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Abstract 

Previous meta-analytic reviews show that psychosocial interventions targeting Internet 

addiction and gaming disorder have positive effects on improving the addiction severity, time 

spent online, and some mental health symptoms. However, the impacts on other outcomes such 

as psychosocial competence and well-being, and the sustainability of the intervention effects 

are unclear. This meta-analysis aims to provide a comprehensive analysis of available evidence 

on the effectiveness of intervention on these broader range of intervention outcomes. A 

systematic search retrieved relevant studies published before 31 March 2022. A total of 34 

studies (N = 2218) met the inclusion criteria, yielding a significant intervention effect with a 

large pooled effect size (Cohen’s d = 1.790; 95% CI [1.365, 2.214], p < .001) on addiction 

severity and the effect sustained during a 6-month follow up period, although the effect size 

slightly decreased at 1-month. The interventions also had positive effects on a wide range of 

outcomes, such as time spent online, inattentiveness or impulsivity, anxiety, depression, 

internalizing and externalizing problems, general health, relationship quality, social 

competence, peer or social problems, and life satisfaction or quality of life. The moderator 

analyses revealed various study and intervention characteristics that influenced the effect sizes.  
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Highlights 
• Psychosocial interventions had positive and sustainable effect (six months) on 

severity of Internet-related disorders.  
• Psychosocial interventions had positive effects on various outcomes of health and 

psychosocial competence and well-being.  
• Interventions were effective regardless of which theoretical approach was adopted. 

 
  



There is an increased public health concern regarding excessive Internet use and 

gaming, with particular attention to Internet-related disorders, including Internet addiction and 

gaming disorder. Internet addiction refers to preoccupied and uncontrolled Internet use 

resulting in negative consequences in different aspects of functionalities (Kuss et al., 2014). 

Another related condition, gaming disorder, is characterized by a persistent pattern of impaired 

control in online or offline gaming, priority given to gaming over other activities, and 

continuation or escalation of gaming despite its negative consequences and is formally 

recognized by the World Health Organization (2022) as a health diagnosis. While there are 

different views regarding the conceptualization of Internet addiction and gaming disorder, this 

study views Internet addiction as a generalized addictive use of the Internet whereas gaming 

disorder as a specific form of Internet addiction. A recent meta-analysis of 113 studies reported 

pooled prevalence of Internet addiction and gaming disorder were 7.02% and 2.47%, 

respectively (Pan, Chiu, & Lin, 2020).  

 

Longitudinal evidence has illustrated the negative impacts of Internet addiction and 

gaming disorder. The mental health impacts were highlighted in some longitudinal studies, 

showing that adolescents who used the Internet and gamed excessively, compared to those who 

did not, were at higher risk of developing depression, anxiety and social phobia (Gentile, 2009; 

Lam & Peng, 2010; Yen et al., 2018). Apart from the influences on mental health, Internet 

addiction and gaming disorder were found to reduce individuals’ social competence and other 

psychosocial well-being such as self-esteem and social support (Teng et al., 2020; Van den 

Eijnden et al., 2018). These negative consequences in mental health and psychosocial 

competence and well-being may in turn serve as a motive for further engagement in 

problematic Internet use and gaming, as an attempt to escape from or reduce such negative 



feelings and impacts, hence creating a vicious cycle difficult for the affected person to cope 

with.  

 

In view of the negative impact of Internet addiction and gaming disorder, evidence-

based prevention and treatment responses are much needed to address these (potential) new 

disorders. Several meta-analyses have summarized the evidence of relevant interventions, but 

they vary in the types of interventions, outcomes, target groups, and cultural contexts 

examined. Being the first published meta-analysis, Winkler et al. (2013) found large 

intervention effects for Internet addiction severity (Hedges’ g = 1.61), time spent online (g = 

0.94), depression (g = 0.90), and anxiety (g = 1.25). Subsequent meta-analyses obtained similar 

findings. For example, a meta-analysis of interventions for Internet addiction conducted in 

South Korea obtained a large effect size for addiction severity (g = 1.838) (Chun et al., 2017). 

Furthermore, Liu et al. (2017) evaluated the effectiveness of various types of interventions on 

Internet addiction in East Asian countries, and found large effect sizes for addiction severity, 

as well as moderate-to-large effects on reducing a range of mental health outcomes such as 

depression, anxiety, aggression, and psychotic symptoms (Liu et al., 2017). Additionally, 

Goslar et al. (2020) showed psychological, pharmacological, and combined treatments were 

effective in improving Internet addiction, with Hedges’s g ranged between 1.13 and 2.51. 

Besides, it was reported that psychological interventions including cognitive-behavioral 

therapy (CBT) and educational programs had large effects on reducing Internet/smartphone 

addiction severity in adolescents (Malinauskas & Malinauskiene, 2019). Thus far, Stevens et 

al. (2018) is only one meta-analysis focusing on gaming disorder, showing that CBT 

interventions were effective in reducing symptoms of gaming disorder (g = 0.92), depression 

(g = 0.80), and anxiety (g = 0.55).   

 



Previous reviews clearly show that individuals with Internet addiction and gaming 

disorder have benefited from existing interventions. However, there are several limitations in 

these reviews that are yet to be addressed. First, these reviews have a narrow focus on 

intervention outcomes in terms of Internet addiction severity, time spent online, and some 

mental health outcomes. Although clinical symptoms and time spent online are important 

indicators of change, intervention outcomes should be assessed more broadly such as taking 

into consideration of individuals’ change in participation in hobbies or interests, quality of 

family and social relationships, and overall functioning (King & Delfabbro, 2013). Second, 

among the very few studies (Goslar et al., 2020; Stevens et al., 2018; Winkler et al., 2013) that 

examined treatment effect on severity of Internet addiction/gaming disorder at follow-up, they 

did not provide details about whether the effect size changes across different follow-up time-

points. Examining the sustainability of intervention effects is crucial, as current evidence on 

long term intervention effects is mixed, having some studies reporting intervention effects 

remained at three to nine months after the intervention (Deng et al., 2017; Liu et al., 2015; 

Uysal & Balci, 2018), while other studies obtained inconsistent findings on sustained 

intervention effects (Lan et al., 2018). Finally, it is important to note that the findings of some 

of the previous meta-analyses (e.g., Stevens et al., 2018; Winkler et al., 2013) derived from 

studies mainly of single group pre-test post-test design, which may have affected the quality of 

the evidence. In light of the limitations of the previous reviews, the present meta-analysis aimed 

at 1) providing pooled effect sizes of intervention effects on the severity of Internet-related 

disorders at post-intervention and follow up; 2) computing pooled effect sizes of intervention 

effects on different outcomes; and 3) identifying study and intervention characteristics 

(moderator variables) that may contribute to a promising intervention.  

 

Method 



Study selection 

This meta-analysis adhered to the PRISMA guidelines (Page et al., 2021) to identify 

studies and report the findings. This study covered publications in electronic databases, 

including PubMed, Medline, PsycInfo, Embase, Web of Science, ERIC, and Cochrane Clinical 

Trials Library. Relevant publications were systematically searched in titles, keywords, and 

abstracts, using the following list of keywords which were developed based on previous review 

studies: (1) gaming addiction, gaming disorder, Internet addiction, gaming, pathological 

Internet use, cyber addiction, computer addiction, online addiction, facebook addiction, social 

networking addiction, social media addiction; and (2) intervention, treatment, program, 

therapy, training. The two groups of keywords were combined with the Boolean “AND,” and 

the synonymous terms were combined with the Boolean “OR.” The search strategy for 

PsycInfo can be found in Supplementary 1. Publications published up to February 2020 were 

searched, and an updated search was conducted in March 2022. A trained research staff carried 

out the search and screening process based on the inclusion and exclusion criteria. The first 

author reviewed the selected and non-selected studies and resolved discrepancies around 

selection after discussion with the research staff. Grey literature was searched for in Google 

Scholar using the keywords: Internet addiction, gaming disorder, intervention. The first 10 

pages of the search results were reviewed and no additional publications were identified. 

Conference abstracts were searched to identify related published articles and the authors 

contacted for relevant publications when the corresponding information was available, and one 

additional publication (n=1) was identified. The full texts of the articles were then reviewed to 

obtain the eligible studies, and the reference lists of the selected articles were reviewed to 

identify additional publications. No additional studies were identified. Finally, the reference 

lists of the systematic and meta-analytic reviews of similar topics were searched for relevant 

studies (King et al., 2011; King et al., 2017; Stevens et al., 2018; Winkler et al., 2013; Zajac et 



al., 2017), and no additional studies meeting the inclusion criteria of this study were obtained. 

As this study involved secondary data analysis, ethical approval was not required.  

 

Inclusion criteria 

Studies were included if they (1) adopted an experimental or quasi-experimental design 

of psychosocial interventions for Internet addiction or gaming disorder, (2) included at least 

one health and psychosocial outcome measure related to changes in the participants, (3) used 

quantitative methods to evaluate outcome measures, or provided sufficient statistical 

information to calculate the effect sizes, (4) included participants identified as having an 

Internet addiction or gaming disorder, or as having problems due to excessive Internet use or 

gaming, and (5) included a comparison group. In the current study, psychosocial interventions 

were defined as any intervention that addresses psychological or social factors (Forsman et al., 

2011), regardless of whether it is delivered in group, individual, or other formats. Studies with 

a mix of participants with and without Internet addiction or gaming disorder were included if 

at least 50% of the participants were considered to have Internet addiction or gaming disorder. 

However, studies involving a healthy control group were excluded, even if over 50% of the 

total study participants had an Internet-related disorder. Studies were also excluded if they (1) 

did not provide quantitative evidence regarding program effects, (2) involved or partly involved 

pharmacological intervention; (3) were non-English, or (4) had a sample size less than 10 (for 

each arm).  

 

Data extraction 

Relevant data was extracted from the selected studies. A standardized coding sheet was 

created to extract study characteristics and outcomes, and recorded the following information: 

basic publication information (e.g., year of publication and country of origin); study 



methodological characteristics (including study design, sampling method, sample size, and 

sample type); types of measures used to assess gaming disorder/Internet addiction; intervention 

characteristics (content, duration, frequency, and attrition rate); participants’ characteristics 

(e.g., mean age, gender, ethnicity, and socioeconomic status).  

 

Quality assessment 

The quality of each eligible study was assessed using the 25-item CONSORT checklist 

(Schulz et al., 2010). Each item was rated 1 = information present, 0.5 = present, but with 

limitations, or 0 = absent. The highest possible score was 25 for a study meeting all the 

checklist criteria. Two reviewers (trained research staff with experience conducting systematic 

reviews) coded and evaluated each of the studies independently. The intraclass correlation 

coefficient (ICC) was calculated to test for the degree of agreement between the two reviewers’ 

ratings on the methodological quality of each study. In this review, the study quality assessment 

scores ranged from 10 to 23, with an average of 14.35 across the studies (Supplementary 2). 

There was a high level of agreement between the two raters (ICC = 0.977; 95% CI [0.954, 

0.989]). Disagreements were resolved by discussing the issues with the first author until 

agreement had been reached. 

 

Data analysis  

To examine the effectiveness of the interventions, effect sizes were calculated in terms of 

Cohen’s d, referring to a standardized difference in means, standardized by change in standard 

deviation (SD). Raw data including pre-test and post-test mean and SD, number of participants 

in each group, and correlation (r) between pre-test and post-test scores were extracted from 

each study. If the correlation is not reported, r was estimated as 0.5 (Borenstein et al., 2011). 

Cohen’s d was then calculated using the formula: =  𝑋𝑋
�𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷,𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇−𝑋𝑋�𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷,𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

𝑆𝑆𝑆𝑆𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎,𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
 , where 



𝑋𝑋�𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷,𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 − 𝑋𝑋�𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷,𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶  refers to the difference between treatment group mean 

difference and control group mean difference,  

𝑆𝑆𝑆𝑆change,pooled = �(𝑛𝑛1−1)𝑆𝑆𝑆𝑆𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎,𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇
2+(𝑛𝑛2−1)𝑆𝑆𝑆𝑆𝑐𝑐ℎ𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎,𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

2

𝑛𝑛1+𝑛𝑛2−2
  , and  

𝑆𝑆𝑆𝑆Change = �𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝2 + 𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝2 − 2 × 𝑟𝑟 × 𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝 × 𝑆𝑆𝑆𝑆𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝   . For studies reporting other data 

format, such as F for difference between changes, the effect sizes were converted to Cohen’s d 

using the software Comprehensive Meta-analysis (CMA; Borenstein et al., 2005). Table S1 

(Supplementary 3) lists all the intervention outcomes investigated by the selected studies. This 

study only conducted analyses for intervention outcomes that had been examined by at least 

four studies, a principle to avoid arriving at conclusions based on small sample sizes 

(Bakermans-Kranenburg et al., 2005; Vonderlin et al., 2020). Due to the different features of 

the interventions’ contents and participants, a random effects model was used. For 

interventions involving multiple intervention groups but only one control group, only the key 

intervention group was selected so that one study contributed only one effect size for each 

intervention outcome. Q statistic and I2 statistic were used to estimate heterogeneity. Subgroup 

analyses to examine potential moderators that could influence program effects on addiction 

severity were conducted. Studies were categorized into subgroups based on various study and 

intervention characteristics (including study design, study sample, type of control group, study 

quality, theoretical approach, inclusion of family members or not, and intervention format), 

and Q statistic was used to examine potential moderating effects. For the intervention effects 

at follow-up time-points, this study pooled effect sizes for the follow-up intervals that had been 

examined by at least four studies, the same principle applied to examining other treatment 

outcomes as described above. Studies with a follow-up assessment were grouped into four 

categories of time points: posttest, 1-month follow-up, 3-month follow-up, 6-month follow-up 

or more. To make use of the available data as far as possible, if a follow-up occurred at an 



intermediate time point (e.g., 6-week follow up), the effect size was assigned to the nearest 

follow-up interval (i.e., 1-month follow-up). This method has been used in a previous meta-

analytic review examining long-term intervention effects (Rith-Najarian et al., 2019). Funnel 

plots and the Egger test were used to estimate potential publication bias. An asymmetry funnel 

plot and statistical significance of the Egger test indicate possible publication bias (Egger et 

al., 1997).  As potential publication bias was detected in the current study, the Duval and 

Tweedie’s trim-and-fill method (Duval & Tweedie, 2000) was used to estimate how many 

studies it would take for the funnel to be symmetrical and to calculate the adjusted pooled effect 

size after imputing the missing studies. This method served as a sensitivity analysis for a 

comparison between the adjusted effect size and the original estimate. All the analyses were 

conducted using CMA. A p-value < .05 was considered statistically significant.  

 

[Insert Figure 1 about here] 

 

Results 

 

Studies’ characteristics and participants  

Figure 1 shows the process of the studies selection. The systematic search identified 34 

studies meeting the inclusion criteria, the characteristics of which are presented in Table 1. The 

selected studies in this meta-analysis were published between 2005 and 2022 and involved 

2218 participants, with a mean age ranging from 12.46 to 33.51 years old. The percentage of 

male participants ranged from 0 to 100%. About half of the studies were conducted in East 

Asian countries, including China (n = 11) and South Korea (n = 5). Of the selected studies, 26 

adopted a randomized controlled design, while 8 were non-randomized controlled studies.  

 



[Insert Table 1 about here] 

 

Intervention characteristics  

In terms of theoretical approach, CBT was the most commonly used approach, which was 

examined in ten studies (Agbaria, 2022; Alavi et al., 2021; Du et al., 2010; Ede et al., 2021; Han et al., 

2019; Hou et al., 2019; Kim et al., 2012; Li & Wang, 2013; Wölfling et al., 2019; Zhou et al., 2021). 

Mindfulness training used in some intervention programs was examined, including two studies on 

mindfulness-based cognitive therapy (Lan et al., 2018; Shadbad, 2017) and one study on mindfulness-

oriented recovery (Liu et al., 2017). Six interventions were based on an integrative approach (Besser et 

al., 2022; Bong et al., 2021; Hong et al., 2020; Liu et al., 2021; Pornnoppadol et al., 2018; Torres-

Rodriguez et al., 2018), and three interventions involved family therapy (Liu et al., 2015; Nielson et al., 

2021; Zhong et al., 2011). Other theoretical approaches were also used, including craving behavioral 

intervention (Deng et al., 2017), reality therapy (Kim, 2008; Odacı & Çelik, 2017), motivational 

interviewing (Dicle, 2021; Manwong et al., 2018), psychoeducation (Celik, 2016; Su et al., 2011), 

positive psychology intervention (Khazaei et al., 2017), social cognitive approach (Uysal & Balci, 

2018), and attention bias modification (Liu et al., 2020). One study did not report use of any specific 

theoretical approach.  

 

Majority of the intervention programs were group-based (n = 23). One study was a web-based 

self-help program (Su et al., 2011) and another intervention involved a residential camp with a parent 

management training (Pornnoppadol et al., 2018). Four studies investigated individual therapy, 

counseling, or training (Besser et al., 2022; Liu et al., 2020; Torres-Rodriguez et al., 2018; Zhou et al., 

2021). Of the eight studies that involved family members in the intervention, four of them were family-

based therapy delivered in a group or individual family format. Additionally, one intervention involved 

a mixed group and an individual program (Wölfling et al., 2019). Interventions were mostly on a weekly 

basis, lasting from one week to six months, and numbers of interventions ranged from 1 to 23 sessions, 

with an average of 10sessions.  



 

Synthesis of effect sizes  

Table 2 represents the pooled effect sizes of different intervention outcomes.  Thirty-

two studies reported a total of 33 effect sizes on addiction severity, yielding a large effect size 

(Cohen’s d = 1.790; 95% CI [1.365, 2.214], p < .001). The heterogeneity test obtained a 

significant result (Q = 532.095, df = 31, p < .001), suggesting a wide spread of variation in the 

selected studies. I2 statistics indicated that 94.17% of the heterogeneity could be attributed to 

study variation. After excluding studies that adopted a non-randomized controlled design, the 

pooled effect size remained large (Cohen’s d = 1.821; 95% CI [1.317, 2.324], p < .001). With 

respect to the different types of addiction, the effect size of the 19 studies that targeted Internet 

addiction was 2.376 (95% CI [1.722, 3.030], p < .001). A large effect size was also found in 

the nine studies focusing on gaming disorder (Cohen’s d = 1.498; 95% CI [.808, 2.187], p < 

.001). The three interventions addressing smartphone addiction and the two interventions 

targeting social media addiction yielded non-significant effects.  

 

As shown in Figure 2, post-intervention effects on addiction severity remained 

relatively stable during the 6-month follow up period. Specifically, among the 15 studies that 

included a follow-up assessment, the pooled intervention effect was large (Cohen’s d = 1.56; 

95% CI [0.097, 2.170], p < .001) at post-intervention. The intervention effect then slightly 

dropped to Cohen’s d = 1.227 (95% CI [0.302, 2.153], p = 0.009), then increased to Cohen’s d 

= 1.314 (95% CI [0.641, 1.987], p < .001) at 3-month post-intervention and Cohen’s d = 1.411 

(95% CI [0.598, 2.224], p = 0.001) at 6-month or more post-intervention.  

 



The interventions helped to reduce participants’ time spent online, with a moderate 

effect size for time spent online per day (d = 0.508; 95% CI [0.168, 0.848], p = .003) and a 

large effect size for time spent online per week (d = 2.671; 95% CI [1.058, 4.284], p = .001).  

 

In regard to health outcomes, ten studies reported an effect size on anxiety of .648 (95% 

CI [0.386, 1.042], p < .001), twelve studies showed a moderate effect size on depression 

(Cohen’s d = 0.459; 95% CI [0.198, 0.719], p = .001), and eleven studies yielded a similar 

effect on internalizing problems (Cohen’s d = 0.530; 95% CI [0.305, 0.755], p < .001). Four 

interventions yielded a small effect size on externalizing problems (Cohen’s d = 0.351; 95% 

CI [0.028, 0.673], p < .033). Seven studies reported an effect size on inattentiveness/impulsivity 

of 0.265 (95% CI [0.026, 0.504], p = .029). Additionally, the interventions brought significant 

general health and functioning benefits to the participants (Cohen’s d = 1.956; 95% CI [0.863, 

3.049], p < .001). 

 

Some studies examined the influence of interventions on psychosocial competence and 

well-being. The interventions were associated with self-esteem/ self-concept (Cohen’s d = 

0.471; 95% CI [0.025, 0.917], p = .038) and life satisfaction/ quality of life (Cohen’s d = 0.857; 

95% CI [0.349, 1.365], p = .001).  There was also a significant impact on improvement in social 

life, with five studies showing a large effect on social competence (Cohen’s d = 1.647; 95% CI 

[0.397, 2.898], p = .010), relationship quality (Cohen’s d = 1.220; 95% CI [0.327, 2.114], p = 

.007), and reduction in peer/social problems (Cohen’s d = 0.811; 95% CI [0.170, 1.451], p = 

.013).  

 

[Insert Table 2 about here] 

 



[Insert Figure 2 about here] 

 

Moderator analyses 

 We examined seven factors that could affect the effectiveness of the intervention using 

moderator analyses of study design, study sample, control group type, study quality, theoretical 

approach, whether family members were included in the intervention, and intervention format. 

As shown in Table 3, study sample (𝑄𝑄𝑏𝑏= 11.049, df = 1, p = .001) and control group type (𝑄𝑄𝑏𝑏= 

11.485, df = 1, p = .001), study quality (𝑄𝑄𝑏𝑏= 9.884, df = 1, p = .002), involvement of family 

members (𝑄𝑄𝑏𝑏= 6.273, df = 1, p = .012), and intervention format (𝑄𝑄𝑏𝑏= 9.979, df = 3, p = .019) 

had significant between-group Q values. However, results on two other moderators, study 

design (randomized vs. non-randomized controlled) and theoretical approach, were non-

significant.  

[Insert Table 3 about here] 

 

Publication bias  

Finally, we examined the publication bias using a funnel plot and an Egger’s test. Figure 

3a illustrates that the studies tend to cluster around the top of the figure, while some studies are 

distributed outside the plot. The biased distribution of the studies indicates potential publication 

bias. The Egger’s test quantified the bias captured by the funnel plot. In the current study, the 

significant result of the Egger’s test (p < .001) implicates presence of publication bias. Figure 

3b is a funnel plot that includes additional imputed studies (on the left side of the plot) using 

the Duval and Tweedie’s trim-and-fill method. The adjusted pooled effect size for addiction 

severity remained significant, although it was reduced to a moderate effect (Cohen’s d = 0.67, 

95% CI [0.205, 1.144]). 

 



[Insert Figure 3 about here] 

 

Discussion 

 

Overall, the psychosocial interventions yielded a large effect on improving severity of 

Internet-related disorders, a finding in alignment with research of previous meta-analyses 

(Chun et al., 2017; Winkler et al., 2013). While the intervention effects were sustained during 

a 6-month follow up period, an interesting pattern of effect sustainability also emerged, with 

the most salient effect on addiction severity immediately following intervention, followed by 

a slight decrease at 1-month, then increases at 3-month and 6-month follow ups. It is 

understandable that participants reported relief from addiction immediately after the 

intervention that had provided the support they needed. This finding is consistent with previous 

meta-analyses on the effectiveness of psychological interventions, which revealed large pre-

post effect sizes for symptom reduction (Gutermann et al., 2017). When this support faded out, 

the participants would have had to cope with the condition on their own, which could result in 

increased reporting or re-occurrence of addiction symptoms. The drop in the effect size in the 

first month after intervention may also be an indication that Internet addiction and gaming 

disorder are relapsing conditions (Kuss et al., 2014). Furthermore, it may take time for the 

participants to consolidate, reflect on, and practice what they had learned during the 

intervention and to build up competence in coping with the condition, perhaps explaining why 

the intervention effects catch up in later months. Given that only a small subset of the studies 

examined follow-up treatment effects, the current study is unable to delineate if the results will 

remain the same across different modalities and study characteristics. For instance, a meta-

analytic study of interventions for substance use found that follow-up effects varied across 

treatment modalities and types of substances (Sayegh et al., 2017).  



 

Although the included studies yielded a large effect on improving addiction severity in 

general, looking the studies focusing on smartphone and social media addiction specifically 

resulted in non-significant pooled effect sizes. The non-significant results could be explained 

by the interventions not being effective enough to change the participants’ addiction severity, 

or the analysis not being able to detect the effect due to the small overall sample sizes (n = 223 

for smartphone addiction and n = 348 for social media addiction). Another possible reason to 

explain the finding is that smartphone and social media addictions are relatively new conditions 

and consensus regarding their definitions is lacking, which in turn may have affected the 

development of effective interventions (Kuss & Griffiths, 2017). The finding of the differential 

intervention effects on addiction severity for different addiction types corroborates the idea that 

generalized Internet addiction and specific Internet-related disorders (e.g., gaming disorder) 

are related, but not necessarily the same (Griffiths & Pontes, 2014; Montag et al., 2015). It also 

suggests that interventions should be tailored both for different types of Internet-related 

disorders.   

 

To address the limitations of previous reviews primarily emphasizing the benefits of 

interventions on improving a small section of outcomes, including addiction severity, time 

spent online and some aspects of mental health, this study synthesized the intervention effects 

on a wide range of outcomes of health and psychosocial competence and well-being, varying 

in terms of magnitude of the pooled effect sizes. Specifically, there were small to moderate 

effects on inattentiveness or impulsivity, anxiety, depression, internalizing and externalizing 

problems, time spent online (h/d), and self-esteem or self-concept. Large effect sizes were 

observed in outcomes such as time spent online (h/wk), social competence, peer or social 

problems, relationship quality, general health and functioning, and life satisfaction or quality 



of life. This finding suggests that improvements in these areas, not just addiction severity, are 

important indictors of change and of intervention effects. The finding is also consistent with 

the conceptualization of addictive behavior as a manifestation of underlying vulnerability 

factors (Lee et al., 2017; Shaffer et al., 2004), and that treating symptoms of addiction or time 

spent online per se may not result in long-lasting effects without addressing the underlying 

factors and improving overall psychosocial competence and well-being. Hence, evaluation of 

intervention effectiveness should go beyond measuring behavioral symptoms, such as time 

spent online or addiction severity, to encompass changes in different psychosocial and health 

indicators. Apart from a comprehensive measurement, future interventions should actively 

address the outcomes they are targeting and to tease out the active ingredients underpinning 

effective interventions.  

 

The results of the moderator analyses reveal smaller effects in studies involving a 

clinical sample than in those involving a non-clinical sample. One explanation for this result is 

that participants in clinical samples may suffer from other difficulties or comorbidities, which 

will increase the complexity of the addiction issue and hinder treatment response (Block, 2008). 

Even among non-clinical samples of individuals with Internet addiction or gaming disorder, 

high comorbidities with mental and psychological conditions have been documented in 

previous reviews (Carli et al., 2013; Ostinelli et al., 2021), suggesting specialized interventions 

to address these difficulties.  

 

Some previous meta-analytic studies showed that studies with rigorous study design 

and better methodology tend to obtain larger effect sizes (Hesser et al., 2011; Tanner-Smith & 

Wilson, 2013). However, the current meta-analysis found that the effect sizes obtained from 

studies with randomized and non-randomized controlled studies did not differ significantly. 



Additionally, the results of the moderator analyses showed that studies with lower study quality 

scores and those with an inactive control group tended to yield larger effects.  

 

Furthermore, in contrast to a previous review showing that interventions adopting an 

integrative therapy approach yielded larger effects (Chun et al.;2017), the results of the 

moderator analyses showed that theoretical orientation was not a significant moderator, 

indicating that interventions were effective regardless of which theoretical approach was 

adopted. A possible reason for this finding is that individuals with Internet addiction and 

gaming disorder are not a homogenous group and they may vary in various aspects, such as in 

their presentation of psychological symptoms and motives for usage (Jeong et al., 2020; Kim 

et al., 2018; Park et al., 2016). Individuals with differing characteristics and backgrounds may 

benefit from interventions of different theoretical orientations. Although the literature 

generally supports the importance of family involvement in treatment for Internet addiction 

and gaming disorder, particularly for adolescents (King et al., 2020; Lo et al., 2021; Sim et al., 

2021), the moderator analysis of this study showed that interventions with a family component 

had smaller effects than those without involvement of family members. Similarly, the results 

indicate that intervention format moderates the intervention effect, with interventions adopting 

a group-based format having larger effects than those that are family-based, individual, or 

mixed formats. It is important to note that the results should not be interpreted in a way that 

family involvement in interventions for Internet-related disorders is unfavored. Instead, 

dedicated care and careful engagement of family members in interventions are needed to 

address any family dynamics related to the addiction condition (Lo et al., 2021). Family 

involvement in treatment is thus an important area that would benefit from further study. 

 

Limitations 



The findings of this study should be interpreted within its limitations and in the light of 

potential publication bias. Although previous reviews have consistently pointed out the 

methodological limitations of existing interventions, including small sample sizes, lack of 

control groups, and lack of randomization (King et al., 2011; Zajac et al., 2017), the 

rigorousness of intervention has not improved much during the past decade. Some of the studies 

included in this review were challenged by methodological limitations such as small sample 

size and lack of randomization, which may undermine the quality of this meta-analysis. While 

the inclusion of studies of non-randomized controlled design may affect the rigorousness of 

this meta-analysis, the studies provided useful information regarding the long-term effects of 

the intervention and different intervention outcomes. Another limitation is regard to the 

examination of the follow-up effects. Combining the follow-up data was challenging, as only 

a small number of studies conducted follow-up assessments and they tended to use inconsistent 

follow-up periods.  

 

Implications for research and practice 

This study’s findings highlight some future research directions on this topic. Additional 

intervention studies on Internet addiction and gaming disorder should adopt a rigorous study 

design in testing intervention effectiveness, as current best evidence is limited. Apart from the 

rigorousness of research design, carefully designed intervention that directly addresses 

particular outcomes and involves corresponding assessment of the intended outcomes would 

be desirable. Although this review provides support for the idea that existing psychosocial 

interventions were effective in improving various outcomes, there is limited understanding of 

the active ingredients that made these interventions work. Further investigation into the 

potential mediating factors of the intervention effects on different outcomes and possible 

differential impacts of intervention on different subgroups of individuals is warranted.  Given 



the relative stability of internet-related disorders over time (Wartberg et al., 2019), additional 

studies with longer-term evaluation of intervention effects should be prioritized. Lastly, it is 

suggested that the focus of interventions for Internet addiction and gaming disorder should be 

extended from reducing addiction symptoms to targeting other aspects of well-being in the 

individuals involved.  

 

In terms of practice, practitioners working with individuals with Internet addiction and 

gaming disorder are recommended tailor interventions for clinical vs. non-clinical groups, as 

they are different in terms of treatment needs and other comorbid conditions and difficulties. 

More attention should be given to relapse prevention, as the present study show a slight 

reduction of intervention effect at 1-month follow up. Given that the current literature is 

uncertain about which treatment modality is more effective than others, practitioners are also 

encouraged to develop useful treatments to address the issues to help improve our 

understanding of this topic.  
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Figure 1 
Study identification and selection process according to PRISMA guidelines 
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Figure 2 
Intervention effects on addiction severity at post-test, 1-month, 3-month, and 6-month follow 
up or more 
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Figure 3 
a. Funnel plot showing distribution of the included studies 
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b. Funnel plot showing distribution of the included studies and the imputed studies by the trim-and-fill method 
 

 
The open circles are observed studies and the solid circles are imputed studies 
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Table 1 
Characteristics of the included studies 

Study Country Theoretical 
approach 

Study 
quality 
score 

Study 
design 

Addiction 
type 

Sample 
size 
(IG/CG) 

Sample 
type 

Intervention 
format 

Control 
group type 

Duration Frequency No. of 
sessions 

Involve
ment of 
family 

Mean 
age 

Affouneh 
et al. 
(2021) 

Palestine Unclear  14 Randomized 
Controlled 

Internet 
addiction 

15/15 Non-
clinical 

Group-based 
program 

No 
intervention 

8 weeks Weekly 8 No Not 
reported  

Agbaria 
(2022) 

Israel Cognitive 
behavioral 
therapy 

12 Randomized 
Controlled 

Internet 
addiction 

80/80 Non-
clinical 

Group-based 
program 

Active 
control 

12 weeks  Weekly 12 No <18 

Alavi et 
al., (2021) 

Iran Cognitive 
behavioral 
therapy 

15 Randomized 
controlled 

Internet 
addiction 

18/23 Non-
clinical 

Group-based 
program 

Active 
control 

15 weeks Weekly 15 No ≥18 

Besser et 
al., 
(2022) 
 

Germany Motivational 
interviewing
+ Cognitive 
behavioral 
therapy 

14 Randomized 
controlled 

Internet use 
disorder 

20/16 Non-
clinical 

Individual 
counseling 

No 
intervention 

8 weeks Varied 4 No  ≥18 

Bong et 
al., (2021) 

South 
Korea 

Cognitive 
behavioral + 
music 
therapy 

13 Randomized 
controlled 

Smartphone 
addiction 
and Internet 
addiction 

67/71 Non-
clinical 

Group-based 
program 

Active 
Control 

8 weeks  Weekly 8 No <18 

Celik 
(2016) 

Turkey Psycho 
educational 

10.5 Randomized 
controlled 

Internet 
addiction 

15/15 Non-
clinical 

Group-based 
program 

No 
intervention 

5 weeks Weekly 5 No Not 
reported 

Deng et al. 
(2017) 

China Craving 
behavioral 
intervention 

15 Non-
randomized 
controlled 

Internet 
gaming 
disorder 

40/18 Non-
clinical 

Group-based 
program 

No 
intervention 

6 weeks Weekly 6 No ≥18 

Dicle 
(2021) 

Turkey Motivational 
interviewing 

14 Non-
randomized 
cotrolled 

Internet 
addiction 

15/15 Non-
clinical 

Group-based 
program 

No 
intervention 

5 weeks Twice a 
week 

10 No ≥18 

Du et al. 
(2010) 

China Cognitive 
behavioral 
therapy 

15.5 Randomized 
controlled 

Internet 
addiction 

32/24 Non-
clinical 

Family-based 
group therapy  

No 
intervention 

8 weeks Weekly 8 Yes <18 

Ede et al., 
(2021) 

Nigeria Cognitive 
behavioral 
therapy 

19 Randomized 
controlled 

Pathological 
Internet use 

20/20 Non-
clinical 

Group-based 
program 

No 
intervention 

8 weeks  Weekly  8 No ≥18 

Han et al. 
(2020) 

South 
Korea 

Cognitive 
behavioral 
Therapy 

17 Non-
randomized 
controlled 

Internet 
gaming 
disorder 

101/104 Clinical Group-based 
program 

Active 
control 

8 weeks 1-2 times 
per week 

14 No ≥18 

Hong et 
al. (2020) 

South 
Korea 

Physical 
exercise + 
cognitive 
behavioral 
therapy 

15 Randomized 
controlled 

Internet 
gaming 
disorder 

25/25 Clinical Group-based 
program 

Active 
control 

14 weeks Weekly 14 No <18 
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Hou et al. 
(2019) 

China Cognitive 
behavioral 
therapy 

14 Randomized 
controlled 

Social media 
addiction 

21/17 Non-
clinical 

Group-based 
program 

No 
intervention 

1 week Not 
reported 

Not 
reported 

No ≥18 

Khazaei et 
al. (2017) 

Iran Positive 
psychology 

13 Randomized 
controlled 

Internet 
addiction 

24/24 Non-
clinical 

Group-based 
program 

No 
intervention 

Not 
reported 

Not 
reported 

10 No Not 
reported 

Kim 
(2008) 

South 
Korea 

Reality 
therapy 

10 Randomized 
controlled 

Internet 
addiction 
disorder 

13/12 Non-
clinical 

Group-based 
program 

No 
intervention 

5 weeks Twice a 
week 

10 No ≥18 

Kim et al. 
(2012) 

South 
Korea 

Cognitive 
behavioral 
therapy 

15 Randomized 
controlled 

Excessive 
online game 
play 

32/33 Clinical Group-based 
program 

Active 
control 

8 weeks Weekly 8 Yes <18 

Kuriala et 
al., (2020) 

Philippines Cognitive 
behavioral + 
mindfulness 
therapy 

8 Randomized 
Controlled  

Internet 
gaming 
disorder 

50/50 Non-
clinical 

Group-based 
program 

No 
intervention 

5 weeks  Twice a 
week 

8 No Not 
reported  

Lan et al. 
(2018) 

China Mindfulness-
based 
cognitive 
therapy 

13 Non-
randomized 
controlled 

Smartphone 
addiction 

27/27 Non-
clinical 

Group-based 
program 

No 
intervention 

8 weeks Weekly 8 No ≥18 

Li & 
Wang 
(2013) 

China Cognitive 
behavioral 
therapy 

13 Randomized 
controlled 

Online game 
addiction 

14/14 Clinical Group-based 
program 

Active 
control 

6 weeks Twice a 
week 

12 No Not 
reported 

Li et al. 
(2017) 

US Mindfulness-
oriented 
recovery 
enhancement 

18.5 Randomized 
controlled 

Internet 
gaming 
disorder 

15/14 Non-
clinical 

Group-based 
program 

Active 
control 

8 weeks Weekly 8 No ≥18 

Liu et al. 
(2015) 

China Family 
therapy 

13 Non-
randomized 
controlled 

Internet 
addiction 

21/25 Non-
clinical 

Family-based 
group therapy  

No 
intervention 

3 weeks Once every 
3 days 

6 Yes <18 

Liu et al., 
(2021) 

China Logotherapy 
+ 
Mindfulness 

12.5 Randomized 
controlled 

Internet 
addiction 

60/61 Non-
clinical  

Group-based 
program 

No 
intervention 

8 weeks  Weekly 8 No <18 

Liu et al., 
(2020) 

China Attention 
bias 
modification 

14 Randomized 
Controlled 

Smartphone 
addiction 

16/15 Non-
clinical  

Individual 
training 

Active 
control 

Not 
reported 

Not 
reported 

1 No  ≥18 

Manwong 
et al. 
(2018) 

Thailand Motivational 
enhancement 
therapy 

18.5 Randomized 
controlled 

Social media 
addiction 

125/120 Non-
clinical 

Group-based 
program 

No 
intervention 

8 weeks Weekly 8 No Not 
reported 

Nielson et 
al., (2021) 

Switzerland Family 
therapy 

18.5 Randomized 
controlled  

Problematic 
gaming 

11/21 Clinical Family-based 
therapy 

Active 
control 

24 weeks  Twice a 
week 

Not 
reported 

Yes <18 

Odacı & 
Çelik 
(2017) 

Turkey Reality 
therapy 

11.5 Non-
randomized 
controlled 

Internet 
dependency 

10/10 Non-
clinical 

Group-based 
program 

No 
intervention 

8 weeks Weekly 8 No ≥18 
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Pornnopp
adol et al. 
(2018) 

Thailand Integrative 
approach 

17 Non-
randomized 
controlled 

Internet 
gaming 
disorder 

26/30 Non-
clinical 

Residential 
camp + parent 
management 
training 

Active 
control 

7 days and 
6 nights 
(Residenti
al camp) 

Not 
reported 

Residenti
al camp: 
10 
sessions; 
parent 
manage
ment 
training: 
8 
sessions 

Yes <18 

Shad 
bad (2017) 

Iran Mindfulness-
based 
cognitive 
therapy 

10 Randomized 
controlled 

Internet 
addiction 

12/12 Non-
clinical 

Group-based 
program 

No 
intervention 

Not 
reported 

Not 
reported 

8 No ≥18 

Su et al. 
(2011) 

China Psycho 
educational 

15 Randomized 
controlled 

Internet 
addiction 

12/16 Non-
clinical 

Web-based 
individual 
self-help 
program 

No 
intervention 

4 weeks Not 
reported 

Not 
reported 

No Not 
reported 

Torres-
Rodriguez 
et al. 
(2018) 

Spain Integrative 
approach 

13.5 Non-
randomized 
controlled 

Internet 
gaming 
disorder 

16/15 Clinical Individual 
psychotherap
y 

Active 
control 

6 months Not 
reported 

22 Yes <18 

Uysal & 
Balci 
(2018) 

Turkey Social 
cognitive 
approach 

13.5 Randomized 
controlled 

Internet 
addiction 

32/32 Non-
clinical 

Group-based 
program 

No 
intervention 

3 months Not 
reported 

8 Yes <18 

Wölf 
ling et al. 
(2019) 

Germany, 
Austria  

Cognitive 
behavioral 
therapy 

23 Randomized 
controlled 

Internet and 
computer 
game 
addiction  

72/71 Clinical Mixed group 
and individual 
program 

No 
intervention 

15 weeks Weekly 15 group 
sessions, 
8 
individua
l 
sessions 

No ≥18 

Zhong et 
al. (2011) 

China Family-based 
group therapy 

16.5 Randomized 
controlled 

Internet 
addiction 

28/23 Clinical Family-based 
group therapy  

Active 
control 

14 weeks Weekly 14 Yes ≥18 

Zhou et al. 
(2021) 

China Cognitive 
behavioral 
therapy  

13 Randomized 
controlled 

Problematic 
social media 
use 

33/32 Non-
clinical 

Individual-
based therapy 

Active 
control 

2 weeks Four times 
a week 

8 No ≥18 
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Table 2 
Pooled effect sizes of different intervention outcomes 
Outcomes k d 95% CI  p Q I2 
IA/GD/social media/smartphone addiction 
(randomized controlled studies only) 

24 1.821 [1.317, 2.324] 0.000 425.812*** 94.599 

IA/GD/social media/smartphone addiction 32 1.790 [1.365, 2.214] 0.000  532.095*** 94.174 

Internet addiction 19 2.376 [1.722, 3.030] 0.000 347.396*** 94.819 
Gaming disorder 9 1.498 [0.808, 2.187] 0.000 104.836*** 92.369 
Social media addiction 2 0.833 [-0.737, 2.404] 0.298 16.115*** 93.795 
Smartphone addiction 3 0.294 [-0.122, 0.709] 0.166 3.951 49.380 

Time spent online (h/d) 6 0.508 [0.168, 0.848] 0.003 14.665* 65.906 
Time spent online (h/wk) 5 2.671 [1.058, 4.284] 0.001 85.181*** 95.304 
Inattentiveness/impulsivity 7 0.265 [0.026, 0.504] 0.029 13.967* 57.041 
Anxiety 10 0.648 [0.386, 1.042] 0.000 26.519** 69.833 
Depression 12 0.459 [0.198, 0.719] 0.001 43.826*** 74.901 

Internalizing problems 13 0.530 [0.305, 0.755] 0.000 37.412*** 67.925 
Externalizing problems 4 0.351 [0.028, 0.673] 0.033 5.653 46.931 

General health and functioning 7 1.956 [0.863, 3.049] 0.000 186.832*** 96.789 
Self-esteem/self-concept 5 0.471 [0.025, 0.917] 0.038 16.564** 75.851 
Peer/social problems 5 0.811 [0.170, 1.451] 0.013 34.361*** 88.359 
Social competence 5 1.647 [0.397, 2.898] 0.010 86.035*** 95.351 

Relationship quality 5 1.220 [0.327, 2.114] 0.007 67.940*** 94.112 
Life satisfaction/quality of life 6 0.857 [0.349, 1.365] 0.001 19.776** 74.717 

k = number of studies; d = effect size; CI = confidence interval; Q = Q statistic; *p < .05. **p < .01. ***p < .001
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Table 3 
Moderator analyses 

Moderator Subgroup k d [95% CI] Qb df(Q) p 
Study design Non-randomized 8 1.781 [0.877, 2.685] 0.006 1 0.940 
  Randomized 24 1.821 [1.317, 2.324]       
          
Study sample Clinical 7 0.986 [0.602, 1.370] 11.049 1 0.001 
  Non-clinical 25 2.154 [1.582, 2.726]       
              
Control group type Active control 12 1.096 [0.692, 1.500] 11.485 1 0.001 
  No intervention 20 2.494 [1.794, 3.194]       
       
Study quality score ≤14 18 2.409 [1.714, 3.103] 9.884 1 0.002 
 >14 14 1.062 [0.590, 1.533]    
       
Theoretical approach Cognitive behavioral 8 1.713 [0.853, 2.574] 1.619 3 0.655 
 Family therapy 3 1.445 [0.087, 2.802]    
 Integrative approach 9 1.607 [0.782, 2.433]    
 Other (e.g., reality therapy, 

positive psychology, craving 
behavioral intervention, 
motivational enhancement 
therapy, social cognitive 
approach, mindfulness-based 
cognitive behavioral) 

12 2.263 [1.401, 3.125]    

              
Involvement of 
family members 

No 24 2.109 [1.575, 2.644] 6.273 1 0.012 

  Yes 8 1.067 [0.450, 1.683]       
       
Intervention format Group-based 22 2.236 [1.662, 2.809] 9.979 3 0.019 
 Family-based 4 0.939 [-0.342, 2.220]    
 Individual 4 1.092 [0.467, 1.717]    
 Mixed 2 1.298 [0.992, 1.605]    

 
k = number of studies; d = effect size, Cohen’s d; Qb = between-group Q statistic 
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