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Consequently, the current study aimed to address this limi-
tation by conducting a new systematic review and meta-
analysis to synthesize the data.

Problematic Gaming

Most gamers engage in nonproblematic gaming and enjoys 
a range of positive benefits associated with that activity [2]. 
However, a minority of gamers engage in PG, leading to 
a range of negative consequences. Consequently, PG was 
added to Sect. 3 of the Diagnostic and Statistical Manual 
of Mental Disorders, 5th edition (DSM-5) as a condition 
for further study [3]. PG is defined as the “persistent and 

Introduction

Numerous studies have been conducted to examine the 
relationship between problematic gaming (PG) and aca-
demic achievement (AA), and the extant research have been 
summarized in a recent systematic review [1]. However, 
the relationships between the variables have not been sta-
tistically synthesized, imposing a limit to the conclusions. 
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Abstract
Purpose of Review  The extant research on the relationship between problematic gaming (PG) and academic achievement 
(AA) has been summarized in a recent systematic review. However, the data was not statistically synthesized, imposing a 
limit to their conclusions. The current study aimed to address this limitation by conducting a new systematic review and 
meta-analysis to synthesize the data.
Recent Findings  A systematic review of the relationship between PG and AA concluded that the findings are mixed and there 
are limited longitudinal studies. Specifically, it is currently unclear if PG is a risk factor or negative consequence of AA. For 
example, individuals with PG might spend a disproportionate amount of time on games, neglecting their studies and lead-
ing to lower AA. Alternatively, individuals with lower AA might engage in PG to escape negative moods or to satisfy their 
unmet need for achievement.
Summary  A comprehensive search was conducted on the databases PsycInfo, PubMed, Scopus, and Web of Science from 
inception to 25 March 2025. The data was analyzed using Meta-Essentials and the random effects model was used to obtain 
the pooled estimate of the effect size. A total of 23 articles containing 25 effect sizes were included (total participant N = 
16067). An overall pooled effect size of -0.17 was found. However, significant heterogeneity was found across the effect 
sizes and it could be explained by study design. Specifically, longitudinal effect sizes (AA → PG) had the largest effect 
size (r = -0.29), followed by cross-sectional effect sizes (r = -0.18) and longitudinal effect sizes (PG → AA) (r = -0.09). 
This suggested that PG is more likely a negative consequence than a risk factor of AA. Limitations include the small 
impact of publication bias and the exclusion of a number of relevant articles without effect sizes. Future research could 
conduct more longitudinal studies to examine the causal relationships between the variables (i.e., both PG → AA and AA 
→ PG) and examine potential mediators like the escape motivation to understand the mechanisms underlying the AA → 
PG relationship.
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recurrent use of the Internet to engage in games, often 
with other players, leading to clinically significant impair-
ment or distress as indicated by five (or more) of the fol-
lowing in a 12-month period” [3]. The criteria include (1) 
preoccupation, (2) withdrawal symptoms, (3) tolerance, (4) 
unsuccessful attempts to control gaming behavior, (5) loss 
of interest in other activities, (6) continued gaming despite 
problems, (7) deception, (8) gaming to escape or to relive 
negative moods, and (9) risk or loss of a relationship, job, or 
educational or career opportunity. Currently, meta-analyses 
have reported a prevalence rate of about 3.0% for PG, with 
a higher prevalence of 6.6% for children and adolescents 
[4, 5].

The risk factors of PG are well documented. For exam-
ple, males are at higher risk for PG than females [6]. With 
regards to the Big Five personality factors, PG was posi-
tively correlated with neuroticism, and negatively correlated 
with conscientiousness, extraversion, and agreeableness 
[7]. In addition, gaming time is positively associated with 
PG. Specifically, a study involving 123,262 gamers from 
168 countries found that PG is associated with an average 
of 34.53 h of gaming per week [8]. However, it should be 
noted that gaming time alone is not a sufficient indicator of 
PG [3, 9]. Finally, because gaming is often used as a coping 
strategy to escape or to relive negative moods, PG is also 
associated with emotional dysregulation [10] and low dis-
tress tolerance [11]. Taken together, these studies provided a 
detailed profile of individuals at risk for PG.

The negative consequences of PG are also well docu-
mented. First, PG is correlated with negative emotional 
states like depression, anxiety, and stress [12, 13]. It is likely 
that PG and negative emotional states affect each other in a 
bidirectional manner, leading to a vicious cycle that main-
tains or exacerbate PG symptoms. Second, because of the 
increased amount of time spent playing games [8], gamers 
with PG procrastinate on their bedtime, leading to poorer 
sleep quality [14, 15]. Finally, PG is also associated lower 
satisfaction with life [16, 17]. Overall, these studies highlight 
the severity of the condition and supports the inclusion of PG 
in the DSM-5.

The relationship between PG and AA has been exten-
sively studied and the extant research summarized in a 
recent systematic review [1]. AA is defined as the mea-
surable performance of students’ knowledge and skills in 
academic settings and are often assessed using test scores 
or grade point average (GPA) [18]. The review is note-
worthy because it is the first to systematically summarize 
the research on PG and AA to identify research gaps and 
practical implications. The review examined 27 studies and 
concluded that the findings are mixed and there are limited 

longitudinal studies. Specifically, it is currently unclear 
if PG is a risk factor or negative consequence of AA. For 
example, individuals with PG might spend a disproportion-
ate amount of time on games, neglecting their studies and 
leading to lower AA. Alternatively, individuals with lower 
AA might engage in PG to escape negative moods or to 
satisfy their unmet need for achievement. Unfortunately, 
the data in the systematic review have not been statistically 
synthesized, precluding a clarification of the mixed find-
ings and an examination of the direction of the effect for 
the variables.

The current study aimed to conduct a new systematic 
review and meta-analysis to address the limitation of the 
previous systematic review [1]. First, the data was statisti-
cally synthesized and potential moderators were explored to 
clarify the mixed findings. Second, for longitudinal studies, 
the effect sizes for the two different directions of the effect 
(i.e., PG → AA vs. AA → PG) were examined to determine 
if PG is a risk factor or negative consequence of AA. 

Method

Search Strategy

A comprehensive search was conducted on the databases 
PsycInfo, PubMed, Scopus, and Web of Science from incep-
tion to 25 March 2025 using the following search terms: 
(“gam* disorder” OR “gam* addiction” OR “gam* depen-
dence” OR “pathological gaming” OR “excessive gaming” 
OR " problematic gaming” OR “problematic game use”) 
AND (“academic achievement” OR “academic perfor-
mance” OR “academic success” OR “academic outcome” 
OR “grade point average” OR “GPA”). The reference 
list of a systematic review was also screened for relevant 
articles [1]. The study was preregistered with PROSPERO 
(CRD420251004124) and conducted according to the Pre-
ferred Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines [19].

Inclusion and Exclusion Criteria

Articles were included if they (a) were original peer-
reviewed research in an academic journal, (b) assessed AA 
using objective methods like test scores or GPA, (c) exam-
ined the relationships between PG and AA, (d) used a gen-
eral or student sample, (e) reported sufficient data for the 
calculation of effect sizes (i.e., Pearson product-moment 
correlation coefficient), and (f) were written in the English 
language. Articles were excluded if they (a) were literature 
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reviews or qualitative studies, (b) assessed AA using sub-
jective methods like self-report questionnaires, or (c) used 
a clinical sample. Two authors (PKHC and YJY) indepen-
dently screened the articles and assessed them against the 
criteria for inclusion in the meta-analysis.

Data Extraction

The data from the included articles were extracted to a 
spreadsheet. The following data was extracted: (a) name of 
authors, (b) year of publication, (c) sample size, (d) national-
ity of sample, (e) gender (% males), (f) age range, M, and 
SD, group (adolescents, young adults, or both), (g) study 
design (cross-sectional and/or longitudinal), (h) PG measure, 
(i) AA measure, and (j) effect size. To avoid duplicate entries 
in the meta-analysis, for articles that reported multiple effect 
sizes (e.g., cross-sectional and longitudinal effect sizes), we 
prioritized the extraction of one effect size in the follow-
ing order based on scarcity in the literature: (a) longitudinal 
effect sizes (AA → PG), (b) longitudinal effect sizes (PG → 
AA), and (c) cross-sectional effect sizes. Two authors (YJY 
and RD) independently extracted the data from the articles to 
a spreadsheet and compared them for accuracy.

Quality Assessment

The quality of the included articles was evaluated using 
the Appraisal tool for Cross-Sectional Studies (AXIS 
tool) [20]. The AXIS tool consists of 20 items designed to 
assess the quality of a journal article (e.g., Was the selec-
tion process likely to select subjects/participants that were 
representative of the target/reference population under 
investigation? ). Because a scoring system was not pro-
vided, the current study reversed scored negatively worded 
items and assigned 0 = No/Do not know, 0.5 = Yes to a cer-
tain extent, and 1 = Yes for the items, resulting in a range 
of 0 to 20 for each article, with higher scores indicative 
of higher quality [e.g., see 7]. Two authors (YJY and RD) 
independently conducted the risk of bias assessment and 
compared them for accuracy.

Data Analysis

The data was analyzed using Meta-Essentials [21]. First, the 
random effects model was used to obtain the pooled esti-
mate of the effect size [22]. Second, the heterogeneity across 
articles was assessed using Cochran’s Q and the I2 statistic 
[23]. If significant heterogeneity is found (i.e., a significant 

Q statistic and I2 > = 75%), the reasons for the heterogeneity 
will be explored using random-effects meta-regressions and 
subgroup analyses. Lastly, publication bias was examined 
using the funnel plot, Egger’s [24] test, and the trim and fill 
procedure [25, 26].

Results

The flow diagram of the screening and selection of articles 
is presented in Fig. 1. A total of 457 articles were identified 
from the databases. After the removal of 192 duplicate arti-
cles, the title and abstract of the remaining 265 articles were 
screened. This process resulted in the exclusion of 186 irrel-
evant articles. A further 9 articles were added from a manual 
search and the reference list of the systematic review [1], 
resulting in 88 full-text articles were assessed for eligibility. 
Among these articles, 32 articles did not report sufficient 
data for the calculation of effect sizes and the authors of 
these articles were emailed for the information. Out of these 
32 articles, 6 provided the effect size, 3 indicated that the 
data is unavailable, and 23 did not respond to our request. 
The 26 articles without effect sizes were excluded. Further-
more, 39 articles were also excluded based on the inclusion 
and exclusion criteria (e.g., AA not assessed using objective 
methods), resulting in a total of 23 included articles contain-
ing 25 effect sizes (Table 1).

  
The articles were published from 2009 to 2024 and the 

sample size ranged from 91 to 3427 (total N = 16067). Par-
ticipants were from 14 countries from 4 regions: Asia (10 
articles; China, India, Indonesia, Malaysia, Pakistan, South 
Korea, and Thailand), Europe (5 articles; Germany, Neth-
erlands, and Norway), Middle East (7 articles; Egypt, Leb-
anon, and Turkey), and North America (3 articles; USA). 
Their age ranged from 8 to 31, with 9 articles recruiting 
adolescents, 12 articles recruiting young adults, and 2 arti-
cles recruiting both adolescents and young adults. The most 
common study design was cross-sectional (k = 19), fol-
lowed by longitudinal (PG → AA) (k = 4) and longitudinal 
(AA → PG) (k = 2). The most commonly used PG measure 
was the Game Addiction Scale for Adolescents (k = 5) [50], 
followed by the Internet Gaming Disorder Scale (k = 3) [51] 
and the Internet Gaming Disorder Test-20 (k = 3) [52]. The 
most commonly used AA measure was the GPA (k = 19). 
The articles appear to be relatively high in quality and free 
from bias (M = 18.50, SD = 0.89, range = 16.50 to 20.00).

The meta-analysis showed that the effect sizes ranged 
from − 0.44 to -0.02, and found an overall pooled effect 
size of -0.17, p < .001, with a 95% confidence interval of 
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A series of random-effects meta-regressions were con-
ducted with gender and risk of bias as the predictor vari-
able and effect sizes as the criterion variable. Furthermore, a 
series of random-effects subgroup analyses were conducted 
with region, age group, and study design. The results are 
presented in Table 2. Gender, risk of bias, region, and age 

-0.22 to -0.13, and a 95% prediction interval of -0.36 to 
0.03. The forest plot is presented in Fig. 2. Significant het-
erogeneity was found across the effect sizes, Q = 154.23, p 
< .001, I2 = 84.44%. Consequently, random-effects meta-
regressions and subgroup analyses were used to explore the 
reasons for the heterogeneity.

Fig. 1   Flow Diagram of The Screening and Selection of Articles
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Discussion

The current study addressed the limitation of the previ-
ous systematic review [1] by conducting a new systematic 
review and meta-analysis to statistically synthesize the 
data on the relationships between PG and AA. The results 
showed that the effect sizes ranged from − 0.44 to -0.02, 
with an overall pooled effect size of -0.17. While the sys-
tematic review concluded that the findings in the literature 
are mixed, the current study showed that PG shared a small 
but significant negative correlation with AA, with higher 
PG associated with lower AA. However, significant hetero-
geneity was found across the effect sizes and subsequent 
analyses showed that it could be explained by study design. 
Gender, region, and age group were not significant modera-
tors of the effect sizes.

Study design significantly moderated the effect sizes. 
Specifically, longitudinal effect sizes (AA → PG) had the 
largest effect size (r = -.29), followed by cross-sectional 
effect sizes (r = -.18) and longitudinal effect sizes (PG → 
AA) (r = -.09). It appears that PG is more likely a negative 

group were not significantly associated with effect sizes. 
The relationship between study design and effect sizes 
was close to significance, p = .05. Longitudinal effect sizes 
(AA → PG) had the largest effect size (r = -.29), followed 
by cross-sectional effect sizes (r = -.18) and longitudinal 
effect sizes (PG → AA) (r = -.09). Except for the longitudi-
nal effect sizes (PG → AA) subgroup for study design, all 
other subgroups showed significant heterogeneity across the 
effect sizes.

Publication bias was examined. First, the funnel plot 
appears to be symmetrical. Second, Egger’s [24] test was 
nonsignificant, p = .80. Finally, the trim and fill procedure 
resulted in two imputed data points on the right of the fun-
nel plot [25, 26]. The adjusted overall pooled effect size 
was − 0.15, with a 95% confidence interval of -0.21 to 
-0.10, and a 95% prediction interval of -0.38 to 0.08. While 
the funnel plot and Egger’s test suggested an absence of 
publication bias, the trim and fill procedure suggested that 
publication bias is present and had a small impact on the 
results, reducing the overall pooled effect size from − 0.17 
to -0.15.

Table 1  Descriptives of included articles on the relationship between problematic gaming (PG) and academic achievement (AA)
Articles Age

N Nationality Gender
(% males)

Range M (SD) Group Study 
Design

PG Measure AA Measure r RoB

Ahmer et al. [27] 400 Pakistan 50.50 18–25 - 2 1 IGDS9-SF GPA -0.24 20.0
Cırıs et al. [28] 559 Turkey 57.60 14–18 - 1 1 GASA GPA -0.05 18.5
ELNahas et al. [29] 996 Egypt 44.10 - 19.60 (1.60) 2 1 IGDS Grades -0.03 17.0
Ferguson and Ceranoglu [30] 144 USA 52.80 - 12.70 (1.96) 1 2 Ad Hoc GPA -0.07 18.0
Gentile [31] 1178 USA 49.92 8–18 - 1 1 PGS Grades -0.30 18.0
Hawi and Samaha [32] 348 Lebanon 73.90 17–26 19.93 (2.08) 2 1 IGD-20 GPA -0.18 18.0
Jaafar et al. [33] 411 Malaysia 39.90 19–25 21.81 (1.42) 2 1 IGDS9-SF GPA -0.44 20.0
Jeong and Kim [34] 600 South Korea 43.20 12–18 - 1 1 Modified IAT GPA -0.12 17.5
Karnadi and Pangestu [35] 390 Indonesia 42.82 16–25 19.17 (1.07) 2 1 IGD-20 GPA -0.15 16.5
Kristensen et al. [36] – Males 1429 Norway 100 16–31 - 3 1 GASA GPA -0.22 18.5
Kristensen et al. [36] – Females 1424 Norway 0 16–31 - 3 1 GASA GPA -0.19 18.5
Paschke et al. [37] 1221 Germany 59.90 10–17 13.01 (2.36) 1 1 GASA Grades -0.08 19.0
Pattanaseri et al. [38] 224 Thailand 49.60 - 21.02 (0.69) 2 1 GAST GPA -0.24 19.0
Phetphum et al. [39] 3427 Thailand 43.70 - 17.85 (2.11) 3 1 GAST GPA -0.11 20.0
Polat and Topal [40] 289 Turkey 55.40 9–12 - 1 1 GASA GPA -0.26 17.5
Sahin et al. [41] 370 Turkey 54.30 14–18 16.18 (1.10) 1 1 GASA GPA -0.20 18.5
Samaha and Hawi [42] 345 Lebanon 73.90 - 19.93 (2.08) 2 1 IGD-20 GPA -0.18 18.5
Schmitt and Livingston [43] 477 USA 100 - 18.00 2 2 PGS GPA -0.17 18.5
Suryawanshi et al. [44] 91 India 46.20 - - 2 1 IGDS Exam Scores -0.02 19.0
Ting et al. [45] 332 Malaysia 70.80 19–28 20.90 (1.26) 2 1 Ad Hoc GPA -0.04 18.5
Van Den Eijnden et al. [46] – Males 263 Netherlands 100 - 12.96 (0.78) 1 2 IGDS GPA -0.06 19.0
Van Den Eijnden et al. [46] – Females 275 Netherlands 0 - 12.84 (0.68) 1 2 IGDS GPA -0.03 19.0
Yang et al. [47] 195 China 29.90 18–22 19.86 2 3 Modified IAT GPA -0.38 19.0
Zhang et al. [48] 283 China 39.60 18–27 20.47 (1.15) 2 3 DSM-5 IGD GPA -0.20 19.0
Zorbaz et al. [49] 396 Turkey 49.60 10–11 - 1 1 SGAC GPA -0.27 18.0
Age Group: 1 = Adolescents (< 18 years old), 2 = Young Adults (> 18 years old), and 3 = Both Adolescents and Young Adults; Study Design: 1 = Cross-sectional, 2 = Lon-
gitudinal (PG → AA); 3 = Longitudinal (AA → PG); RoB = Risk of Bias: Risk of bias was assessed using a critical appraisal tool [20] and the scores range from 0 to 20 
for each article, with higher scores indicative of higher quality; IGDS9-SF = Internet Gaming Disorder Scale-Short-Form; GPA = Grade Point Average; GASA = Game 
Addiction Scale for Adolescents; IGDS = Internet Gaming Disorder Scale; PGS = Pathological Gaming Scale; IGD-20 = Internet Gaming Disorder Test-20; Modified IAT 
= Modified Internet Addiction Test; GAST = Game Addiction Screening Test; DSM-5 IGD = Internet Gaming Disorder Criteria in the DSM-5; SGAC = Scale of Game 
Addiction for Children
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longitudinal effect sizes, there were only 2 effect sizes for 
PG as a negative consequence (i.e., AA → PG). These two 
articles employed a relatively small sample size (n = 195 
and 283) of students from China [47, 48], a country with a 
relatively higher prevalence rate of PG (13.6%) compared 
to other countries [53]. Consequently, the relatively large 
effect size could be due to the sample size, the relatively 
higher prevalence rate of PG, or academic experiences 
unique to students from China (e.g., sitting for the highly 
competitive and stressful Gaokao, China’s National College 
Entrance Examination). Clearly, more research is needed in 
this area using larger sample sizes from other regions of the 
world.

consequence than a risk factor of AA. As mentioned, indi-
viduals with lower AA might play games either to escape 
negative moods (e.g., disappointment with GPA) or to sat-
isfy their unmet need for achievement (e.g., achieving a rare 
item in game as a substitute for not achieving academically) 
[1]. This process reinforces their gaming behavior and over 
time, some of these individuals might engage in PG. How-
ever, the results should be interpreted with caution for two 
reasons. First, consistent with the conclusions of the sys-
tematic review [1], there are limited longitudinal studies 
that have examined the relationship between PG and AA. In 
the current study, there were 19 cross-sectional effect sizes 
and only 6 longitudinal effect sizes. Second, out of the 6 

Table 2  Random-Effects Meta-Regressions and subgroup analyses on the relationship between problematic gaming (PG) and academic achieve-
ment (AA)
Variable k Beta 95% CI

[LL, UL]
p

Gender 25 0.08 0.00, 0.00 0.68
Risk of Bias 25 -0.22 -0.08, 0.03 0.27
Variable k r 95% CI

[LL, UL]
Q I2 p

Region 0.58
Asia 10 -0.20 -0.30, -0.10 71.60*** 87.43%
Europe 5 -0.13 -0.23, -0.02 22.11*** 81.91%
Middle East 7 -0.16 -0.25, -0.07 30.98*** 80.64%
North America 3 -0.20 -0.46, 0.09 11.60** 82.76%
Age Group 0.70
Adolescents 10 -0.15 -0.22, -0.07 59.24*** 84.81%
Young Adults 12 -0.19 -0.28, -0.11 78.22*** 85.94%
Both 3 -0.17 -0.31, -0.03 15.50*** 87.10%
Study Design 0.05
Cross-sectional 19 -0.18 -0.23, -0.13 134.15*** 86.58%
Longitudinal (PG → AA) 4 -0.09 -0.20, 0.02 4.31 30.35%
Longitudinal (AA → PG) 2 -0.29 -0.91, 0.74 4.43* 77.45%
 Subgroup Analyses were based on separate estimates of tau and the p values were based on Qbetween of the ANOVA table
*p < .05, **p < .01, ***p < .001

Fig. 2   Forest Plot of the Relationships between Problematic Gaming and Academic Achievement
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relationship between PG and AA. The current study found 
an overall pooled effect size of -0.17, suggesting that higher 
PG was associated with lower AA. More importantly, 
the current study found that PG is more likely a negative 
consequence than a risk factor of AA. Overall, the results 
extended on the systematic review [1] and has implications 
for our understanding of PG.
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Gender, region, and age group were not significant mod-
erators of the effect sizes. However, it should be noted that 
the subgroups showed significant heterogeneity across the 
effect sizes. This could be due to the grouping of articles 
for ease of comparison. For example, seven countries (e.g., 
China, India, and etc.) were grouped under the Asia region 
even though there could be significant differences across 
those countries with regards to PG and AA. Specifically, the 
prevalence rates of PG differ among these countries (e.g., a 
prevalence rate of 5.4% in Thailand vs. 13.6% in China) [53, 
54] and that could contribute to the observed heterogeneity. 
Furthermore, potential differences could be obscured by sig-
nificant heterogeneity among other variables. For example, 
within each age group, there was significant heterogeneity 
with regards to region and PG measure used. Those differ-
ences could obscure potential differences across age groups, 
resulting in the nonsignificant results. Taken together, it is 
important that these variables be studied in future research 
to ascertain their importance in moderating the relationship 
between PG and AA.

Limitations of the study should be noted. First, there is 
some evidence of publication bias. Although the impact 
appears to be small, future meta-analyses could address this 
limitation by also searching for grey literature and unpub-
lished manuscripts. Second, while a number of articles 
were relevant to the aims of the current study, they did not 
report sufficient data for the calculation of effect sizes nor 
respond to our request for data. In fact, while there were 
25 effect sizes in the current study, a total of 26 articles 
without effect sizes were excluded. In other words, the cur-
rent study analyzed and presented only half of the relevant 
literature. Future research could report the Pearson prod-
uct-moment correlation coefficient routinely as part of the 
descriptives to enable more comprehensive and rigorous 
meta-analyses.

Conclusions and Future Directions

Future research directions might include conducting more 
longitudinal studies to examine the causal relationships 
between the variables (i.e., both PG → AA and AA → PG). 
Second, potential mediators like the escape motivation or 
need for achievement could be examined to understand the 
mechanisms underlying the AA → PG relationship. Finally, 
nonsignificant results could be due to a variety of factors 
and should not be used as evidence of absence [55]. Future 
research could use Bayesian analysis to examine the non-
significant moderators in the current study (e.g., age group) 
and quantify the support in favor of the null hypothesis [56].

In summary, the findings of this study are important 
because it appears to be the first meta-analysis of the 
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