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Purpose of review

The prevalence of internet addiction among university students has been extensively studied worldwide,
however, the findings have been mixed. This meta-analysis aimed to examine the global prevalence of
internet addiction in university students and identify its potential moderators.

Recent findings

A total of 101 eligible studies, comprising 128020 participants across 38 countries and territories, were
included. The pooled global prevalence of internet addiction among university students was 41.84% [95%
confidence interval (95% CI): 35.89–48.02]. Significant differences in the prevalence were observed
across different income levels, regions, periods of COVID-19 pandemic, and cut-off values of the Internet
Addiction Test (IAT). Sample size was negatively associated with internet addiction prevalence, while
depression prevalence was positively associated with internet addiction prevalence. Male students had a
significantly higher risk of internet addiction compared to female students [pooled odd ratio (OR): 1.32,
95% CI: 1.19–1.46].

Summary

This meta-analysis found that the prevalence of internet addiction was high among university students,
which has increased since the COVID-19 pandemic. Screening and intervention measures to address
internet addiction should prioritize students with an increased risk including male students, those from
lower-income regions and those with depression.
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INTRODUCTION

With the acceleration of urbanization worldwide,
internet and digital technologies, including artifi-
cial intelligence, have rapidly increased alongside
the expansion of urban areas. Internet- and artificial
intelligence (AI) powered systems now play a sig-
nificant role in urban infrastructures, such as traffic
management, public safety and education [1–4].
As a result, internet usage has increased rapidly,
becoming an indispensable part of daily life. How-
ever, this digital transformation has raised concerns
about internet addiction in both research and clin-
ical practice globally. Furthermore, AI driven inter-
net platforms personalizing and optimizing online
experiences may further intensify the risk of inter-
net addiction [5]. The concept of internet addiction,
first introduced in the late 1990 s, is characterized by
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KEY POINTS

� The pooled global prevalence of internet addiction in
university students was 41.84% (95% CI: 35.89–
48.02).

� Income level, region, stage of the COVID-19
pandemic, IAT-20 cut-off values, sample size, and the
prevalence of depression were moderators influencing
the prevalence of internet addiction.

� Male university students had a significantly higher risk
of internet addiction compared to their
female counterparts.

Internet addiction in university students Liu et al.
excessive and problematic internet use [6]. Internet
addiction was initially conceptualized as a general-
ized impulse control disorder [7], but other research-
ers argued that internet addiction shouldbe classified
as a behavioral addiction [8,9]. Regardless, internet
addiction has emerged as a significant public health
concern due to the negative physical and psycholog-
ical health effects, includingmental health problems
such as depression, anxiety, loneliness, and poor
sleep quality [10

&&

,11,12
&

].
It is well recognized that young adults and

adolescents are particularly vulnerable to develop
internet addiction [13,14]. In this sub-population,
university students are among themost active inter-
net users, making them particularly susceptible to
internet addiction. Several meta-analyses have
examined the prevalence of internet addiction
among university students across different countries
and regions [15

&&

,16–19]. For instance, a meta-anal-
ysis of 11 studies reported that the internet addic-
tion prevalence was 43.42% [95% confidence
interval (95% CI): 28.54–58.31] among college stu-
dents in Ethiopia [18], while another meta-analysis
of 70 studies found that the corresponding rate was
11.3% (95% CI: 10.1–12.5) in China [16]. The wide
variation in the pooled prevalence of internet addic-
tion indicates the important influence of geographic
and socioeconomic factors as well as other demo-
graphic and health-related factors on internet addic-
tion prevalence among university students. To
facilitate the development of prevention and treat-
ment strategies, understanding the global preva-
lence of internet addiction and its demographic
and health-related moderators is crucial for resource
allocation to address the widespread problem of
internet addiction.

Substantial heterogeneity between studies on
internet addiction prevalence among university stu-
dents has been observed in previous meta-analyses
[15

&&

,16]. Apart from differences in various demo-
graphic and health-related factors, the heterogeneity
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could be partly attributed to the use of different
assessment tools [16,18,20]. Hence, it is critical to
evaluate the prevalence of internet addiction using
specific standardized assessment tools to enable
meaningful comparison. Despite the availability of
numerous assessment tools on internet addiction in
the past years, there is currently no consensus on a
single standardized assessment for internet addic-
tion, largely due to the broad spectrum of online
behaviors, the blurred division between internet
use and abuse, and the ongoing debate regarding
the psychopathology of internet addiction [21].
However, of the assessment tools, the 20-item Inter-
net Addiction Test (IAT) is the first validated instru-
ment to assess internet addiction that covers the key
characteristics of pathological internet use [21,22],
and is also the most widely used internet addiction
assessment tool globally [20].

Given the above considerations, this meta-anal-
ysis aimed to evaluate the global prevalence of
internet addiction in university students as assessed
by the IAT-20 and identify its potential moderators
(e.g., demographic and health-related).
MATERIALS AND METHODS

This meta-analysis was conducted according to the
Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) guidance [23] and Meta-
Analysis of Observational Studies in Epidemiology
(MOOSE) [24], and was registered with the Interna-
tional Platform of Registered Systematic Review
and Meta-analysis Protocols (INPLASY; registration
number: INPLASY2024110114). Major international
databases (PubMed, Web of Science, Embase, and
PsycINFO) were systematically and independently
searchedby two researchers (X.L. andZ.C.) fromtheir
inception to April 17, 2024, using the search terms
shown in Table S1, http://links.lww.com/YCO/A90.

According to the PICOS acronym, the inclusion
criteria of the meta-analysis were as follows:
Participants (P): undergraduate university students;
intervention (I): not applicable; control (C): not
applicable; outcomes (O): the prevalence of internet
addiction in college students measured by the IAT-
20 scale with specified cutoff values [6,22]; study
design (S): cross-sectional study or cohort studies
(only baseline data of cohort studies were extracted).
The exclusion criteria were as follows: studies pub-
lished in non-English languages; studies without a
description of sampling method. Three researchers
(X.L., Z.G., and Z.C.) independently screened the
titles and abstracts of relevant literature and then
read the full texts for eligibility. In the case of any
disagreement, consensus was achieved via discus-
sion with a senior researcher (Y.T.X.).
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The impact of urbanisation on mental health
The three researchers independently extracted
data from eligible studies using a standardized
extraction form. Study characteristics (e.g., the title,
first author, publication year, journal, survey time,
samplingmethod, country, study design and sample
size) and participant characteristics (e.g., sex, resi-
dency, smoking habit, drinking habit, and related
mental health condition (i.e., depression, sleeping
problems, and anxiety) were extracted. Internet
addiction assessment data were also extracted,
including IAT-20 cut-off values, number of partic-
ipants with internet addiction and mean IAT-20
total score.

An eight-item assessment instrument for epide-
miological studies was used to assess the study qual-
ity [25,26], described in Table S2, http://links.lww.
com/YCO/A90. The total score ranged from 0 to 8,
and the study quality was classified as low (0–3
points), moderate (4–6 points), or high (7–8 points).
Any disagreement was addressed with the senior
author to resolve the discrepancy.

All data analyses were conducted with R (version
4.3.1, The R Foundation, Vienna, Austria), using the
meta package (version 4.3.3). Prevalence data were
logit transformed or log transformed when appro-
priate. The pooled prevalence of internet addiction
and its 95%CIs or odds ratio (OR) were calculated by
random-effects model. Heterogeneity among stud-
ies were evaluated using the I2 statistic, with a value
above 50% indicating high heterogeneity [27].

To explore the sources of heterogeneity, sub-
group analyses and meta-regression were conducted
for categorical variables and continuous variables,
respectively. The subgroup analyses focused on cat-
egorical variables: income level (i.e., high income,
upper middle income, low middle income, and low
income) [28], region (i.e., East Asia & Pacific, Europe
& Central Asia, Latin America & Caribbean, Middle
East & North Africa, South Asia, and Sub-Saharan
Africa), Corona Virus Disease 2019 (COVID-19) pan-
demic (i.e., before and during) [29], sampling
method (i.e., probability sampling andnonprobabil-
ity sampling), sex (i.e., male and female), and cut-off
value (i.e., �20, >30, �40, �50, and >50). Meta-
regression analyses were conducted based on the
following continuous variables: sample size, mean
age, total study quality assessment score, propor-
tion of male, urban residency, smoking, drinking,
depression, sleeping problem and anxiety.

Publication bias was assessed using Funnel
plots and Egger’s test. The stability of the results
was tested using the sensitivity analysis through
the “leave-one-out method”, where individual
studies were removed sequentially. P value less than
0.05 was considered statistically significant (two-
tailed).
184 www.co-psychiatry.com
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RESULTS

Of a total of 5537 records initially retrieved, 1542
duplicate records were excluded. Among the remain-
ing 3995 records, 3269 were removed after screening
the title and abstracts. After the full text of 726
potentially eligible studies were examined, 723 were
retrieved. Finally, 101 studies were included in this
meta-analysis, and the details are described in Fig. 1.
Study characteristics

As shown in Table 1 [59–159], the included studies
comprised a total of 128020 participants across 38
countries and territories, with sample sizes ranging
from 120 to 30581. Most were conducted in South
Asia (29 studies) and Middle East & North Africa (26
studies). The mean age of the study samples ranged
from 15.3 to 26.3 years. More than half of the studies
were conducted before the COVID-19 pandemic
(54.5%). Nineteen studies had reported depression,
while 16 studies reported sleeping problems and 13
studies reported anxiety. The quality assessment
scores ranged from 3 to 8, with 1 study rated as
low quality (1.0%), 82 studies as moderate quality
(81.2%), and 18 studies as high quality (17.8%)
(Table S2, http://links.lww.com/YCO/A90).
Pooled prevalence of IA in university
students

Among the 101 included studies, the prevalence
rates of internet addiction in university students
ranged from 6.9 to 98.3%, and the pooled preva-
lence of internet addiction was 41.84% (95% CI:
35.89–48.02, I2¼99.6%) (Fig. 2).
Subgroup and meta-regression analyses

There were significant differences in the pooled
prevalence of internet addiction across income lev-
els (P¼0.007), with the highest prevalence in low-
income countries (55.5%; 95% CI: 37.9–71.8; n¼8;
I2¼99.1%), followed by lower-middle-income
countries (50.3%; 95%CI: 41.6–58.9; n¼44;
I2¼99.1%), high-income countries (32.6%; 95%
CI: 18.5–50.6; n¼12; I2¼99.2%), and upper-mid-
dle-income countries (31.0%; 95% CI: 23.0–40.3;
n¼37; I2¼99.6%). Similarly, there were significant
regional differences (P<0.001), with the highest
prevalence in Sub-Saharan Africa (56.8%; 95% CI:
40.5–71.9; n¼10; I2¼98.9%), followed by the Mid-
dle East & North Africa (49.8%; 95% CI: 37.9–61.6;
n¼26; I2¼98.7%), South Asia (49.1%; 95% CI:
37.8–60.5; n¼29; I2¼99.2%), East Asia & Pacific
(30.6%; 95% CI: 20.6–42.7; n¼18 I2¼99.7%), Latin
Volume 38 � Number 3 � May 2025
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FIGURE 1. Flow diagram of study selection procedure.
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America & Caribbean (24.6%; 95% CI: 14.1–39.4;
n¼5; I2¼99.0%), and Europe & Central Asia
(21.2%; 95% CI: 13.3–32.1; n¼13; I2¼99.1%).

The pooled prevalence of internet addiction was
significantly higher during the COVID-19 pandemic
(P¼0.021), with prevalence rates of 37.6% (95% CI:
30.2–45.7; n¼55; I2¼99.5%) and 54.1% (95% CI:
42.6–65.2; n¼23; I2¼99.5%) before and during the
pandemic, respectively. There were significant dif-
ferences in the prevalence of internet addiction
among studies using different IAT-20 cut-off values
(P<0.001). Themost common cut-off values were at
least 20, more than 30, at least 40, at least 50, and
more than 50, with pooled prevalence rates of 81.3%
(95% CI: 67.9–90.0; n¼9; I2¼96.3%), 67.3% (95%
CI: 58.7–74.9; n¼19; I2¼98.2%), 52.7% (95% CI:
42.2–62.8; n¼9; I2¼97.1%), 27.4% (95% CI: 22.4–
33.2; n¼52; I2¼99.4%), and 16.9% (95% CI: 7.9–
32.3; n¼3; I2¼99.0%), respectively. In contrast, no
significant difference was found between studies
with different sampling methods (P¼0.145) and
sex (P¼0.146) (Table 2).

In meta-regression analyses (Table 3), sample
size was negatively associated with the prevalence
0951-7367 Copyright © 2025 Wolters Kluwer Health, Inc. All rights rese
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of internet addiction (b¼-0.0001, z¼�2.2781,
P¼0.023),whiledepressionprevalencewaspositively
associated with the internet addiction prevalence
(b¼0.0283, z¼4.3354,P<0.001).No significant asso-
ciations were found between age, sex, urban resi-
dency, smoking, drinking, sleeping problems,
anxiety, or study quality and the prevalence of IA.
Comparison of prevalence of internet
addiction between male and female
students

There were 56 studies that reported the prevalence
of internet addiction in both male and female par-
ticipants, including 25258 male participants and
37280 female participants. Male university students
had a significantly higher risk of having internet
addiction compared to female students, with a
pooled OR of 1.32 (95% CI: 1.19–1.46) (Fig. 3).
Publication bias and sensitivity analyses

Funnel plot assessment andEgger’s test both revealed
significant publication bias in both meta-analyses
rved. www.co-psychiatry.com 185
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FIGURE 2. Meta-analysis of prevalence of internet addiction
in university students.

The impact of urbanisation on mental health
of the prevalence of internet addiction (Egger’s test
t¼2.73; P¼0.008, Figure S1A, http://links.lww.com/
YCO/A90) and odd ratio of internet addiction
between male and female (Egger’s test t¼3.30,
P¼0.002, Figure S1B, http://links.lww.com/YCO/
A90). In the sensitivity analysis, the pooled preva-
lence of internet addiction remained robust, indicat-
ing that no individual study significantly influenced
the overall results (Figure S2, http://links.lww.com/
YCO/A90). Similar results were found in the
192 www.co-psychiatry.com
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sensitivity analysis in the meta-analysis of OR of
internet addictionbetweenmale and female students
(Figure S3, http://links.lww.com/YCO/A90).
DISCUSSION

To the best of our knowledge, this was the first meta-
analysis that specifically used the IAT-20 to assess
the global prevalence of internet addiction among
university students. Based on the 101 eligible studies
with 128020 participants from 38 countries and
territories, the pooled global prevalence of internet
addiction in university students was 41.84% (95%
CI: 35.89–48.02). Subgroup analysis and meta-
regression analyses revealed that income level,
region, stage of the COVID-19 pandemic, IAT-20
cut-off values, sample size, and the prevalence of
depression were moderators influencing the preva-
lence of internet addiction. Furthermore, the com-
parison of internet addiction prevalence between
sexes revealed that male university students had a
significantly higher risk of internet addiction com-
pared to their female counterparts.

The pooled global prevalence of internet addic-
tion in university students in this meta-analysis
(41.84%, 95% CI: 35.89–48.02) is considerably
higher than the corresponding figure in all-age pop-
ulations (14.22%, 95% CI: 12.90–15.65) [20] and
healthcare professionals (9.7%, 95% CI:5.8–13.6)
[30] reported in previous meta-analyses. Previous
studies also found that internet addiction was com-
mon among university students [15

&&

,18,19]. For
instance, the pooled prevalence of internet addic-
tion in Ethiopian university students (43.42%, 95%
CI: 28.54–58.31) [18] was similar, while the pooled
prevalence in Iranian university students (31.51%,
95% CI: 26.47–36.55) [19] and Asian university
students (24.3%, 95% CI: 19.8–29.5) [15

&&

] were
relatively lower. The higher prevalence rates of
internet addiction among university students might
be attributed to factors related to the developmental
stages of adolescence and early adulthood. Given
that they are the most active internet users of all age
groups, they are more likely to develop internet
addiction [14,31]. As this stage of development is
crucial for exploring new identities and establishing
independence [32], the internet could offer timely
opportunities and vast spaces for university students
to explore, experiment and engage with their iden-
tities [33,34], thus leading to high internet use.
Furthermore, growing independence among univer-
sity students coupled with need for self-regulation
and less supervision from parents or teachers, might
result in fewer restrictions on internet use [35,36].
Moreover, university students are more likely to use
the internet as a coping mechanism when faced
Volume 38 � Number 3 � May 2025
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Table 2. Subgroup analyses of prevalence of internet addiction

Subgroups Categories
No. of
studies Events

Sample
size

Proportion
(95%CI) I2(%)

P-value
within

subgroups

P-value
across

subgroups

Income Level High income 12 2200 7008 32.6 (18.5, 50.6) 99.2% <0.001 0.007

Upper middle income 37 16247 82552 31.0 (23.0, 40.3) 99.6% <0.001

Low middle income 44 14832 29520 50.3 (41.6, 58.9) 99.1% <0.001

Low income 8 3032 6191 55.5 (37.9, 71.8) 99.1% <0.001

Region East Asia & Pacific 18 12904 70982 30.6 (20.6, 42.7) 99.7% <0.001 <0.001

Europe & Central Asia 13 2127 9719 21.2 (13.3, 32.1) 99.1% <0.001

Latin America &
Caribbean

5 1424 4230 24.6 (14.1, 39.4) 99.0% <0.001

Middle East & North
Africa

26 6283 13014 49.8 (37.9, 61.6) 98.7% <0.001

South Asia 29 10999 21949 49.1 (37.8, 60.5) 99.2% <0.001

Sub-Saharan Africa 10 2574 5377 56.8 (40.5, 71.9) 98.9% <0.001

COVID-19
pandemic

Before 55 17482 80703 37.6 (30.2, 45.7) 99.5% <0.001 0.021

During 23 16456 35417 54.1 (42.6, 65.2) 99.5% <0.001

Sampling
method

Probability sampling 73 22032 89231 44.5 (37.0, 52.3) 99.5% <0.001 0.145

Nonprobability sampling 27 16074 38489 35.8 (27.6, 44.9) 99.5% <0.001

Sex Male 56 9389 25258 35.1 (30.0, 41.1) 99.3% <0.001 0.146

Female 57 12824 37650 29.5 (24.8, 35.1) 99.5% <0.001

Cut-off value �20 9 2134 2736 81.3 (67.9, 90.0) 96.3% <0.001 <0.001

>30 19 7706 12655 67.3 (58.7, 74.9) 98.2% <0.001

�40 9 3425 6710 52.7 (42.2, 62.8) 97.1% <0.001

�50 52 16896 87176 27.4 (22.4, 33.2) 99.4% <0.001

>50 3 429 2724 16.9 (7.9, 32.3) 99.0% <0.001

Before, Before the COVID-19 pandemic; During, During the COVID-19 pandemic.
Bold font: p<0.05.

Table 3. Meta-regression analyses of prevalence of internet addiction

Variables No. of studies Coefficient Standard error 95% CI of coefficient z-value p-value

Sample size 101 �0.0001 3.74E-05 �0.0002; �1.2E-05 �2.2781 0.023

Age (year) 65 �0.0040 0.0527 �0.1074; 0.0993 �0.0768 0.939

Male, % 89 0.0151 0.0095 �0.0036; 0.0338 1.5849 0.113

Urban, % 17 0.0003 0.0048 �0.0090; 0.0096 0.0614 0.951

Smoke, % 21 �0.0004 0.0041 �0.0085; 0.0077 �0.0985 0.922

Drink, % 15 �0.0008 0.0031 �0.0069; 0.0052 �0.2704 0.787

Depression, % 19 0.0283 0.0065 0.0155; 0.0411 4.3354 <0.001

Sleeping problem, % 16 0.0028 0.0029 �0.0028; 0.0084 0.9714 0.331

Anxiety, % 13 0.0106 0.0123 �0.0134; 0.0346 0.8632 0.388

Study quality assessment 101 �0.2137 0.1162 �0.4415; 0.0142 �1.8380 0.066

Bold font: p<0.05.
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FIGURE 3. Odds ratio of internet addiction between male and female university students.

The impact of urbanisation on mental health
with increasing academic and psychosocial stressors
[37,38]. In addition, with the shift towards online
courses and assignments, such academic expecta-
tions would encourage greater internet use among
university students [3,39]. Theblurringof boundaries
between academic and recreational internet use
194 www.co-psychiatry.com
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might foster unhealthy internet usage, making dis-
engagement difficult when needed.

Subgroup analyses found a higher pooled prev-
alence of internet addiction among university
students in low and lower-middle income coun-
tries, and also certain geographic regions including
Volume 38 � Number 3 � May 2025
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Sub-Saharan Africa, the Middle East & North Africa,
and South Asia, where they were predominantly
represented by studies from Ethiopia, Iran, Egypt,
and India. Similar results were also found in a global
meta-analysis of internet addiction in the general
population [20]. Such differences in internet addic-
tion prevalence might suggest socioeconomic and
geographic factors in the disparity in internet addic-
tion among university students [40]. First, lower life
satisfaction and poorer environmental conditions
strongly associated with economic disadvantages
might lead young people to use the internet as a
means for coping with life challenges to escape from
reality [41]. As economic disadvantages also limit
access to other offline recreational activities as well
as mental health resources, university students
could revert to spending excessive time online
[42]. Furthermore, there might be cultural differ-
ences in lower income countries and regions in
terms of recognizing internet addiction as a problem
needing intervention, thus exacerbating the devel-
opment of internet addiction among young people
[43].

Consistent with previous findings [44,45], we
found that studies conducted during the COVID-19
pandemic had reported increased internet addic-
tion prevalence, which is in line with global reports
of the impact of the pandemic on excessive internet
use, partly attributed to social distancing and post-
traumatic stress [44]. During the pandemic, mass
lockdowns and school closures isolated university
students from their peers and limited their social
interactions to online communication, which
likely increased the time spent using their elec-
tronic devices on the internet, which might have
contributed to the development of internet addic-
tion [46,47

&

]. Moreover, as the effects of social
withdrawal could be extended suggesting that
internet addiction might not subside immediately
following the end of lockdowns due to the pan-
demic [48]. Additionally, the psychological issues
resulting from the COVID-19 pandemic, including
stress, depression, and anxiety, might further con-
tribute to an increase in prevalence of internet
addiction [38].

The IAT cut-off values were significantly associ-
ated with the reported prevalence of internet addic-
tion, with higher cut-off values generally resulting
in lower internet addiction prevalence [16,20].
Higher IAT cutoff values indicate more stringent
assessment criteria for internet addiction, which
might generate lower prevalence figures compared
to studies using less stringent criteria. As reported in
other meta-analyses [16,49], we found that studies
with a larger sample size had a lower prevalence
of internet addiction. This negative association
0951-7367 Copyright © 2025 Wolters Kluwer Health, Inc. All rights rese
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between sample size and prevalence could be
explained by the greater statistical power with larger
sample size having more robust estimates that were
less prone to random variation, therefore resulting
in lower prevalence figures [50,51].

Meta-regression analyses revealed that the prev-
alence of depression was significantly associated
with internet addiction prevalence in university
students. Previous research found a bidirectional
relationship between depression and internet addic-
tion [12

&

]. Individuals with depressionmight use the
internet as a means of coping with negative emo-
tions, which could increase the risk of internet
addiction. In contrast, internet addiction might
exacerbate depression by reducing real-life social
interactions and hindering the development of
social skills [12

&

]. We also found that male students
had a higher risk of internet addiction, which sup-
ports previous findings on sex differences in internet
addiction [52]. This could be attributed to a greater
neuropsychological reward response and peer pres-
sure to online gaming inmen, resulting a higher risk
of internet addiction due to stronger tendency to
have addictive online behavior [53,54]. Addition-
ally, gender norms that discourage emotional exp-
ression in males might drive male university
students to use the internet as a coping mechanism
to escape external stressors and difficulties, poten-
tially leading to excessive internet use [55].

There are several strengths of this study, includ-
ing the large number of included studies, inclusion
of study cohorts from multiple regions, and use of
sophisticated analysis methods (e.g., subgroup and
meta-regression analyses) to identify moderators of
internet addiction prevalence. However, several lim-
itations should be acknowledged. First, similar to
previous epidemiological meta-analyses [56–58],
there was high heterogeneity, although subgroup
analyses were performed. Second, publication bias
was significant since studies with higher prevalence
rates weremore likely to be published. Third, studies
published in non-English languages and those using
different assessment tools were not included, which
might cause selection bias.

In conclusion, our study found that the preva-
lence of internet addiction was high among univer-
sity students globally, which has increased since the
COVID-19 pandemic. To address internet addiction,
screening and intervention measures should be pri-
oritized for high-risk population, particularly male
students, those from lower-income regions and
those with depression.
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