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Abstract

The increasing prevalence of problematic internet use has heightened concerns about its adverse impact on internet users’
mental health. Despite reviews investigating the associations between problematic internet use and mental health outcomes,
there is a lack of understanding of various aspects of students’ mental health. This study aimed to bridge this gap by provid-
ing a more comprehensive overall picture of this issue through a quantitative synthesis based on three-level random-effects
meta-analytic models. In total, 223 studies with a cumulative total of 498,167 participants and 512 effect sizes were included
in this synthesis. The results showed that problematic internet use was moderately and positively associated with depressive
symptoms, anxiety, loneliness, and other mental health outcomes, and negatively related to subjective well-being. Modera-
tor analyses revealed that several study features (i.e., school grade, region, measure of problematic internet use, publication
year, and gender) could explain the variations in the findings across individual studies. These research results provide solid
evidence for the link between problematic internet use and different mental health outcomes and have implications for future
research and interventions on students’ problematic internet use.

Keywords Problematic internet use - Depressive symptoms - Anxiety - Loneliness - Mental health outcomes - Meta-
analysis

Introduction (Chia et al., 2020; Endomba et al., 2022), and this phenom-

enon was found to be more prominent during the COVID-19

Over the past decades, internet use has grown exponentially
among all age groups, with more than 4 billion internet users
worldwide as of 2021 (Internet World Stats, 2021). Along
with the popularity of internet use is the increasing number
of people with problematic internet use. Recent evidence
shows that the estimated prevalence of problematic internet
use (PIU) ranged from 20.0 to 44.6% in different regions
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pandemic (Masaeli & Farhadi, 2021). Such findings have
heightened concerns about the potential adverse impact of
problematic internet use on various aspects of mental health,
such as depressive symptoms, anxiety, loneliness, and sub-
jective well-being (Peng et al., 2021; Shan et al., 2021; Yang
et al., 2022). Given the accessibility to the internet, the lack
of self-control and immaturity of physical and psychological
development of students, it is imperative that researchers pay
special attention to the issue as related to student population
(Dong et al., 2020; Hwang et al., 2020). Thus, this study
examines the overall relationship between problematic inter-
net use and students’ mental health outcomes.

Although some meta-analytic reviews have focused on
the relationship between problematic internet use and one or
more aspects of mental health (e.g., Lei et al., 2020; Saadati
et al., 2021, See Table 1), there are obvious deficiencies
in existing meta-analytic reviews, such as a small number
of primary studies included in these reviews, inconsistent
inclusion criteria (e.g., sample, region), and lack of mod-
erator analyses to explore possible factors contributing to
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Table 1 Meta-analyses on the relationships between problematic internet use and mental health

Study Study count Years included Demographics Outcome Results

Tokunaga (2017) 247 Before 2015 All age groups Depressive symptoms, loneliness r=0.53
r=0.29

Lei et al. (2020) 70 2004-2018 Chinese students Subjective well-being r=-0.313
r=-0.21
r=—0.183

Lozano-Blasco and 13 2013-2019 12-18 years Depressive symptoms r=0.3

Cortes-Pascual (2020)
Saadati et al. (2021) 16 2009-2018 All age groups Loneliness r=0.26

the inconsistent findings across studies. As a result, these
reviews provided us with a relatively limited and fragmented
understanding about the issue. To address such research
gaps, this study synthesized empirical studies examining the
relationships between problematic internet use and the major
mental health outcomes of students. Specifically, the present
study conducted five meta-analyses, with each focusing on
one of five different mental health outcomes (i.e., depressive
symptoms, anxiety, loneliness, subjective well-being, and
other mental health outcomes) as discussed in Tang et al.
(2021), such that this study could provide a more compre-
hensive and robust review of this issue among students.

Problematic internet use is characterized by excessive use
of the internet, which may lead to significant impairment or
distress (Laconi et al., 2014; Shaw & Black, 2008). Men-
tal health, on the other hand, involves both negative (e.g.,
depressive symptoms, anxiety, loneliness, etc.) and positive
indicators (e.g., life satisfaction, subjective well-being, etc.).
Two theories about the associations between problematic
internet use and mental health outcomes were discussed.
According to the internet use displacement hypothesis (Nie
et al., 2002), the amount of time available to an individual is
more or less fixed. Time spent on the internet replaces face-
to-face interaction, which could be detrimental to interper-
sonal relationships with friends and family in real life, thus
leading to a sense of alienation. This sense of alienation, in
turn, could have a negative impact on the mental health of
the individual. On the other hand, however, drawing on the
uses and gratification theory of Parker and Plank (2000),
some researchers posited that the convenience, entertain-
ment, anonymity, and other characteristics of the internet
can satisfy the cognitive and emotional needs of students,
which could effectively reduce their sense of loneliness and
improve their life satisfaction (Boylu & Giinay, 2019; Serin,
2011).

In general, problematic internet use was shown to have
positive relationship with negative mental health indica-
tors, and negative relationship with positive mental health
indicators. But the empirical findings from many individual
studies have been far from being consistent. With regard to
problematic internet use’s association with negative mental
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health indicators (e.g., depressive symptoms, anxiety, lone-
liness), while relatively strong positive associations were
reported in many studies (e.g., Bousono et al., 2017; Przepi-
orka et al., 2021; Sultana & Uddin, 2019), very weak or even
non-significant associations were revealed by some other
studies (e.g., Javaeed et al., 2019; Shen et al., 2021; Turan
et al., 2020). With respect to problematic internet use’s rela-
tionship with positive mental health indicators (e.g., sub-
jective well-being), similar inconsistencies were observed,
with some studies reporting strong negative correlations
between problematic internet use and subjective well-being
(e.g., Agbaria & Bdier, 2021; Dalton & Cassidy, 2020),
while there are other studies reporting close to zero or even
positive associations between problematic internet use and
subjective well-being (e.g., Serin, 2011; Turan et al., 2020;
Zeng et al., 2021). Taken together, the empirical findings
on the strengths and directions of the relationships between
problematic internet use and mental health outcomes are
largely inconsistent. Thus, a systematic and comprehensive
meta-analytic review is warranted to further enhance our
understanding of this issue.

From the individual studies, little insight can be gained
about why the findings in one study differed from those
in another. The research literature related to quantitative
synthesis of individual studies, however, suggests that the
characteristics associated with different studies (e.g., meth-
odological and contextual variations across the studies) may
often have played a role in contributing to the inconsisten-
cies of findings across the individual studies. As a result, in
a meta-analysis study, the study characteristics of the indi-
vidual studies may often be considered as potential “modera-
tors” that may partially explain the inconsistencies observed
across the studies. Based on some previous meta-analytic
studies and on the consideration for information availabil-
ity from the empirical studies in this area, a few variables
of study characteristics were selected as potential modera-
tors that could have contributed to the inconsistency in prior
findings regarding the associations between problematic
internet use and mental health outcomes, as detailed below
(i.e., school grade, region, measure of problematic internet
use, measure of mental health, publication year, and gender).
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School Grade

The associations between problematic internet use and men-
tal health outcomes showed some variations across school
grade levels. Some studies reported statistically significant,
positive, and strong associations between problematic inter-
net use and depressive symptoms for undergraduate students
(e.g., r=0.64; Dong & Li, 2020). Yet other studies show
statistically non-significant associations between problem-
atic internet use and mental health outcomes for secondary
students (e.g., Cerruti et al., 2017). Similar phenomenon was
observed from other empirical studies (e.g., Awasthi et al.,
2020; Ha & Hwang, 2014; Yadav et al., 2013). Thus, “school
grade” was proposed as a potential moderator variable in our
moderator analyses. More specifically, “school grade” was
coded as “secondary” for an included study with its sample
consisting of students from middle or high schools, “under-
graduate” if the sample consisted of college students, and
“others” if the sample consisted of students from primary
schools or mixed groups (i.e., both primary and secondary
schools, both secondary schools and universities).

Region

Research on the relationship between problematic internet
use and mental health has been carried out globally (e.g.,
U.S.A., China, Turkey, Korea). There has been some evi-
dence that the prevalence rate of problematic internet use
varied across different nations. For example, a meta-anal-
ysis was conducted to estimate the prevalence of problem-
atic internet use in 31 nations and revealed that problem-
atic internet use rates were the highest in the Middle East
(10.9%) and the lowest in Northern and Western Europe
(2.6%) (Cheng & Li, 2014). Past empirical studies also
implied that there were regional differences in the associa-
tions of problematic internet use with mental health out-
comes, such as anxiety and loneliness (Akhter et al., 2020;
Vigna-Taglianti et al., 2017; Zhang et al., 2013). Thus, it
would be meaningful to include region as a potential mod-
erator. In this meta-analysis, depending on where the study
was conducted, “region” was coded into five categories:
Eastern Asia (e.g., China, Japan, Korea), Western Asia
(e.g., Turkey, Iran, Israel), Southern Asia (e.g., India, Bang-
ladesh), Europe (e.g., Spanish, Finland, the UK), and others
(e.g., America, Chile).

Measure of Problematic Internet Use

A variety of measures has been used to assess problematic
internet use. These measures were based on diverse theo-
retical models and differed in the dimension or diagnostic
criteria (Laconi et al., 2014), which might lead to different
findings across studies that used different measurement

tools. In Schoenfeld and Zheng (2012), two measures
(Young’s Internet Addiction Test and Caplan’s General-
ized Problematic Internet Use Scale) were used to estimate
the prevalence rate of problematic internet use among
undergraduate students, and the study revealed that the
proportion of students identified at risk for problematic
internet use varied considerably between the two instru-
ments (18.3% vs 50.4%). Similarly, a meta-analysis also
showed that the prevalence of problematic internet use dif-
fered by assessment tools (Li et al., 2018). As a result, the
measure of problematic internet use could be a potential
moderator that might have resulted in the heterogeneity
of the findings across previous studies. In this synthesis,
for the included primary studies, “measure of problematic
internet use” was coded as five categories to reflect the
most widely used measures for problematic internet use:
Internet Addiction Test, Chen Internet Addiction Scale,
Young’s Diagnostic Questionnaire, Online Cognition
Scale, and others.

Measures of Mental Health

Depending on the mental health outcomes of interest (e.g.,
depressive symptoms, anxiety), various measures could be
used for evaluating the mental health outcomes. There has
been some evidence that the measures for mental health
outcomes used in a study could affect the associations
between problematic internet use and mental health indi-
cators in empirical studies (e.g., Cai et al., 2021; Shen
et al., 2021; Zhang et al., 2021). For example, Zafar et al.
(2018) indicated that there was a significant and strong
positive correlation between mental health assessed by
the Mental Health Inventory and problematic internet use
(r=0.73), while Mamun et al. (2020) showed a statisti-
cally significant weak relationship between psychological
health evaluated by the General Health Questionnaire and
problematic internet use (r=0.14). Therefore, the measure
for mental health was proposed and included as a poten-
tial moderator in the present meta-analysis study. In this
regard, we coded this study feature only in the studies that
assessed depressive symptoms or anxiety as the mental
health outcomes, due to the limited categories of measures
for other mental health outcomes. More specifically, for
studies that focused on depressive symptoms and anxiety,
“measure of mental health” was coded as these categories:
Beck Depression Inventory, Children’s Depression Inven-
tory, Centre for Epidemiologic Studies Depression Scale,
Depression Anxiety Stress Scale, Symptom Checklist-90,
Self-Rating Depression scale, Patient Health Question-
naire, Beck Anxiety Inventory, Liebowitz Social Anxiety
Scale, Self-Rating Anxiety Scale, and others.
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Publication Year

With the increasing popularity and rapid development of the
internet, the number of internet users has been growing rap-
idly. In many societies, the internet has become an indispen-
sable part of people’s daily life. The research has suggested
that the prevalence rate of problematic internet use is also
increasing (Modara et al., 2017; Shao et al., 2018). Moreo-
ver, research suggested that, with the society’s more depend-
ence on the internet, the connection between internet habits
and mental health, such as depressive symptoms, could be
stronger than before (Tokunaga, 2017). Consequently, the
research findings on the issue of problematic internet use
and mental health could change over time, thus publication
year of a study was considered as a potential moderator vari-
able in the present study, and this potential moderator was
coded as a continuous variable (i.e., year in which a study
was published).

Gender

There is growing amount of evidence that differences can be
found in internet use and the prevalence rate of problematic
internet use between males and females, which may con-
tribute to distinct psychological problems (Ha & Hwang,
2014; Lozano-Blasco & Cortes-Pascual, 2020; Ostovar
et al., 2016). Some studies showed that the relationships of
problematic internet use with depressive symptoms, anxi-
ety, and subjective well-being were stronger for females
than males (Baloglu et al., 2018; Ha & Hwang, 2014; Lei
et al., 2020), but findings to the opposite (Lozano-Blasco
& Cortes-Pascual, 2020), as well as findings of no differ-
ence between gender groups (Tokunaga, 2017), also existed.
With regard to these inconsistent findings, it is prudent to
consider the potential moderating effect of gender in the
relationship between problematic internet use and mental
health outcomes in this study. Operationally, the proportion
of females in the study sample was used in the moderator
analysis in this meta-analysis.

Current Study

Many studies have been conducted to investigate the rela-
tionship between problematic internet use and mental
health, and considerable inconsistencies in the findings
have emerged across the individual studies. Such a situation
calls for a comprehensive synthesis of the relevant individual
studies for the purpose of developing a better understanding
of the overall relationship between problematic internet use
and mental health outcomes, as well as a better understand-
ing of how and why the findings of the individual studies
varied. This meta-analysis aimed to estimate the overall
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relationships between problematic internet use and different
mental health outcomes (i.e., depressive symptoms, anxiety,
loneliness, subjective well-being, and other mental health
outcomes) of students. Then, moderator analyses were con-
ducted to explore whether some study characteristics (i.e.,
school grade, region, measure of problematic internet use,
measure of mental health, publication year, and gender)
could have contributed to the observed inconsistent find-
ings across the individual studies.

Methods
Literature Search

This study used five online databases, namely Web of Sci-
ence, PubMed, PsycINFO, ProQuest and Scopus, and sys-
tematically searched for the research literature related to the
relationship between PIU and mental health outcomes. The
terms used were: (“internet addiction” OR “pathological
internet use” OR “problematic internet use” OR “internet
dependency” OR “internet disorder” OR “compulsive inter-
net use” OR “excessive internet use” OR “internet overuse”)
AND (“mental health” OR “anxiety” OR “loneliness” OR
“depression” OR “subjective well-being” OR “life satisfac-
tion” OR “stress” OR “psychopathology” OR “suicide” OR
“aggression” OR “unhappiness” OR “positive affect” OR
“negative affect”). Furthermore, relevant studies were also
identified by using Google Scholar, and those from the refer-
ence lists in the included studies, from previous reviews or
meta-analyses. The search covered the research literature up
to February 2022.

Inclusion and Exclusion Criteria

To be included in this meta-analysis, a study met the fol-
lowing criteria:

(1) The study examined the association between PIU and
mental health outcomes (e.g., depressive symptoms,
anxiety, loneliness, subjective well-being, suicide,
aggression, hostility, stress, etc.).

(2) The PIU measurement used in a primary study assessed
generalized PIU rather than specific subtype of PIU
(e.g., internet gaming disorder, smartphone addiction,
etc.). For measuring generalized PIU, the items focus
on the overall internet use (e.g., “How often do you
choose to spend your time online rather than going out
with others?”” and “How often do you spend time online
when you’d rather sleep?”), rather than a specific aspect
of the network use (e.g., “I have slept less than 4 h
more than one time due to using smartphone.” and “I
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find that I am becoming more and more dependent on
smartphone longer and longer.”).

(3) The study sample consisted of students from elemen-
tary, middle, high schools, and colleges.

(4) The study reported zero-order correlation r between
PIU and mental health outcome, or provided other sta-
tistical information (e.g., , )(2, F values), to allow us to
derive the correlation between PIU and mental health
outcome.

(5) This meta-analysis focused on the studies involving
normal population. Studies involving clinical popula-
tions were excluded. For example, the study by Alpa-
slan et al. (2016) involved adolescents with major
depressive disorders, and such or similar studies were
not included in this meta-analysis.

(6) If a study used a longitudinal design to record the data
at different time points, we only used the information
of the first measurement. For instance, in the longitu-
dinal study by Ciarrochi et al. (2016), the relationship
between compulsive internet use and mental health was
measured four times at Grade 8, 9, 10 and 11, respec-

tively. Only the results measured at Grade 8 were used
in our meta-analysis.

(7) The study was published in an English academic jour-
nal.

Study Selection

The selection procedure was described graphically in
Fig. 1. More specifically, in the initial search, 4475 non-
duplicate studies were obtained. After screening all titles and
abstracts, 468 studies were identified as being relevant for
further consideration. Two authors of this study read these
articles carefully based on the aforementioned inclusion cri-
teria, and 245 studies were excluded due to various reasons
(e.g., no sufficient data, no PIU or mental health outcomes,
reviews). Then, the authors of 68 studies that did not report
the zero-order correlation between PIU and mental health
in their articles were contacted to request this information,
and only six responses were received to provide us with the
data. Eventually, a total of 223 studies published from 2002
to 2022 were included in the present meta-analysis. The

)

Fig. 1 PRISMA flow chart of
the selection of studies for the
meta-analysis
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characteristics and citations of all studies were presented
in Online Appendix A and Online Appendix C respectively.

Coding Process

Two authors of this study coded the primary studies. They
first independently coded 30% of the 223 studies, and veri-
fied the coding information together. The inter-rater reliabil-
ity was assessed by intraclass correlation coefficients (ICC)
for continuous variables and Cohen’s Kappa (k) for categori-
cal variables. Specifically, the internal consistency values of
moderator variables were: school grade (k=0.974), region
(k=1.000), measure of PIU (xk=1.000), measure of men-
tal health (k=0.948), publication year (ICC=0.999), and
gender (ICC=0.998). These results showed high inter-rater
reliability among the coders.

Quality Appraisal

Davids et al. (2017) presented the Methodological Quality
Appraisal Tool for evaluating the quality of non-randomized,
cross-sectional studies in psychology or other social sci-
ences. This measure was adapted in recent meta-analytic
reviews for the purpose of assessing the quality of included
studies in a systematic review (e.g. He et al., 2020a, 2020b).
In this study, the same approach for quality appraisal of the
included studies was used. Specifically, this tool includes
6 items, reflecting five domains of study quality (sampling
methods, measurement tool, the data sources used, whether
PIU or mental health outcomes were examined, and whether
the relationship between PIU and mental health was dis-
cussed). Each of the six items was rated as either “yes”
or “no” and assigned a score of “1” or “0”, respectively.
The quality appraisal score was then obtained by dividing
the total score by total number of items multiplied by 100
(expressed as a percentage). As discussed previously (e.g.,
Davids et al., 2017; Roman & Frantz, 2013), appraisal scores
of 0-33%, 34-66%, and 67-100% indicate bad, satisfactory,
and good methodological quality, respectively. The quality
assessment was conducted by two authors independently and
discrepancies were resolved through discussion between the
two evaluators.

Data Analysis

As mentioned earlier, mental health is multi-faceted, and
different studies covered different aspects of mental health.
In the current meta-analysis, studies that covered negative
(depressive symptoms, anxiety, loneliness, suicide, aggres-
sion, hostility, stress, etc.) and positive (subjective well-
being) indicators of mental health were included. These five
categories of mental health outcomes (i.e., depressive symp-
toms, anxiety, loneliness, subjective well-being, and other
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mental health outcomes) were treated as different outcomes,
and a meta-analysis was conducted for each of these five
mental health outcomes. So essentially, the current synthesis
study consists of five meta-analyses.

In our meta-analysis, the zero-order correlation coeffi-
cient rs from the included studies between PIU and a spe-
cific mental health outcome were treated as effect sizes.
When studies reported other types of statistical results,
those were transformed into correlation coefficients based
on well-documented statistical conversion formulas (Yap &
Jorm, 2014). For a negative mental health outcome (e.g.,
depressive symptoms), a positive r indicated that the higher
level of PIU was associated with more serious mental health
problems. For the positive mental health outcome (i.e., sub-
jective well-being), a negative r indicated that the higher
level of PIU was associated with lower level of subjective
well-being, thus more serious mental health issue. Since cor-
relation coefficients were not normally distributed, all effect
sizes were initially converted to Fisher’s z-scores for com-
putations. After all the computations, the Fisher’s z-scores
were transformed back to correlation coefficients for easier
interpretation.

The traditional approach to meta-analysis assumes that
the effect sizes are independent of each other. However,
some studies included in our meta-analysis reported mul-
tiple effect sizes based on the same sample and these effect
sizes were related. Therefore, a three-level meta-analysis
was performed to deal with interdependency of effect sizes
(Assink & Wibbelink, 2016). In the current meta-analysis,
three different sources of variances were distinguished in
the three-level meta-analytic model: sampling variance at
level 1; variance across effect sizes within the same study at
level 2; variance across effect sizes between studies al level 3
(Cheung, 2014). The appropriateness and the advantages of
using this meta-analytic model over traditional approach for
such data have been discussed and supported in the literature
(Assink & Wibbelink, 2016). All statistical analyses were
conducted by using Viechtbauer’s (2010) metafor package
in the R statistical platform.

Assessment for Publication Bias

Analysis for potential publication bias was conducted
as preliminary analysis prior to meta-analysis. In meta-
analysis research literature, publication bias was assumed
that studies reporting statistically significant results were
easier to get published than those with statistically non-sig-
nificant findings, and this is also called “file-drawer prob-
lem” (Rosenthal, 1979). This assumption, if correct, may
lead to estimation error for the true effect size. With this
consideration, several widely accepted methods in meta-
analysis research literature were used to assess the likeli-
hood that such a problem existed in our data in the current
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meta-analysis. First, the funnel plot was applied to estimate
the presence or absence of publication bias. If effect sizes
of studies were symmetrically distributed on both sides of
the mean effect sizes, the absence of publication bias would
be supported (Borenstein et al., 2009). Moreover, the trim-
and-fill method was also used to assess this problem (Duval
& Tweedie, 2000), as proposed by Fernandez-Castilla et al.
(2021), to detect the potential publication bias.

Results
Characteristics of Included Studies

In total, 223 studies involving 498,167 participants met the
inclusion criteria and 512 effect sizes were obtained in the
present meta-analysis. More specifically, for depressive
symptoms, there were 131 studies with 159 effect sizes that
involved a cumulative total of 336,642 participants. For anx-
iety, there were 67 studies with 91 effect sizes that involved
a cumulative total of 92,205 participants. For loneliness,
there were 56 studies with 69 effect sizes that involved a
cumulative total of 79,921 participants. For subjective
well-being, there were 29 studies with 38 effect sizes that
involved a cumulative total of 208,968 participants. Finally,
for other mental health outcomes, there were 76 studies with
155 effect sizes that involved a cumulative total of 217,028
participants.

Quality Appraisal

The methodological appraisal scores of the included studies
ranged from 50 to 100%, indicating overall adequate quality
for the included studies. The details of the quality evaluation
of each study were presented in Online Appendix B.

Overall Analysis

The overall analysis results for the relationships between
PIU and mental health outcomes are shown in Table 2.
More concretely, overall, the four negative mental health
outcomes (depressive symptoms, anxiety, loneliness, and
other mental health outcomes) were all positively associ-
ated with PIU (r=0.313, p<0.001; r=0.277, p<0.001;
r=0.252, p<0.001; r=0.289, p <0.001, respectively).
The positive mental health outcome, subjective well-being,
was negatively associated to PIU with similar magnitude
(r=-0.213, p<0.001). These summary findings indicated
that higher levels of PIU were associated with more serious
mental health issues (depressive symptoms, anxiety, loneli-
ness, and other mental health outcomes), and with lower
level of subjective well-being. According to Cohen’s (1992)
guidelines that the r value of 0.1, 0.3, and 0.5 refer to small,

Table 2 Results for the overall analysis of the relation between problematic internet use and mental health outcomes

Level 2 variance % Var. atlevel 2 Level 3 variance % Var. at level 3

No.ES Meanr 95% CI t value (sig) % Var. at level 1

No. studies

Type of outcomes

82.463
89.343
78.867

0.003#** 15.088 0.016%**

0.001*

2.449
4.851

26.155%%*

0.313 (0.299, 0.348)

159

131

Depressive symptoms

0.015%%*
0.017*

5.806
16.700
99.167
13.252

17.676%**

0.277 (0.252,0.316)

0.252 (0.218,0.298)
-0.213 (-0.270, -0.163)

67

Anxiety

0.004*

4.133
0.833

12.899%#*
—8.203%**

69
38

56
29
76

Loneliness

0.000
84.789

0.000

0.025%%**

Subjective well-being

0.021***

0.003***

1.959

16.895%**

0.289 (0.262, 0.331)

155

Other mental health outcomes

#p <0.05; *¥p <0.01; **%p <0.001
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medium, and large effects respectively, these overall meta-
analysis findings indicated moderate relationships between
PIU and mental health outcomes across many individual
studies.

The results of the likelihood-ratio tests for heterogeneity
across the effect sizes revealed that there was statistically
significant within-study effect size heterogeneity (i.e., sta-
tistically significant level-2 variances) or statistically signifi-
cant between-study effect size heterogeneity (i.e., statisti-
cally significant level-3 variances) for the five mental health
outcomes (i.e., depressive symptoms, anxiety, loneliness,
subjective well-being, and other mental health outcomes).
Thus, we conducted moderator analyses to explore whether
some study characteristics could have moderated the asso-
ciation between PIU and mental health outcomes for these
five domains (i.e., depressive symptoms, anxiety, loneliness,
subjective well-being, and other mental health outcomes).

Moderator Analyses
Depressive Symptoms

As shown in Table 3, across the studies that examined the
relationship between depressive symptoms and PIU, three
study characteristics appeared to be moderators for the het-
erogeneity of the effect sizes: school grade (F, 155, =5.054,
p=0.007), region (F(4, 154)= 2.668, p=0.034), and publica-
tion year (F; 157,=>5.482, p=0.020). More specifically, this
association was stronger in the studies involving samples of
undergraduate students (r=0.353) than in those involving
samples of secondary school students (r=0.281). For region
as a moderator, this relationship appeared to be weaker in
the studies involving samples in East Asia (r=0.282) than
those in other regions. Additionally, the moderation analysis
result of publication year showed that the magnitude of the

Table 3 Results for the moderator analysis of the relation between problematic internet use and depressive symptoms

Moderator variables No. studies No.ES Meanr 95% CI t value (sig) F (df1, df2) Level 2 variance Level 3 variance
School grade 131 159 F (2, 156)=5.054** 0.003 0.015
Secondary 72 89 0.281 (0.257,0.321) 17.849%%**
Undergraduate 50 59 0.353 (0.330, 0.408) 18.705%**
Others 10 11 0.331 (0.262, 0.426) 8.3 14
Region 131 159 F (4,154)=2.668* 0.003 0.015
East Asia 66 74 0.282 (0.257,0.323) 17.476%**
West Asia 30 37 0.335 (0.296, 0.399) 13.355%**
South Asia 10 10 0.327 (0.248, 0.433) 7.257%%*
Europe 20 27 0.377 (0.335, 0.457) 12.839%**
Others 5 11 0.322 (0.212, 0.456) 5.422%%%
Measure of PIU 131 159 F (3, 155)=2.382 0.003 0.016
IAT 64 74 0.330 (0.308, 0.378) 19.380%**
CIAS 14 15 0.230 (0.162, 0.307) 6.414%%*
YDQ 12 13 0.315 (0.247, 0.406) 8.109%#*
Others 41 57 0.314 (0.283, 0.367) 15.235%**
Measure of depres- 131 159 F (7,151)=1.075 0.003 0.016
sive symptoms
BDI 27 35 0.316 (0.272, 0.382) 11.739%**
CDI 5 6 0.246 (0.135, 0.367) 4.271%%*
CES-D 28 28 0.342 (0.303, 0.409) 13.270%**
DASS-21 16 18 0.335 (0.277, 0.420) 9.622%**
SCL-90 6 6 0.333 (0.226, 0.467) 5.677%**
SDS 5 6 0.264 (0.150, 0.391) 4.442%**
PHQ 9 9 0.359 (0.281, 0.471) 7.841%%*
Others 35 51 0.283 (0.246, 0.337) 12.719%**
Publication year 131 159 0.007 (0.001, 0.012) 2.341% F(1,157)=5.482* 0.003 0.016
Female 123 150 -0.017 (-0.167,0.133) —0.230 F (1, 148)=0.053 0.003 0.017

IAT Internet Addiction Test; CIAS Chen Internet Addiction Scale; YDQ Young’s Diagnostic Questionnaire; BDI Beck Depression Inventory;
CDI Children’s Depression Inventory; CES-D Centre for Epidemiologic Studies Depression Scale; DASS-21 Depression Anxiety Stress Scale;
SCL-90 Symptom Checklist-90; SDS Self-Rating Depression scale; PHQ Patient Health Questionnaire

#p<0.05; **p <0.01; ***p <0.001
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“PIU-depressive symptoms” association became stronger
over time. No moderating effects were found for other coded
moderator variables (measure of PIU, measure of depressive
symptoms, and gender).

Anxiety

Table 4 showed the moderator analysis results for anxiety, and
only measure of PIU appeared to be a moderator for the het-
erogeneity of the effect sizes (F3 g7,=2.904, p=0.039). More
precisely, the association between PIU and anxiety was the
strongest when PIU was assessed with YDQ (r=0.377). Other
moderators (school grade, region, measure of anxiety, publication
year, gender) appeared not to have accounted for any statistically
significant amount of between-study effect-size heterogeneity.

Loneliness

The results of the moderator analyses of the connection
between PIU and loneliness were shown in Table 5. Two

study features turned out to be statistical moderators for
the effect size heterogeneity across the studies that exam-
ined the relationship between PIU and loneliness: region
(F4, 64y=2.807, p=0.033) and gender (F(; ¢4,=5.1380,
p=0.026). The averaged effect size (r=0.174) from the
studies involving samples in West Asia, and that (r=0.409)
from studies involving samples in South Asia were the
smallest and the largest respectively, with the effect sizes
conducted in other regions being somewhere in-between.
For gender (operationalized as the proportion of females in
a study sample) as a moderator, the studies with larger pro-
portions of females showed weaker association between PIU
and loneliness, and this observation is to be discussed later.
Other coded moderator variables (school grade, measure
of PIU, publication year) showed no statistical moderation
effects.

Subjective Well-Being

The results of the moderator analyses for subjective well-
being were presented in Table 6, and only publication year

Table 4 Results for the moderator analysis of the relation between problematic internet use and anxiety

t value (sig) F (dfl, df2)

Level 2 variance Level 3 variance

Moderator variables No. Studies No.ES Meanr 95% CI
School grade 67 91
Secondary 41 56 0.276 (0.241, 0.324)
Undergraduate 23 32 0.272  (0.226, 0.332)
Others 3 3 0.344  (0.194, 0.525)
Region 67 91
East Asia 27 41 0.259 (0.215,0.314)
West Asia 15 22 0.304 (0.247,0.381)
South Asia 6 6 0.250 (0.137,0.372)
Europe 15 18 0.283 (0.219, 0.362)
Others 4 4 0.316 (0.192, 0.462)
Measure of PIU 67 91
IAT 31 36 0.282 (0.244, 0.337)
CIAS 10 19 0.205 (0.136, 0.280)
YDQ 6 8 0.377 (0.287,0.504)
Others 20 28 0.282 (0.235, 0.346)
Measure of anxiety 66 90
BAI 6 6 0.261 (0.166, 0.368)
DASS-21 15 17 0.319 (0.260, 0.401)
LSAS 5 8 0.300 (0.206, 0.415)
SCL-90 6 10 0.305 (0.207, 0.424)
SAS 5 5 0.200 (0.081, 0.326)
Others 32 44 0.266 (0.227,0.320)
Publication year 67 91 0.001 (-0.007, 0.009)
Female 66 90 -0.112  (-0.287, 0.063)

F(2,88)=0.432 0.001 0.016
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IAT Internet Addiction Test; CIAS Chen Internet Addiction Scale; YDQ Young’s Diagnostic Questionnaire; BAI Beck Anxiety Inventory; DASS-
21 Depression Anxiety Stress Scale; LSAS Liebowitz Social Anxiety Scale; SCL-90 Symptom Checklist-90; SAS Self-Rating Anxiety Scale

#p<0.05; **p <0.01; ***p <0.001
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Table 5 Results for the moderator analysis of the relation between problematic internet use and loneliness

t value (sig) F (dfl, df2) Level 2 variance Level 3 variance

Moderator variables No. Studies No. ES Meanr 95% CI
School grade 56 69
Secondary 24 25 0.234 (0.176, 0.300)
Undergraduate 28 40 0.262 (0.211,0.325)
Others 4 4 0.304 (0.165, 0.463)
Region 56 69
East Asia 14 14 0.290 (0.224, 0.373)
West Asia 15 19 0.174 (0.102, 0.250)
South Asia 4 4 0.409 (0.274, 0.594)
Europe 13 16 0.243 (0.171, 0.325)
Others 10 16 0.273  (0.190, 0.370)
Measure of PIU 56 69
IAT 21 22 0.268 (0.209, 0.342)
0OCS 5 5 0.204 (0.065, 0.349)
Others 30 42 0.250 (0.200, 0.309)
Publication year 56 69 0.001 (- 0.007,0.010)
Female 53 66 —0.375 (—0.740, -0.048)

F(2,66)=0.548 0.004 0.017
7.701%**
9.383%*%
4.219%**

F (4,64)=2.807* 0.004 0.015
7.989%**
4.748%**
5.415%%%
6.415%%%
6.228%%%

F(2,66)=0.399 0.004 0.017
8.278%*%
2.912%*
9.337%%*
0.258

—2.276

F(1,67)=0.067 0.004
F (1, 64)=5.180% 0.004

0.017
0.015

IAT Internet Addiction Test; OCS Online Cognition Scale

#p <0.05; *p <0.01; *+%p < 0.001

Table 6 Results for the moderator analysis of the relation between problematic internet use and subjective well-being

Moderator vari-
ables

No. studies No.ES Meanr 95% CI

t value (sig) F (dfl, df2) Level 2 variance Level 3 variance

School grade 29 38
Secondary 16 21 —-0.204 (—0.279, —0.134)
Undergraduate 11 15 —-0.233 (-0.327,-0.147)
Others 2 2 —0.177 (-=0.411, 0.053)
Region 29 38
East Asia 10 12 —0.176 (—=0.274, —0.081)
West Asia 11 15 -0.217 (-=0.311, —0.130)
Europe 3 3 —0.280 (—0.480, —0.096)
Others 5 8 —0.235 (-0.362, —0.116)
Measure of PIU 29 38
IAT 10 13 -0.266 (—0.364, —0.182)
OCS 3 5 —0.101 (—0.246, 0.044)
Others 16 20 -0.207 (—0.280, —0.139)
Publication year 29 38 —0.020 (-0.033, —0.007)
Female 27 36 —0.081 (—0.367,0.205)

F(2,35)=0.201 0.026 0.000
—5.785%**
—5.357%**
—1.568
F (3,34)=0.462 0.025 0.001
—3.751%**
—4.953%*%
—3.048%*
—3.936%**
F(2,35)=2.116 0.023 0.000
— 6.074 %%
—1.409
— 6.033 %%
—3.218%  F (1, 0.019 0.000
36)=10.355%*
-0.576 F(1,34)=0.332 0.026 0.000

IAT Internet Addiction Test; OCS Online Cognition Scale
*p <0.05; **p <0.01; ***p <0.001

was found to be a significant moderator (F; 3¢, =10.355,
p=0.003). The correlation between PIU and subjective well-
being became smaller over time. No moderating effects were
found for other coded moderator variables (school grade,
region, measure of PIU, gender).

@ Springer

Other Mental Health Outcomes

As shown in Table 7, region (F 4 150,=4.321, p=0.002) and
publication year (F(; 53,=5.385, p=0.022) showed statis-
tically significant moderating effects on the heterogeneity
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Table 7 Results for the moderator analysis of the relation between problematic internet use and other mental health outcomes

t value (sig)

F (df1, df2) Level 2 variance Level 3 variance

Moderator variables No. Studies No.ES Meanr 95% CI
School grade 76 155
Secondary 40 89 0.275 (0.235,0.329)
Undergraduate 30 58 0.303 (0.256, 0.370)
Others 6 8 0.316 (0.197, 0.458)
Region 76 155
East Asia 28 71 0.217 (0.170, 0.272)
West Asia 21 40 0.344 (0.297,0.422)
South Asia 9 9 0.352 (0.268, 0.468)
Europe 9 17 0.356 (0.276, 0.468)
Others 9 18 0.270 (0.191, 0.362)
Measure of PIU 76 155
1IAT 34 57 0.293 (0.251, 0.353)
YDQ 3 8 0.449 (0.309, 0.658)
CIAS 11 22 0.227 (0.145,0.316)
OCS 3 6 0.404 (0.255, 0.602)
Others 25 62 0.277 (0.226, 0.342)
Publication year 76 155 0.009 (0.001, 0.017)
Female 70 149 —0.007 (-0.221,0.207)

—-0.063

F(2,152)=0.466  0.003 0.021
11.832%#*
10.898*
4.95]%#%

F (4, 150)=4.321%*
8.620%*
11.343 %%
7,097
7.670%%x

6.387%%*

0.003 0.017

F (4,150)=2.315 0.003 0.019
11.755%**
5.470%%*
5.330%%*
4.875%**
9.698%**
2.321% 0.003

0.003

0.019
0.018

F (1, 153)=5.385%
F (1, 147)=0.004

IAT Internet Addiction Test; YDQ Young’s Diagnostic Questionnaire; CIAS Chen Internet Addiction Scale; OCS Online Cognition Scale

#p <0.05; *p <0.01; **¥p <0.001

of the effect sizes from the studies that examined the rela-
tionship between PIU and other mental health outcomes.
More specifically, larger effect sizes were found in the stud-
ies involving samples from Europe (r=0.356), South Asia
(r=0.352), and West Asia (r=0.344) than in the studies
involving samples from East Asia (r=0.217) and “Others”
(r=0.270). The moderating effect of publication year indi-
cated that the relationship between PIU and other mental
health outcomes was stronger in more recent studies. Other
coded study features (school grade, measure of PIU, gender)
did not show statistical effect on the heterogeneity of the
effect sizes across the studies.

Publication Bias

As can be seen in Figs. 2, 3, 4, 5 and 6, the funnel plots of
the five mental health outcomes (i.e., depressive symptoms,
anxiety, loneliness, subjective well-being, other mental
health outcomes) were basically symmetrically distributed,
suggesting little evidence for publication bias. Furthermore,
as suggested by Fernandez-Castilla et al. (2021) for trim-
and-fill method, the optimal values for indicating publica-
tion bias would vary based on the magnitude of effect sizes
(r=0.213 to 0.313 in this review) and the number of effect
sizes (38 to 159 in this review) included in an analysis.
Under our data conditions, for “depressive symptoms” and
“other mental health outcomes”, the publication bias would

be suggested if L(J)r is greater than 3. For “anxiety”, “lone-
liness”, and “subjective well-being”, the publication bias
would be suggested if L(J)r is greater than 2. Our results of
the trim-and-fill method for depressive symptoms (Lar =0),
anxiety (L = 0), loneliness (L, = 0), subjective well-being
(Lar = (0.347) and other mental health outcomes (L(J)r =0)
indicated a lack of evidence for publication bias.

Discussion

Despite a growing body of research suggesting that prob-
lematic internet use is associated with various mental health
problems, there has been a lack of understanding about the
similarities and differences between problematic internet
use and different mental health indicators. Therefore, this
study conducted five meta-analyses to estimate the overall
associations between problematic internet use and each of
five mental health outcomes for students of different grades;
and it also sought to examine whether certain study char-
acteristics could have contributed to the heterogeneity of
the findings across previous individual studies. The results
indicated that higher levels of problematic internet use were
related to higher levels of depressive symptoms, anxiety,
loneliness, and other negative mental health outcomes, but
to lower levels of subjective well-being. The strength of such
relationships between problematic internet use and mental
health outcomes were moderated by school grade, region,
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Fig.2 Funnel plot for the association between problematic internet
use and depressive symptoms
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Fig.3 Funnel plot for the association between problematic internet
use and anxiety
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Fig.4 Funnel plot for the association between problematic internet
use and loneliness

measure of problematic internet use, publication year, and
gender.

Overall Associations Between PProblematic Internet
Use and Mental Health Outcomes

The results of three-level meta-analysis showed moder-
ate positive correlations between problematic internet use

@ Springer

Fig.5 Funnel plot for the association between problematic internet
use and subjective well-being
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Fig.6 Funnel plot for the association between problematic internet
use and other mental health outcomes

and depressive symptoms (r=0.313), anxiety (r=0.277),
loneliness (r=0.252), other mental health outcomes
(r=0.289) and a moderate negative relation with subjec-
tive well-being (r=— 0.213). In other words, despite the
considerable variations in the findings across the many
studies included in this meta-analysis, overall, individu-
als who reported higher levels of problematic internet
use were more likely to have reported higher levels of
negative mental health problems, and to have reported
lower levels of subjective well-being, a positive indicator
of mental health. These findings were generally consist-
ent with previous studies in this area and provided evi-
dence for the internet use displacement hypothesis (e.g.,
Cikrikci, 2016; Lei et al., 2020; Lozano-Blasco & Cor-
tes-Pascual, 2020; Tokunaga, 2017). At the same time,
some studies pointed out that the negative mental health
problems might be potential risk factors for problematic
internet use (Cikrikci, 2019; Liang et al., 2016; Lu et al.,
2017). Individuals suffering from mental health issues
are more inclined to use the internet to alleviate their
negative emotions. The psychological dependence on the
Internet and maladaptive cognition of the virtual world
led them to spend more time on the internet. Additionally,
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similar to the findings in some previous studies (Carli
et al., 2013; Cheung et al., 2018; Erceg et al., 2018; Li
et al., 2019), the association between problematic internet
use and depressive symptoms appeared to be relatively
strong and robust. This result has important implications
for future practice.

Potential Implications of Moderators
School Grade

Regarding school grade, our results suggested that, in
the reported association between problematic internet
use and depressive symptoms, there was significant dif-
ference between the studies involving secondary school
students and those involving undergraduates, but no sig-
nificant differences were found for other mental health
outcomes (anxiety, loneliness, subjective well-being, and
other mental health outcomes). It could be likely that,
compared with secondary school students, college stu-
dents could be more likely to experience the symptom of
problematic internet use because they have abundant time
to surf the Internet without the supervision of parents
and teachers, which might be prone to trigger depressive
symptoms (Tian et al., 2017). Furthermore, in addition to
facing the same academic pressure as secondary school
students, college students are exposed to more stressors,
such as interpersonal pressure, parental expectations, and
work pressure, which could contribute to higher levels
of problematic internet use and mental health problems
(Buizza et al., 2022).

Region

The study feature region turned out to be a statistical
moderator for the observed heterogeneity in the cor-
relations of problematic internet use with depressive
symptoms, loneliness, and other mental health outcomes
across the studies. More specifically, these associations
were stronger in the studies conducted in South Asia and
Europe than those conducted in other regions coded in
this meta-analysis (Europe, West Asia, and East Asia).
There could be two relevant factors in play for this find-
ing. On one hand, there was some indication that the prev-
alence rate of problematic internet use was higher in some
South Asia nations (e.g., Nepal and India; Balhara et al.,
2019) than in some other countries. On the other hand,
some policy and prevention approaches for problematic
internet use prevention adopted in some other areas (e.g.,
China, Japan, South Korea, Germany, Australia, USA,
UK; King et al., 2018) could also have made some differ-
ence for the association between problematic internet use

and mental health outcomes. Nevertheless, this finding
is not in line with some previous studies reporting that
the prevalence of problematic internet use was relatively
low in European countries (Balhara et al., 2019; Cheng
& Li, 2014). This issue should receive more attention in
future studies.

Measure of Problematic Internet Use

No statistically significant amount of the effect-size het-
erogeneity across the studies was explained by the differ-
ent measuring instruments for problematic internet use
used in the primary studies for four mental health outcomes
(depressive symptoms, anxiety, loneliness, subjective well-
being, and other mental health outcomes), indicating that
this connection between problematic internet use and these
mental health outcomes was robust with regard to different
problematic internet use measures. However, the measure
of problematic internet use could affect the relationship
between problematic internet use and anxiety, with this
association being the strongest when problematic internet
use was assessed with YDQ. Compared with IAT and OCS,
YDQ was less used to measure problematic internet use in
the studies included in the meta-analysis. Due to the limited
number of effect sizes, this result should be interpreted with
caution.

Measure of Mental Health

In addition to the findings related to problematic internet
use measures described above, the findings also indicated
that different measures for depressive symptoms and anxiety
used in different primary studies played no “moderating”
role in the relationships between problematic internet use
and depressive symptoms; nor did the play a role between
problematic internet use and anxiety. Although there were
differences in measures for depressive symptoms and anxi-
ety, these tools had good internal consistency reliability to
accurately evaluate the degree of depressive symptoms and
anxiety of participants. This lack of “moderating” effect of
mental health measures provides support for the robustness
of the problematic internet use’s respective relationships
with depressive symptoms and anxiety.

Publication Year

The time when different primary studies were published
showed no moderating effect on problematic internet use’s
respective relationships with two mental health outcomes
examined in this synthesis (anxiety and loneliness), indi-
cating that these associations were robust regarding when
the studies were conducted. However, the strength of the
association between problematic internet use and depressive
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symptoms, and the association between problematic inter-
net use and other mental health outcomes (e.g., aggression,
hostility, suicide, etc.), was stronger in more recent studies.
In line with the stronger relationship of problematic internet
use with negative mental health indicators in more recent
studies described above, the association between problem-
atic internet use and the positive mental health indicator, i.e.,
subjective well-being, was weaker in more recent studies.
A possible explanation for this might be that, as mentioned
earlier, the prevalence of problematic internet use has sig-
nificantly increased in recent years, and the internet is often
used to cope with life stress or difficulties, which makes
internet users more likely to escape from reality and suffer
from mental health problems. Additionally, the coronavirus
2019 (COVID-19) has a significant impact on life style and
the mental health of students (Aranda & Rodriguez-Cuevas,
2021; Cui et al., 2022), which might also contribute to this
trend.

Gender

The moderator analysis results revealed that the relation-
ship between problematic internet use and loneliness was
weaker in samples with a higher percentages of females;
in other words, the strength of this association tended to
be stronger for males than for females. One possible rea-
son for this finding could be related to gender difference in
internet usage: more females tended to use the internet for
social communication, leading to lower level of loneliness
feeling; whereas more males tended to spend more time on
online gaming, or even as escape from the real life, fur-
ther increasing their loneliness (Dufour et al., 2016). With
regard to the relationships of problematic internet use with
the other four mental health outcomes (depressive symp-
toms, anxiety, subjective well-being, and other mental health
outcomes), gender was not shown to have any “moderating”
role in those relationships, which was consistent with some
previous research findings (e.g., Huang, 2010; Tokunaga,
2017). Some studies, however, reported that gender played
arole in problematic internet use’s respective relationships
with depressive symptoms and subjective well-being (Lei
et al., 2020; Lozano-Blasco & Cortes-Pascual, 2020), sug-
gesting that more research may be warranted with regard to
this issue.

Limitations and Future Directions

The present study has some limitations. First, almost all the
studies included in this meta-analysis had cross-sectional
design, which limited the possibility of making inferences
about possible causal relationship between problematic
internet use and mental health outcomes. Future stud-
ies would benefit from longitudinal design to examine
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problematic internet use and mental health outcomes for
shedding light on the nature of relationships between prob-
lematic internet use and a range of mental health indicators.

Second, the current meta-analysis examined the direct
connection between problematic internet use and mental
health outcomes, but could not address the issues of any pos-
sible mediating or moderating mechanisms of this associa-
tion (e.g., social support, self-control, and personality), due
to the very limited number of primary studies that consid-
ered mediating/moderating mechanisms (Floros et al., 2014;
He et al., 2014; Song & Park, 2019) for such associations.
Future studies in this area may need to consider potential
mediating/moderating mechanisms for better understand-
ing of the link between problematic internet use and mental
health outcomes.

Third, with regard to problematic internet use and mental
health outcomes, the majority of the studies included in this
meta-analysis involved samples of secondary school students
or college students, and too few studies had samples of ele-
mentary school students. However, with the substantial infil-
tration of internet in the society, internet users are becoming
younger, and even very young students have ready access
to the internet. As a result, it is becoming more likely that
very young students may develop problematic internet use
(Wang & Cheng, 2019). Consequently, in future research,
it is important that samples of elementary school students
should be included, with the hope that problematic internet
use problem could be prevented at earlier age.

Finally, this study generally examined the associations
between problematic internet use and different mental health
problems (i.e., depressive symptoms, anxiety, loneliness,
subjective well-being, and other mental health outcomes).
However, due to the small number of primary studies, some
mental health indicators (e.g., suicide, aggression, and hos-
tility) were aggregated into “other mental health outcomes”,
and the present study is unable to investigate the relationship
between problematic internet use and each of these specific
mental health outcomes. Future research is needed to involve
these more specific mental health problems.

Conclusion

Several studies have focused on the relationship between
problematic internet use and mental health; however, there
has been little discussion about various mental health issues.
The current meta-analysis quantitatively synthesized the
empirical studies on the relationships between problematic
internet use and different mental health outcomes for stu-
dents. The findings from this synthesis showed that prob-
lematic internet use was positively related to depressive
symptoms, anxiety, loneliness, and other mental health out-
comes, while negatively related to subjective well-being. In
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addition, the association between problematic internet use
and depressive symptoms appeared to be relatively robust.
Furthermore, several study features (i.e., school grade,
region, measure of problematic internet use, publication
year, and gender) were shown to account for the variations
in the relationships between problematic internet use and
mental health outcomes across the individual studies. More
specifically, the results showed that (1) undergraduates
with high levels of problematic internet use reported more
depressive symptoms than secondary school students; (2)
the strength of the associations between problematic internet
use and depressive symptoms, loneliness, and other mental
health outcomes were stronger in the studies conducted in
South Asia and Europe; (3) the links of problematic inter-
net use with depressive symptoms, subjective well-being,
and other mental health outcomes were stronger in more
recent studies; and (4) males with higher levels of problem-
atic internet use reported more loneliness than females. This
study’s findings shed light on more nuanced relationships
between problematic internet use and different aspects of
mental health, which contributes to our better understand-
ing about how problematic internet use and different mental
health outcomes were related. Such understanding could
have useful implications in helping researchers design
intervention mechanisms for problematic internet use for
improving the mental health of adolescents. Researchers are
encouraged to explore the causal relationships between prob-
lematic internet use and mental health outcomes by using
longitudinal designs.
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