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Internet addiction (IA) is prevalent and associated with negative measures of health functioning, with males
appearing more vulnerable than females. However, little is known about gender-related differences in the effect
sizes of IA globally. This multinational meta-analysis addresses this gap in knowledge by providing estimates of
effect sizes of gender-related differences in IA tendencies across jurisdictions and how they relate to global
national indexes including gross domestic product (GDP) per capita, internet penetration, gender-related gaps in
economies, internet penetration, alcohol consumption, smoking prevalence, life satisfaction and suicide rates.
One-hundred-and-one studies consisting of 115 independent samples involving 204,352 participants from 34
countries/regions were identified. The average effect size of gender-related differences in IA in a random-effects
model was small at g = 0.145. The highest gender-related effect sizes were in Asia with g = 0.208, and the
lowest were in the North America with g = —0.049, Africa with g = 0.092 and Europe with g = 0.114. Meta-
regression revealed that smaller effect sizes were observed in nations with greater GDP per capita and higher
internet penetration. As operationalized, both the internet availability and social norms hypotheses were sup-
ported by effect sizes being positively related to gender-related differences in economic measures, internet pe-
netration, smoking prevalence and alcohol consumption. The Psychological Well-being hypothesis was largely
not supported, since the effect sizes were unrelated to gender-related differences in life satisfaction and nega-
tively related to gender-related differences in suicide rates. Findings suggest economic factors, internet avail-
ability, social norms and some addiction-related health factors may relate importantly to gender-related dif-
ferences in IA tendencies across countries.

1. Introduction edition of the International Classification of Diseases (ICD-11) (King
et al., 2018; Potenza, 2018; Rumpf et al., 2018).
IA is a clinically relevant phenomenon that may affect both women

and men (Anderson, Steen, & Stavropoulos, 2017; Liang, Zhou, Yuan,

1.1. Internet addiction

Internet addiction (IA) is characterized by excessive or poorly-con-
trolled preoccupations, urges or behaviors regarding internet use that
lead to impairment or distress (Shaw & Black, 2008). IA is associated
with suicidality even after adjusting for potential confounding variables
including depression (Cheng et al., 2018). Such information dovetails
with ongoing efforts of the WHO to promote public health and prevent
internet-use-related harms and disorders, including with respect to the
inclusion of hazardous gaming and gaming disorder in the eleventh

Shao, & Bian, 2016). The global prevalence of IA was estimated to be
6.0% (95% CI: 5.1-6.9) according to a meta-analysis from 31 countries
spanning multiple global regions (Cheng et al., 2014). Despite multiple
publications suggesting that males have higher prevalence estimates of
IA (Mei, Yau, Chai, Guo, & Potenza, 2016; Tsitsika et al., 2014), rela-
tively little is known regarding gender-related differences at a global
level and gender-specific relationships with other measures across na-
tions.
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1.2. Gender-related differences in internet addiction

Gender-related differences exist in most addictive behaviors. Studies
of substance-use disorders indicate important gender-related differ-
ences in epidemiology, social factors and characteristics, biological
responses, progressions to dependence, medical consequences, co-oc-
curring psychiatric disorders, and barriers to treatment entry, retention,
and completion (Tuchman, 2010). Men are more likely than women to
use almost all types of illicit drugs (SAMHSA, 2014). Results from dif-
ferent fields of addiction also show an apparent gender-related disparity
with females being less prone to exhibiting most addiction behaviors
(Minutillo et al., 2016). This tendency also exists in many behavioral
addictions, with many studies suggesting, for example, higher pre-
valence of IA among males than females (Mei et al., 2016; Tsitsika et al.,
2014). A recent review of 7 studies across different cultural groups
revealed that most findings converged with males at higher apparent
risk for IA, with the difference in gender-related prevalence estimates of
IA widening over time (Anderson et al., 2017). This pattern may reflect
male tendencies to use applications with potentially high IA risk (e.g.,
online games or cybersexual activities) (Lin, Ko, & Wu, 2011). Males
also score lower than females on IA-related protective factors (e.g.,
effortful control) and higher on potential risk factors (e.g., maladaptive
cognitions) (Li, Zhang, Li, Zhen, & Wang, 2010). Furthermore, female
adolescents often receive more family supervision than males, which
may help prevent them from spending too much time on the internet
(Yu et al., 2013).

Although many studies indicate that males usually have higher le-
vels of IA than females, there exist some contrary data. In a cross-cul-
tural comparison study of IA, males had higher IA prevalence estimates
than females (male 15.7% versus female 5.8%) in Chinese samples, and
females had higher IA prevalence estimates than males (male 7.3% vs.
female 9.7%) in US. samples (Sun et al., 2012). In another study of
Turkish high-school students, females had significantly higher IA scores
than males (Aylaz, Giines, Giinaydin, Kocaer, & Pehlivan, 2015). Fur-
thermore, a recent fMRI study revealed females may have different
vulnerabilities to internet gaming disorder than males (Wang et al.,
2019). Males and females also show different developmental trajectory
courses of IA as boys although reported higher IA scores than girls at
initial assessment, they had more rapidly declining rates of change over
time than girls (Li, Hou, Yang, Jian, & Wang, 2019). The discrepancy
between findings concerning associations between IA and gender was
found within and across nations. Some inconsistencies may possibly be
explained by uninvestigated cultural differences (Kuss, Griffiths, Karila,
& Billieux, 2014). Whereas some studies suggest gender-related differ-
ences may vary across countries, little is known about what specific
factors may underlie variations in global gender-related differences in
IA tendencies. Examination of this question may help illuminate me-
chanisms underlying this important phenomenon from a global per-
spective.

1.3. Three potential hypotheses

Internet Availability hypothesis Availability has long been considered
an important determinant of addictive behaviors (Mann, 2005). The
male predominance in IA prevalence in some countries may relate in
part to gender-related differences in internet availability. As reported
by the International Telecommunication Union (2016), internet pene-
tration rates are higher for men than for women in virtually all regions
of the world. The global internet user gender gap grew from 11% in
2013 to 12% in 2016. The regional gender gap is largest in Africa, at
23%, and smallest in the Americas at 2% (International
Telecommunication Union, 2016). The percentage of women using the
internet lags behind the percentage of men using the internet in de-
veloping countries across all age groups (Antonio et al., 2014). Typi-
cally gender-related divides in internet use are larger among new in-
formation and communication technologies (ICTs) with low
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penetration, decreasing gradually as penetration increases (Hafkin and
Huyer, 2007). According to Weingarten (2013), two of the most critical
factors that may influence whether a woman gets connected to the in-
ternet are availability and affordability; therefore, we propose the in-
ternet availability hypothesis, which proposes that in countries where it
is relatively easier and affordable for individuals to access the internet,
there will be greater IA tendencies, and these tendencies will track in a
gender-sensitive fashion. To test this notion, we hypothesized that
gender-related inequalities in economic participation & opportunity
and gender-related gaps in internet penetration would be associated
with effect sizes of the gender-related differences in IA tendencies.

Social Norms hypothesis Addictions represent both cultural and bio-
logical phenomena (Becker, McClellan, & Reed, 2016). Gender-related
norms and values may influence men's and women's exposure to en-
vironmental risks in different ways, including through the types of
behavior they adopt (WHO Regional Office for Europe, 2010). In the
case of substance-use disorders, women may be more likely than men to
become addicted when drugs are freely available, and social/legal
constraints typically have a greater effect on women than on men
(Becker et al., 2016). The use of substances for recreation and pleasure
has generally been more acceptable for men than for women, and
women may be more likely to be prescribed medications for their
problems (Kandall, 1999). Some have argued that the greater con-
straints on women's drug-taking in many societies have had a protective
effect against the development of addiction in women (Becker et al.,
2016). Sociocultural customs may also be a factor that restricts women
from accessing and using the internet (Hafkin et al., 2007). To examine
the potential effect of social norms on gender-related differences in IA,
we proposed a social norms hypothesis positing that in a country where
its culture may preferentially favor males to engage in behaviors with
addictive potential (e.g., alcohol consumption and smoking), there
would be higher tendencies of IA in males than females.

Psychological Well-being hypothesis IA symptoms are usually asso-
ciated with measures of poor psychological well-being (e.g., decreased
life satisfaction (Wang et al., 2013), low self-esteem (Wang et al.,
2013), subjective unhappiness (Akin, 2012) and depression (Ha and
Hwang, 2014; Wang et al., 2013). Teenagers who reported 5 h or more
of daily video games/internet use were more likely to exhibit sadness,
suicidal ideation, and suicide planning (Erick, Juan, Anil, Manzoor, &
Dale, 2011). Higher prevalence estimates of IA have been found in
nations with lower life satisfaction indexes (Cheng and Li, 2014). Given
that gender-related differences in life satisfaction vary among countries
(for example, females have higher life satisfaction than do males in
some regions (e.g., North America and Southeast Asia), but the reverse
is true in other regions (e.g., Central and Eastern Europe) according to
the World Happiness Report (Fortin, Helliwell, & Wang, 2015)), they
may relate to gender-related differences in IA tendencies. It was also
proposed that males’ overindulgence in use of the internet may reflect
desires to escape into cyberspace as a self-soothing behavior or self-
medication in reaction to internalized depressed mood (Jang & Ji,
2012). Based on the above findings, we proposed a psychological well-
being hypothesis positing that gender-related gaps in life satisfaction
would negatively correlate with gender-related differences in IA ten-
dencies across countries, while gender-related gaps in suicide rate
would be positively correlated.

1.4. The current study

As understanding the biological, psychological and social processes
underlying addictive behaviors is an important basis for improving
prevention and treatment strategies (Potenza, Higuchi, & Brand, 2018),
it is worthwhile to examine whether gender-related differences in IA
exist across different countries and how these may be associated with
gender-related differences in other theoretically linked domains in-
cluding economic development, internet access, cultural norms and
measures of well-being. Given seeming inconsistencies in gender-
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related differences in IA within and across the countries, a meta-ana-
lysis is possible and needed to address the following key questions:

(i) To what extent are males likely to exhibit IA in different jurisdic-
tions globally?

(ii) What national factors may help to explain the observed hetero-
geneous gender-related effect sizes in IA across nations? Among the
internet availability, social norms, and psychological well-being
hypotheses, which ones will be supported?

2. Methods
2.1. Literature search

We searched the ScienceDirect, Springer, Wiley, MEDLINE,
ProQuest, and Web of Science databases (year: 2010-2019) of peer-
reviewed journals for the following terms: (“Internet addiction” OR
“Problematic internet use” OR “Pathological internet use” OR “Net
addict” OR “Cyber addict” OR “Online addiction” OR “Internet
overuse” OR “Compulsive internet use” OR “Excessive internet use” OR
“Internet dependence”) AND (“Gender”). We entered these terms in the
keywords, title and abstract sections. The literature search was com-
pleted in February 2019 (including online-first publications). The year
2010 was chosen as an initial time for articles given that the internet
and how people use it have changed over time, and we believe that a
focus on the most recent 10 years is most informative for understanding
more current patterns of IA. Also, in order to detect other studies, the
references of recent studies and reviews on this topic were considered.

2.2. Selection of studies

Our search resulted in 2622 records for screening to identify eligible
studies. The articles in our meta-analysis were included based on the
following criteria: a) studies reporting original empirical findings; b)
the sample was recruited from community populations (rather than
clinical samples) of both males and females; c) the study reported data
that allow for calculating the effect sizes of gender-related differences
in TA (Hedges’ g); d) the IA measurement assessed generalized IA rather
than specific subtype of IA (e.g., internet gaming disorder or smart-
phone addiction); and, e) the manuscript was written in English.
Exclusion criteria: a) data were collected from more than one country
and could not be separated by country; and, b) the manuscript reported
the same sample pool used in previously included studies.

If there were more than one wave of data, then the latest data were
chosen for coding. Studies that only reported the prevalence of IA were
identified and the authors were emailed to request the means and
standard deviations of IA for males and females (we emailed 71 au-
thors, and 17 provided the effect-size data). In the end, 101 studies with
115 independent samples met the criteria for the meta-analysis (see
Fig. 1).

2.3. Coding

Studies that met the inclusion criteria were coded for: study iden-
tification data (author, year of publication, title), year of data collec-
tion, effect-size data (sample sizes, IA means, standard deviations of
gender groups; if standard deviations were not reported, then t-value or
p-value were coded), IA measurement, sample age characteristics
(mean, standard deviation, range, and age group), and country of the
sample. Three coders (XH, CJ, YY) independently scored all coding
dimensions. All coders had adequate research experience in meta-ana-
lysis, and were well trained in coding IA measurements and effect-size
data. The inter-rater consistency was 0.96.
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2.4. Data quality evaluation

For the purpose of weighting the effect size by study quality, we
developed a Data Quality Index (DQI) through the following two
measures: a) Sample representativeness, in which each included study
would have initial score of 1, and if the sample came from a national
distribution, with probability sampling, or with age diversity it would
get 1 more point added to the score for each feature. Thus, scores
ranged from 1 to 4. b) Sample size, in which the larger sample size
would get higher scores, were determined logarithmically (score = lg
(N)). The score of sample size was 2.00-4.52 in the current study. The
DQI total score = sample representativeness score + sample size score.

2.5. National indexes

Gross domestic product (GDP) per capita GDP per capita (in U.S.
dollars) of each country was downloaded from the website of the
International Monetary Fund.! The dataset included 225 countries from
year 2000-2022 (with predictions for future years). We used the nat-
ural log of the GDP per capita as an indicator of economic development
(Souza et al., 2015).

Internet penetration Internet penetration by country was retrieved
from the International Telecommunication Union (ITU) statistic.”> The
dataset included 229 countries'/regions’ percentages of individuals
using the internet from years 2000-2017.

Gender-related gaps in internet penetration A gender-dis-
aggregated internet penetration dataset was retrieved from the ITU
World Telecommunication/ICT Indicators database. The dataset used in
the current study was combined from two separate reported data, one
included the period of 2008-2010 with 67 economics® and another
included the period of 2014-2017 with 90 economics.” We calculated
gender-related odds ratios (ORs) as national indicators of gender gaps
in internet penetration. ORs > 1 reflected higher odds of internet access
for males as compared to females.

Gender-related gaps in economic measures We extracted the
Economic Participation and Opportunity subindex from annual reports
of The Global Gender Gap Report by the World Economic Forum.® The
subindex measures gender-related inequalities in labor force partici-
pation and income. The value ranged between O (imparity) and 1
(parity). To be consistent with the directionality of the other national
indexes, we reversed the data, so that the higher score corresponded
with higher gender-related inequality (male dominant) in economic
measures. We used the data from the reports in years 2010-2018, in-
cluding 145 countries.

Gender-related gaps in smoking prevalence The dataset of gender-
disaggregated smoking prevalence was retrieved from the World Health
Organization (WHO).® Smoking prevalence was defined as “the per-
centage of the population aged 15 years and over that currently uses
any tobacco product (smoked and/or smokeless tobacco) on a daily or
non-daily basis.“” Tobacco smoking included cigarettes, cigars, pipes or
any other smoked tobacco products. The dataset provided 130 coun-
tries’ gender-disaggregated smoking prevalence estimates in the years
2000, 2005, 2010, 2012 and 2015. We calculated the gender-related OR
as the national indicator of the gender-related gap in smoking pre-
valence estimates. ORs > 1 reflect males having higher odds of smoking
than females.

! http://www.imf.org/external/datamapper/NGDPDPC@WEO/OEMDC/
ADVEC/WEOWORLD

2 https://www.itu.int/en/ITU-D/Statistics/Documents/statistics/2018/
Individuals_Internet_2000-2017_Dec2018.xls.

3 http://www.itu.int/ITU-D/ict/statistics/gender/index.html.

*https://www.itu.int/en/ITU-D/Statistics/Pages/stat/default.aspx.

5 https://www.weforum.org/reports/the-global-gender-gap-report-2018.

8 http://apps.who.int/gho/data/view.sdg.3-a-data-ctry?lang = en.

7 http://apps.who.int/gho/data/node.wrapper.imr?x-id = 346.
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Fig. 1. Flow diagram for the included studies in meta-analysis.

Gender-related gaps in alcohol consumption The dataset of gender-
disaggregated alcohol consumption was retrieved from the WHO.® Al-
cohol consumption was defined as total amount (recorded 3 year
average + unrecorded) per capita (age 15+ ) consumption (in liters of
pure alcohol) over a calendar year.” Recorded alcohol consumption
refers to official statistics (production, import, export, and sales or
taxation data), while the unrecorded alcohol consumption refers to
alcohol that is not taxed and is outside the usual system of govern-
mental control. It included data from 194 countries in the period of
2008-2010. We calculated gender-related ratios by dividing male
consumption by female consumption, so that the ratios > 1 reflect
males consuming more alcohol than females at national levels.

Gender-related gaps in life satisfaction The Gallup World Poll is a
well-known source of cross-country data and research on self-reported
life satisfaction (Ortiz-Ospina & Roser, 2017). Since we cannot retrieve
gender-disaggregated data from the original source, the gender-related
gap in life satisfaction was extracted from Montgomery (2016), which
reported the gender-related gap data from the Gallup world poll in-
cluding 109 countries surveyed in years 2011-2014. In Montgomery
(2016), the gap was calculated as female scores minus males score with
anchoring vignettes adjustments; thus, positive value reflect female
being happier than males. To be consistent with directionality of the
other national indexes, the data were reversed so that positive numbers
reflect males reporting higher levels of life satisfaction than females.

8 http://apps.who.int/gho/data/node.main.A1036?lang = en.
° http://apps.who.int/gho/data/node.wrapper.imr?x-id = 465.
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Gender-related gaps in suicide rates The dataset of gender-dis-
aggregated suicide rate (per 100,000 population) was retrieved from
the WHO'’. The dataset provides gender-disaggregated age-standar-
dized suicide rates from 183 countries in years 2000, 2010, 2015 and
2016. We calculated gender-related ORs as national indicators of
gender-related gaps in suicide rates. ORs > 1 reflect males demon-
strating higher odds of suicide than females.

2.6. Data analysis

Since there were several zero values observed in one or both gender
groups in some countries among the information/indexes derived from
the national datasets, the computation of odds ratio would have yielded
computational errors. Most meta-analytical software (e.g., RevMan)
automatically check for problematic zero counts, and add a fixed value
(typically 0.5) to all cells of study results tables where the problems
occur (Higgins & Green, 2011 the OR which has such properties is
obtained when adding 0.5 to each cell of the table and it was shown
that this approach may have smaller finite sample bias and larger mean
square error (Parzen, Lipsitz, Ibrahim, & Klar, 2002). Thus, to avoid
computational error and decrease the finite sample bias in the current
study, the ORs and relative ratios of the national indexes were adjusted
by adding 0.5 to every cell.

The data of national indexes were matched with effect sizes by year.
If a study's survey year was reported, then we matched by the survey

10 http://apps.who.int/gho/data/node.main. MHSUICIDEASDR?lang = en.
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year; otherwise, we matched by publication year (among the 101 stu-
dies, 50 reported survey year). Since some of the national indexes da-
tasets did not have complete records in every year, the effect sizes were
matched to the closest year's data.

To control for variations in sample size among studies, we calcu-
lated Hedge's g coefficients for the effect size estimates. Effect sizes of
=>0.80 were considered large, =0.50 were considered moderate and
>0.20 were small effects (Cohen, 1988). Positive effect sizes indicated
that males had higher IA level than females, while negative effect sizes
indicated females had higher IA level than males. Effect sizes were
computed using random-effects models. We used the Q statistic to test
the heterogeneity of effect sizes and the I? to describe what proportion
of the observed variance would remain if we could eliminate the
sampling error (Borenstein, Higgins, Hedges, & Rothstein, 2017). In
order to explain the observed heterogeneity in effect size, we performed
subgroup analyses with categorical variables (e.g., region and popula-
tion) and meta-regression analyses with continuous variables (e.g.,
national indexes). To test the publication bias, we used funnel plots and
Egger regression test (Egger, Smith, Schneider, & Minder, 1997) to
assess for asymmetry. Confidence intervals (CIs) were used to interpret
the significance of mean effect sizes. In this paper, a 95% confidence
interval was calculated. If it excludes 0, the mean effect size is statis-
tically significant at a 0.05 level.

The analysis was computed with independent sample level
(k = 115) and country level (n = 34) separately. The average effect
size, subgroup analysis and meta-regression were based on the sample
level. We also provided visualized world distributions of effect sizes and
relationships of effect sizes and national indexes at the level of coun-
tries. At country level, both effect sizes and national indexes were
averaged by weighting the DQI. We used a logarithmic value since the
pattern was heavily tailed across countries.

All statistical analyzes were run using the “metafor” package (ver-
sion 2.0, Viechtbauer, 2010) for R software (version 3.4.2).

3. Results
3.1. Sample description

The dataset included 115 independent effect sizes of gender-related
differences in IA tendencies from 204,352 participants in 34 countries/
regions. The sample sizes ranged from 100 to 33,211. About half
(48.1%) of the participants were male. Characteristics, including
sample characteristics, measures and effect sizes, were recorded for
each sample (see Table 1 for descriptive statistics and Table 2 for de-
tails).

3.2. Effect sizes of gender difference in IA

The results show a high level of heterogeneity in the studies with
effect sizes ranging from —0.40 to 0.72. The Q statistic was significant
(Q(114) = 2863.01, p < 0.001) in our study, and I values (95.15%)
were over 75%, suggesting that the high levels of heterogeneity were
due to real differences among the selected samples as opposed to
sampling error (Higgins, Thompson, Deeks, & Altman, 2003). This ob-
servation warranted the use of a random-effects model (see Table 3).
For the 115 independent samples from 34 countries/regions, the
average effect size was 0.145 for the random effects, which was a small
effect size according to Cohen (1988).

3.3. Subgroup analysis
In addition to the overall effect-size analysis, moderation effects

were also examined. In the analysis, we examined whether there were
systematic differences in effects sizes between different continental
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Table 1
Characteristics of the Sample Included in the Meta-Analysis (Total k = 115).

Variable Category K %

Region Africa 1 0.9
Asia 49 42.61
Europe 58 50.43
North America 7 6.1

Article publication year 2010-2012 26 22.6
2013-2015 30 26.1
2016-2019 59 51.3

Sample Size 100-499 33 28.7
500-999 34 29.6
1000-1999 28 24.3
2000+ 20 17.4

Sample age elementary school 2 1.7
middle school 9 7.8
high school 40 34.8
adolescent 16 139
high school & college 1 0.9
college 30 26.1
adolescent & adult 8 7.0
adult 9 7.8

Measurement IAT 48 41.7
YDQ 15 13.0
CIAS 6 5.2
1AS 5 4.4
0oCs 5 4.4
s-IAT 4 3.5
APIUS 3 2.6
PIUS 3 2.6
Others 26 22.6

Note. k = number of effect sizes; IAT =Internet Addiction Test; YDQ=Young
Diagnostic Questionnaire for Internet Addiction; CIAS=Chinese Internet
Addiction Scale; IAS =Internet Addiction Scale; OCS=Online Cognition Scale;
s-IAT = short Internet Addiction Test; APIUS = Adolescent Pathological
Internet Use Scale; PIUS = Problematic Internet Use Scale.

regions (e.g., North America, Asia and Europe). Table 3 indicated that
the North America had a minimal but significant negative effect size of
gender-related difference (g = —0.049), while Asia (g = 0.208), Africa
(g = 0.092) and Europe (g = 0.114) had positive effect sizes. Informa-
tion about each country's effect size is depicted visually in Fig. 3.

We also conducted subgroup analyses by age, and the results are
presented in Table 4. The results show that college students (g = 0.206)
and adults (g=0.192) have larger effect sizes than adolescents
(g = 0.118).

3.4. Meta-regression analyses with national indexes

To examine the study hypotheses, a series of meta-regressions was
conducted. As shown in Table 5, two national indexes related to na-
tional economic background (e.g., GDP per capita and internet pene-
tration) negatively predicted statistically the effect size. This finding
suggests that countries that are well developed from an economic
perspective and have more robust internet infrastructures would be less
likely to demonstrate a male predominance in IA tendency estimates.
The findings (Table 5) support both the internet availability hypothesis
and social norms hypothesis. Greater gender-related gaps in economic
measures and internet penetration are related to larger effect sizes of
gender-related differences in IA tendency estimates. Similarly, both the
gender-related gaps in smoking prevalence and alcohol consumption
were positively correlated with effect sizes. However, the psychological
well-being hypothesis was not supported, since the gender gap in life
satisfaction was not significant in the meta-regression, and the suicide
rate was significant but in the reverse direction as hypothesized. For
details of correlations between effect size and national indexes, please
see Appendix Table Al.
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Table 2
Sample demographics and measurement for the effects of gender-related difference in internet addiction.
Studies Sample size (Male/ Population Age (M, SD; Range) Measurement Country/region ~ DQI  Effect size
Female)
Ahmadi (2014) 2114/2155 high school 16.6(1.52) IAT Iran 6.63 0.33
Ak, Koruklu, and Yilmaz (2013) 2001/2310 high school 17 IAT Turkey 4.63 0.41
Akhter (2013) 156/103 college 19.34(17-23) IAT Pakistan 3.41 0.26
Amin and Kaur (2014) 70/140 college NA IAT-27 India 4.32 0.36
Andreou and Svoli (2012) 175/209 high school 16.27(0.64); 15-18 IAT Greece 3.58 0.17
Aylaz et al. (2015) 233/200 high school N/A PIUS Turkey 4.64 -0.28
Ballarotto, Volpi, Marzilli, and Tambelli (2018) 482/623 high school 15.55(1.68); 12-20 SPQ Italy 4.04 -0.16
Banjanin, Banjanin, Dimitrijevic, and Pantic 116/222 high school 18.00 IAT Serbia 3.53 —-0.02
(2015)
Bernal-Ruiz, Rosa-Alcazar, Gonzalez-Calatayud, 132/178 high school & 18.25(2.18); 16-23 GPIUS2 Spain 3.49 0.23
and Rosa-Alcazar (2017) college
Boniel-Nissim and Sasson (2018) 470/530 adolescent 14.19(1.34); 12-17 SPIUT Israel 5.00 -0.14
Bruno et al. (2014) 539/496 high school 17(13-22) IAT Italy 4.01 0.36
Canan et al. (2017) 283/369 college 20.8(2.1); 17-27 IAT Turkey 3.81 0.23
Carbonell, Chamarro, Oberst, Rodrigo, and Prades 186/606 college 21.6(3.3) CERI Spain 3.90 0.01
(2018)
Casal6 and Escario (2019) 16253/16958 adolescent 14-18 EIU Spain 7.52 -0.17
Celik and Odaci (2013) 158/260 college 20.4(1.63) 0OCSs Turkey 3.62 0.72
Chen, Chen, and Gau (2015) 573/580 adolescent N/A CIAS Taiwan 4.06 -—0.22
Cho, Kim, and Ha (2012) 275/158 middle school 14.50(0.71); 14-15 IAT South Korea 3.64 0.46
Choi, Chun, Lee, Han, and Park (2018) 293/294 adolescent 11-19 1AS South Korea 5.77 0.40
Cudo, Dobosz, Jarzabek-Cudo, and Basaj (2016) 118/142 high school 17.5(16-19) TPUI Poland 3.41 -0.19
Dalbudak et al. (2015) 251/331 college 20.99 BAPINT-SV Turkey 4.76  0.26
Dhir, Chen, and Nieminen (2015a) 1173/739 high school 14.88 IAT India 6.28 0.64
Dhir, Chen, and Nieminen (2015b) 245/172 high school 16.33(0.84); 15-18 CIUS Taiwan 3.62 0.22
Di Nicola et al. (2017) 240/756 high school 16.47(4.85); IAT Italy 4.00 0.03
Dufour et al. (2016b) 1722/2209 high school 15.30(14-21) IAT Canada 4.59 -0.05
Durak and Senol-Durak (2013) 177/271 college 20.53(1.53); 18-25 0CS Turkey 3.65 0.36
Durkee et al. (2012)
Austria 349/594 adolescent 14.9(0.89) YDQ Austria 597 -0.05
Slovenia 345/819 adolescent 14.9(0.89) YDQ Slovenia 6.07 —-0.30
Spain 529/495 adolescent 14.9(0.89) YDQ Spain 6.01 -0.22
Estonia 475/559 adolescent 14.9(0.89) YDQ Estonia 6.01 -0.23
France 318/685 adolescent 14.9(0.89) YDQ France 6.00 —-0.24
Germany 687/751 adolescent 14.9(0.89) YDQ Germany 6.16 —-0.10
Hungary 415/593 adolescent 14.9(0.89) YDQ Hungary 6.00 —0.04
Ireland 580/487 adolescent 14.9(0.89) YDQ Ireland 6.03 —0.06
Israel 755/196 adolescent 14.9(0.89) YDQ Israel 598 0.21
Italy 380/808 adolescent 14.9(0.89) YDQ Italy 6.07 —0.07
Romania 392/744 adolescent 14.9(0.89) YDQ Romania 6.06 0.14
Estevez, Jauregui, Sanchez-Marcos, Lopez- 208/222 high school 15.6(1.33); 13-21 1IEQ Spain 3.63 —0.01
Gonzalez and Griffiths (2017)
Estevez, Urbiola, Iruarrizaga, Onaindia, and 89/446 college 21.25(2.48); 18-31 MULTICAGE CAD-  Spain 3.73 0.01
Jauregui (2017) 4
Evren, Dalbudak, Evren, and Demirci (2014) 2614/2343 middle school 15.56 BAPINT-SV Turkey 5.70 -0.37
Ferndndez-Villa et al. (2015) 801/1979 college 20.45 IAT Spain 6.44 0.16
Gencer and Koc (2012) 590/738 high school N/A IAT Turkey 5.12 0.30
Gmel, Khazaal, Studer, Baggio, and Marmet 797/753 adolescent & adult  39.87(16.71); 15-88 CIUS Switzerland 7.19 -0.03
(2019)
Gunay, Ozturk, Arslantas, and Sevinc (2018) 551/737 college 20.7(2); 17-20+ IAS Turkey 511 0.22
Han et al. (2017) 104/109 college 18.87(0.76); 17-21 CIAS-R China 3.33 -0.05
Hawi and Samaha (2019) 286/226 college 21.23(2.47); 18-38 IAT Lebanon 471 -0.10
Hetzel-Riggin and Pritchard (2011) 199/226 college 19.00(1.70) YDQ USA 3.63 —0.05
Holdos (2016) 83/322 adult 18-45 IRPS Slovakia 3.61 0.17
Islam and Hossin (2016) 400/173 college 24.00 IAT Bangladesh 4.76 0.59
Israelashvili, Kim, and Bukobza (2012) 134/110 high school 13-15 TAIA Israel 3.39 -0.09
Jang and Ji (2012) 266/253 elementary school ~ 11-12 KIAS South Korea 3.72 0.55
Jelenchick et al. (2014) 219/498 college 19.70(1.40); 18-25 PRIUSS USA 3.86 0.13
Kamal and Kamal (2018) 1324/1041 college 21.9(1.6) PIUS Egypt 5.37 0.09
Kandri, Bonotis, Floros, and Zafiropoulou (2014) 177/338 college 20.78(2.18) IAT Greece 3.71 0.02
Kittinger, Correia, and Irons (2012) 79/202 college 20.17(1.44) IAT USA 3.45 —0.08
Kojima et al. (2019) 456/456 high school 12-15 IAT Japan 496 -—0.11
Koronczai et al. (2013) 406/288 adolescent & adult  21.50(5.20); 14-34 PIUQ Hungary 5.84 -0.07
Kostic, Pedovic, and Panic (2018) 135/204 high school 18-19 I-POE Serbia 3.53 0.29
Lachmann, Sariyska, Kannen, Cooper, and Montag 2509/2343 adolescent & adult  28.96(6-93) IAT-12 Germany 5.69 0.13
(2016)
Lachmann et al. (2018)
China 450/162 college 21.55(2.44); 18-32 s-IAT China 3.79 0.05
Germany 97/207 adult 24.05(8.85); 18-63 s-IAT Germany 4.48 0.16
Lee, Ko, and Chou (2015) 12807/12766 high school 15.87(1.70) CIAS Taiwan 7.41 0.45
Lee et al. (2016) 265/243 adult 20-49 IAT South Korea 6.71 —-0.01
Lee, Lee, Nam, Kim, Park, Kwon, ...Choi. (2018)  295/260 middle school 13.9(0.3); IAT South Korea 3.74 0.42
Lee, Kim, Bae, Kim, Shin, Yoon, et al. (2018) 546,/622 high school 14.5(1.6); 13-18 IAT South Korea 4.07 0.48
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Studies Sample size (Male/ Population Age (M, SD; Range) Measurement Country/region ~ DQI  Effect size
Female)
Li et al. (2010) 296/364 high school 14.14(0.86); 12-17 YDQ China 3.82 0.57
Li et al. (2018) 388/475 middle school 14.34(1.66); 11-19 Adapted YDQ China 4.94 0.30
Liu, Fang, Deng, and Zhang (2012) 1770/1786 high school 15.00(1.88) APIUS China 4.55 0.25
Liu, Fang, Zhou, Zhang, and Deng (2013) 2211/2348 high school 15.00(1.94); 12-21 APIUS China 5.66 0.28
Mak et al. (2017) 212/377 high school N/A K-Scale Japan 3.77 -0.17
Mei et al. (2016) 652/899 high school 15.43(1.89); 11-20 YDQ China 519 0.13
Monacis, Sinatra, Griffiths, and de Palo (2018) 256/215 adult 24.72(8.66); IDS-15 Italy 4.67 0.06
Muller et al. (2017) 77/140 adolescent & adult 23.41(7.77); 16-63 s-IAT Germany 4.34 0.21
Musetti, Terrone, and Schimmenti (2018) 88/173 adult 31.88(13.88); 18-63 IAT Italy 4.42 047
Nam et al. (2018) 268/251 middle school 14 IAT South Korea 3.72 0.50
Nergiiz (2011) 148/263 college N/A 0ocCs Turkey 3.61 0.40
Noh and Kim (2016) 68/91 college 22.19 IAT South Korea 3.20 0.28
Odac1 (2013) 233/323 college 19.25(1.55) PIUS Turkey 4.75 0.43
Odaci and Celik (2017) 169/454 college 19.11(0.91); 17-21 IAT Turkey 3.79 0.50
Pace, D'Urso, and Zappulla (2019) 245/237 high school 17.88(0.57); 16-17 IAT Italy 3.68 0.16
Pantic et al. (2017) 87/157 college 21.98(2.57) IAT Serbia 3.39 0.40
Poli and Agrimi (2012) 1123/1410 high school 16.40(1.51); 14-21 IAT Italy 4.40 0.16
Puri and Sharma (2016) 50/50 high school 17.28(0.8); 16-18 IAT India 3.00 -0.40
Reed, Vile, Osborne, Romano, and Truzoli (2015) 240/265 adult 29.73(13.65); 18-101 IAT United Kingdom 4.70 0.13
Saraiva et al. (2018) 585/802 adolescent & adult 38.79(13.607); 17-65 IAT Portugal 5.14 0.25
Sargin (2012) 150/150 elementary school  13-15 IAT Turkey 4.48 0.32
Schimmenti, Passanisi, Gervasi, Manzella, and 153/157 high school 18.37(0.49); 18-19 IAT Italy 4.49 0.21
Fama (2014)
Schimmenti et al. (2017) 154/204 high school 18.36(0.48); 18-19 IAT Italy 3.55 0.32
Scimeca et al. (2014) 311/289 high school 16.78(1.63); 13-22 IAT Italy 3.78 0.10
Servidio (2017) 234/425 college 23.60(3.57); 18-41 IAT Italy 3.82 0.42
Sharma, Rao, Benegal, Thennarasu, and Thomas 1392/1363 adult 36.48(13); 18-65 IAT India 5.44 0.19
(2017)
Shek and Yu (2016) 1821/1669 middle school 17.33(0.72) YDQ Hong Kong 5.54 0.09
Shrivastava, Sharma, and Marimuthu (2018) 173/73 adult 30.4(8.78); 21-64 IAT India 4.39 0.58
Stavropoulos, Alexandraki, and Motti-Stefanidi 1027/1047 high school 16.16(0.91) IAT Greece 5.32 0.09
(2013)
Sun et al. (2012)
China 865/896 high school 15.90(0.76) 0CS China 4.25 0.45
USA 669/513 high school 16.80(0.93) 0CS USA 4.07 -0.14
Tang, Koh, and Gan (2017)
China 467/567 college 19.6(1.18) IAT China 4.01 0.15
USA 559/566 college 21.49(1.96) IAT United States 6.05 —0.03
Singapore 414/693 college 21.45(1.8) IAT Singapore 4.04 —0.04
Ta$ and OZtosun (2018) 450/317 high school N/A 1AS Turkey 4.88 0.26
Tateno et al. (2018) 180/393 college 18.9(1.3) IAT Japan 3.78 0.10
Tian, Bian, Han, Gao, and Wang (2017) 138/223 adolescent 18.57(0.88) GPIU China 3.56 —0.01
Tran et al. (2017) 217/372 adolescent & adult 21.7(1.7); 15-25 s-IAT Vietnam 5.77 0.08
Uneri and Tanidir (2011) 97/114 high school 15.77(1.06); 13-18 IAS Turkey 3.32 0.36
Wang, Wu, and Lau (2016) 5062/4396 high school N/A CIAS Hong Kong 6.98 0.07
Wagas et al. (2016) 194/328 college N/A IAT Pakistan 3.72 0.49
Watters, Keefer, Kloosterman, Summerfeldt, and 799/1149 high school 16-18 IAT Canada 4.29 -0.05
Parker (2013)
Wu, Lee, Liao, and Chang (2015) 156/944 adult N/A CIAS Taiwan 6.04 0.20
Wu, Li, Lau, Mo, and Lau (2016) 5062/4396 middle school N/A CIAS Hong Kong 6.98 0.07
Wu, Lee, Liao, and Ko (2019) 1065/1082 adolescent & adult  15-65+ IAD-9 Taiwan 7.33 —0.08
Xu et al. (2012) 2534/2580 high school 15.90(11.3-20.4) DRM China 571 0.13
Yadav, Banwari, Parmar, and Maniar (2013) 328/224 middle school 15-18 IAT India 3.74 0.33
Yang et al. (2018) 2335/2415 middle school 16(1.5) IAT China 5.68 0.20
Yayan, Arikan, Saban, Giirarslan Bas, and 864/809 high school 12.8(0.93); 11-15 IAS Turkey 5.22 0.06
0OzelOzcan (2017)
Yong, Inoue, and Kawakami (2017) 323/300 adolescent & adult 16-60+ IAT Japan 5.79 0.18
Zhang et al. (2014) 302/372 high school 15.10(1.81); 12-17 APIUS China 3.83 0.43

Note. DQI = Data Quality Index; APIUS = Adolescent Pathological Internet Use Scale; BAPINT-SV = Addiction Profile Index Internet Addiction Form Screening
Version; CERI = Cuestionario de Experiencias Relacionadas con Internet (Questionnaire on Internet-related experiences); CIAS = Chinese Internet Addiction Scale;
CIUS = Compulsive Internet Use Scale; DRM = Deruimu Internet Use Scale; EIU = Excessive Internet use; GPIU = Generalized Problematic Internet Use Scale; IAD =
Internet Addiction Disorder; IAIA =Israeli Adolescents' Internet Addiction; IAS =Internet Addiction Scale; IAT =Internet Addiction Test; IDS =Internet Disorder
Scale; IEQ =Internet-related Experience Questionnaire; I-POE =Index of Problematic Online Experiences; IRPS=Internet-Related Problem Scale; KIAS =Korean
version of the Internet addiction self-test scale; K-Scale = Korean Scale for Internet Addiction; OCS=0Online Cognition Scale; PIUQ =Problematic Internet Use
Questionnaire; PIUS = Problematic Internet Use Scale; PRIUSS = Problematic and Risky Internet Use Screening Scale; s-IAT = Short Version of Internet Addiction Test;
SPIUT =Short Problematic Internet Use Test; SPQ =Internet abuse subscale of The Shorter PROMIS Questionnaire; TPUI = Test of Problematic Internet Use;
YDQ = Young Diagnostic Questionnaire for Internet Addiction.

We also conducted a confound check with two measures of DQI as
shown in the lower portion of Table 5. The possible confounding effects
of sample size was not significant, but the sample representativeness
was significant (p = 0.020), by which higher representativeness was

more likely to have smaller effect sizes. The result suggests that the
sample representativeness may also partially contribute the hetero-
geneity in this pool of studies.
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Table 3

Continental regional subgroup analyses of the effect sizes.
Region N k Hedges' g (95%CI) D Q p (%)
Africa® 2365 1 0.092 [0.010,0.173] 0.027 - - -
North America 9609 —0.049 [-0.090,-0.009] 0.018 7.24 0.299 0.08
Asia 101479 49 0.208 [0.142,0.274] < 0.001 952.07 < 0.001 95.75
Europe 90899 58 0.114 [0.055,0.174] < 0.001 1066.93 < 0.001 93.69
Overall 204352 115 0.145 [0.098,0.192] < 0.001 2863.01 < 0.001 95.15

Note. n = combined sample size; k = number of effect size; Hedges' g (random effects); CI = confidence interval; Q = homogeneity statistic; P= inconsistency,
measuring the proportion of variance.
2 only Egypt was involved in the analysis.
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Fig. 2. Funnel plot of the effect sizes versus standard errors.

3.5. Publication bias p = 0.155) indicated that there is no evidence for publication bias.

To test whether or not there is publication bias, we verified the
asymmetry using both the funnel plot and Egger's regression test. The
funnel plot for the meta-analysis is presented in Fig. 2. By visually in-
specting the funnel plots, we observed that the plots are roughly cen-
tered on the mean effect size, which suggests publication bias may not
present in the current analysis. The result of Egger's test (z = 1.42,

3.6. Effect size analysis at country level

For country level examination, we calculated mean weighted effect
sizes for each country/region (n = 34). As shown in Fig. 3, Asia is a
region of male predominance of IA tendency with positive effect size,
while in North America the reverse is evident (also see Table 3 for

Countries with Gender Disparity in Internet Addiction
Effect size (Hedges’g)
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Fig. 3. World distribution of gender-related differences in internet addiction tendencies.
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Table 4

Age-related population subgroup analyses of the effect sizes.
Population n k Hedges' g (95%CI) P Q P 12(%)
adolescent * 164,209 67 0.118 [0.059, 0.179] < 0.001 2608.25 < 0.001 97.02
college student 6555 30 0.206 [0.128,0.284] < 0.001 166.54 < 0.001 85.58
adult 21,219 9 0.192 [0.090,0.294] < 0.001 19.46 0.013 65.53
others " 12,369 9 0.085 [-0.004, 0.173] 0.062 38.93 < 0.001 79.44

Note. n = combined sample size; k = number of effect size; Hedges' g (random effects); CI = confidence interval; Q = homogeneity statistic; P= inconsistency,

measuring the proportion of variance.
@ Combined the categories of “adolescent”,

subgroup analysis). However, European countries are not consistent in
the effect sizes. The average effect sizes for individual countries are
included in Appendix Table A2.

To show the relationship of effect size with the national indexes, we
present the scatter diagrams and regression slopes in Fig. 4. Similar
with the meta-regression results at the study level, the national effect
sizes were negatively correlated with GDP per capita (Ig) (r = —0.58),
internet penetration (r = —0.56), and the gender-related gap in suicide
rate (r = —0.52). They were positively correlated with the gender-re-
lated gaps in economic measures (r = 0.55), internet penetration
(r = 0.45) and smoking prevalence (Ig) (r = 0.59). However, the effect
sizes were not significantly correlated with the gender-related gap in
alcohol consumption (r = —0.13) or life satisfaction (r = —0.36).

4. Discussion

The main goals of this meta-analytic study were to examine the
extent of gender-related gaps in IA tendencies globally and to identify
their potential economic, sociocultural and psychological correlates.
This study suggests how and why gender-related differences in IA
tendencies may operate across different countries. Given that a total of
115 independent samples from 34 countries/regions were identified,
the findings have important implications for jurisdictions around the
world.

The current study revealed global gender-related differences in IA
tendencies with a small effect size (g = 0.145), which means that males
are more likely to have higher level of IA than females in general.
Specifically, the region of Asia has the largest effect size estimated to be
0.208, while the effect sizes of North America (g = —0.049) and
Europe (g = 0.114) are minimal or negligible. The measure for Africa
with Egypt included had an effect size of 0.092. The results suggest that
Asian males may be particularly vulnerable to developing IA, consistent
with reports of higher IA prevalence in Asia than in Western countries
(Kuss et al., 2014). Asian cultures seemingly may have more significant

elementary school”, “high school” and “middle school”.
> Combined the categories of “high school & college”, and “adolescent & adult”.

problems dealing with problematic internet use compared to other
areas of the world (Young, 2017). However, it should be acknowledged
that there are national differences within continental regions, particu-
larly in Europe where effect sizes ranged from 0.248 in Portugal to
—0.301 in Slovenia. Since generalized IA was measured in the current
study, we also acknowledge that gender may have different effect sizes
(in magnitude and/or directionality) for specific subtypes of IA. For
example, in the study by Tang et al. (2017) involving a Chinese sample,
the effect size for generalized IA was small at 0.15, but it was 0.67 for
online gaming and —0.10 for social networking; similarly, in a United
States sample, no significant effect size was found in generalized IA
(g = —0.03), but there were medium effect sizes for online gaming
(g = 0.58) and social networking (g = —0.42). Therefore, gender-re-
lated differences in subtypes of IA should be examined further in future
studies.

To examine potential factors associated with gender-related differ-
ences in IA tendency estimates across countries, three hypotheses were
examined through meta-regression analysis. The internet availability
hypotheses proposed that greater internet penetration, often in con-
junction with greater economic prosperity, would be linked to IA ten-
dencies in a gender-sensitive fashion. The results indicated that eco-
nomic factors were significantly correlated with effect sizes of gender-
related differences in IA tendency estimates. This hypothesis was sup-
ported in that the greater the GDP per capita and internet penetration in
a country, the lower the gender-related gap in IA tendency estimates
that was observed. This result is consistent with prior reports, in which
economic development had been strongly correlated with gender-re-
lated equality, including digital inclusion (Woetzel et al., 2015).
Widespread internet availability may substantially benefit people by
enhancing access for information, social communication and en-
tertainment, but it also may increase the likelihood for developing IA
(Li, O’Brien, Snyder, & Howard, 2015). Greater internet availability
may foster a greater engagement in online activities, in turn increasing
one's susceptibility to IA (Cheng and Li, 2014). For example,

Table 5

Summary results of meta-regression analysis.
Moderator B SE p 95% CI
National economic background
GDP per capita (Ig) —0.088 0.023 < 0.001 [-0.133, —0.044]
Internet penetration —0.004 0.001 0.002 [-0.006, —0.001]
Internet Availability hypothesis
Gender gap in economy 0.759 0.180 < 0.001 [0.408, 1.111]
Gender gap in internet penetration (OR) 0.223 0.070 0.001 [0.086, 0.360]
Social Norms hypothesis
Gender gap in smoking prevalence (OR) 0.003 0.001 < 0.001 [0.0002, 0.005]
Gender gap in alcohol consumption 0.056 0.014 < 0.001 [0.029, 0.083]
Psychological Well-being hypothesis
Gender gap in life satisfaction —-0.116 0.181 0.522 [-0.470, 0.238]
Gender gap in suicide rate (OR) —0.076 0.021 < 0.001 [-0.117, —0.035]
Confound checks
Sample representativeness —0.064 0.028 0.020 [-0.118, —0.010]
Sample size (1g) —0.062 0.056 0.267 [-0.172, 0.048]

Note. Each moderator was run in a separate regression. SE=Standard error, OR = odds ratio, CI = confidential interval.
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Fig. 4. Effect size of gender-related difference in internet addiction with national indexes.
Note. OR = odds ratio; Each circle represents a country/region. Circle size represents the number of independent samples (k) included for calculating the weighted

mean effect size and national index. To present the correlation, the Pearson r values with p-values are shown.

adolescents with home internet ownership and higher daily internet use
are more likely to experience IA (Dhir et al., 2015a). In conclusion, the
study suggests internet availability is important in accounting for
gender-related differences in IA tendencies.

While the internet availability hypothesis was supported, there was
also support for the social norms hypothesis linking gender-related gaps
in IA tendency estimates to those in licit substance use behaviors. It may
be argued that internet availability and social norms may both place
constraints on internet usage by females in many societies, preventing
them from accessing the full benefits of the internet (Hilbert, 2011). On
the other hand, it may provide unexpected protective effects against the
development of IA in females, similar to proposed protective effects in
drug addictions (Becker et al., 2016). The analyses at the country level
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confirm the above results, except for the gender-related gap in alcohol
consumption. This finding suggests alcohol use may be more acceptable
in societies and therefore not as sensitive and robust like smoking be-
havior that may have more cultural constraints for women. However,
other possibilities are feasible (e.g., relating to biological effects of the
substances) and thus more study is needed to examine further the ob-
served links. The findings suggest cultural norms may contribute im-
portantly to gender-related differences in IA. Cultural norms were the
most frequently reported barrier preventing women from accessing and
benefiting from the internet, according to one international survey
(Internet Governance Forum, 2016). Another report revealed that one
in five women in India and Egypt believe that the internet is not ap-
propriate for them, or that their families would disapprove, and that
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engaging in online activities would not be beneficial regardless (Intel,
2012). Women in the developing world have significantly lower tech-
nology participation rates than men, likely as a result of entrenched
socio-cultural attitudes about the roles of women in society (Antonio
and Tuffley, 2014). It is argued that surfing the internet is considered
more ‘normal’ behavior for boys than girls, and this may make boys
more prone to developing IA (Liu et al., 2013).

Contrary to our hypothesis, the psychological well-being hypothesis
was not supported since the gender-related effect size was not sig-
nificantly correlated with the gender-related gap in life satisfaction in
the meta-regression, and negatively correlated with suicide rate.
Although a previous study had found IA prevalence was negatively
correlated with quality of life (Cheng and Li, 2014), the current study
examines gender-related differences. The potential explanation of un-
predicted life satisfaction and effect size may due to gender-related
differences in emotional regulation approaches. Girls with emotional
difficulties such as subjective unhappiness or depressive symptoms had
elevated IA propensities compared with boys with similar concerns (Ha
and Hwang, 2014). Different psychological mechanisms may also op-
erate across gender groups in relationships between mental health and
IA. A recent study suggested that depression may lead to IA for males,
whereas IA may lead to depression for females (Liang et al., 2016). The
current results suggest important gender-related considerations with
respect to suicidality. Specifically, in countries with greater male pro-
pensity to IA, there is greater female suicidality. Given data that sui-
cidal ideation is positively correlated with IA (Kim et al., 2006), it raises
the possibility that IA may be more closely particularly linked to suicide
in countries in which it is less prevalent for females to experience IA.
However, this possibility is speculative as other non-IA factors may be
operating across gender groups with respect to suicidality. Nonetheless,
this unanticipated result warrants further examination in future studies,
as do gender-related considerations in relationships between psycho-
logical well-being and IA generally.

The results may have important implications for policymakers. In
making policy for IA prevention, it will be important to consider
gender-related differences including their sociocultural contexts.
According to our study, males appeared more vulnerable to experien-
cing IA in developing countries, especially in the region of Asia (e.g.,
Bangladesh, Pakistan, South Korea and India), while in some European
countries (e.g., Poland, Estonia, France, and Slovenia) females were
more vulnerable than males to [A. This shift may reflect gender-related
differences in economic equality, internet availability and sociocultural
norms in each country.

Although the present study is an important step forward in ex-
amining gender-related differences in IA from a global perspective,
there are several cautionary issues that warrant mentioning. First, the
majority of the samples included in the current meta-analysis included
children and adolescents (58%, including elementary school, middle
school and high school) and college students (26%). Therefore,
younger-aged populations may be over-represented in the meta-ana-
lysis. Thus, the results may not generalize to other (older) age groups.
Although IA appears prevalent across the age spectrum (Kuss et al.,
2014), more studies of gender-related differences in older-adult popu-
lations are needed in future. Second, data from the region of South
America and Oceania were not identified in our literature search, and
more research should be conducted in regions not represented in the
current study. Third, English was the language used for screening for
eligible manuscripts for inclusion in the current meta-analytic study as
English is the most popular language for scientific publications over the
world. While this approach retained many manuscripts from non-Eng-
lish-speaking jurisdictions, this limitation may have excluded some
trials published in regions not speaking predominantly English. Fourth,
the social norms hypothesis is related to investigation of use of licit
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substances with addictive potential. However, we could not identify
any national indexes measuring social norms directly. As such, we in-
stead used the gender-related gap in licit substance consumption
(smoking prevalence, alcohol consumption) as indirect measures as the
licit nature is accompanied by a social acceptance that may vary across
countries in a gender-sensitive fashion. Nonetheless, other factors re-
lating to social norms warrant direct examination in future studies.
Fifth, males and females may preferentially use and have problems with
different types of internet applications, e.g., males with gaming and
pornography use and females with social networking and shopping
(Chen et al., 2018; Dufour et al., 2016a; Ha and Hwang, 2014). In the
current study, we only included studies measuring general IA rather
than specific forms of IA in order to minimize the introduction of this
potential confound. However, gender-related differences in specific
types of IA should be examined in future studies, especially as no-
menclatures systems (DSM-5, ICD-11) focus on specific types of internet
use (gambling, gaming) as the focus of disorders (American Psychiatric
Association, 2013; Rumpf et al., 2018; WHO, 2018). Finally, it has been
proposed that there may be four types of gender-related differences in
addiction (Becker, McClellan, & Reed, 2017) and only two of these
types (quantitative differences and population differences) were in-
vestigated in the current study. Future studies may focus on other types
of gender-related differences (e.g., convergent differences in which
gender may differentially influence underlying processes that may
mediate IA).

5. Conclusion

Despite the noted limitations, our study provides important in-
formation on the relationships between gender-related differences in IA
at national, continental and global levels. The meta-analysis of gender-
related differences in IA shows males have a relatively higher tendency
to experience IA than do females with a small effect size (g = 0.145) at
a global level. The largest effect size was found in the region of Asia,
with smaller effect sizes in Europe, North America and Africa. The
findings suggest economic development and gender-related differences
in internet availability and social norms are important considerations in
accounting for gender-related differences in IA tendency estimates
generally. These findings may help policy efforts to prevent IA in dif-
ferent jurisdictions when considering how best to protect males and
females.
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Appendix
Table Al
Correlations between effect size and national indexes.
Variables 1 2 3 4 5 6 7 8
1 Effect size 1
2 GDP per capita (Ig) -.354™ 1
3 Internet penetration -.294™ .816"* 1
4 Gender gap in internet penetration 397" -.322™ -.376™ 1
5 Gender gap in economy .408™ -.539"* -.504"* 770" 1
6 Gender gap in smoking prevalence .200" -.510"* -.336™ .051 117 1
7 Gender gap in alcohol consumption .344™ -.578" -.413™ 719" .543™ 142 1
8 Gender gap in life satisfaction -.073 347" 425" .041 -211" -118 176 1
9 Gender gap in suicide rate -.325™ 456" 372 -.250" -.194* -.437* -.342™ 197

Note: p < 0.05, **p < 0.01.

Table A2
Country and Effect size of internet addiction gender-related difference (ordered by effect size).
Country/region Hedges' g k Country/region Hedges' g k
Bangladesh 0.585 1 Vietnam 0.080 1
Pakistan 0.381 2 Hong Kong 0.076 3
South Korea 0.354 8 Israel 0.018 3
India 0.337 6 Japan 0.012 4
Iran 0.333 1 Spain -0.019 7
Portugal 0.248 1 Switzerland —0.034 1
Turkey 0.237 16 United States —0.035 5
China 0.226 13 Singapore —0.043 1
Serbia 0.222 3 Austria —0.051 1
Slovakia 0.167 1 Canada —0.052 2
Italy 0.162 12 Hungary —0.058 2
Romania 0.139 1 Ireland —0.065 1
Taiwan 0.136 5 Lebanon —0.104 1
United Kingdom 0.129 1 Poland —-0.193 1
Greece 0.092 3 Estonia —0.228 1
Egypt 0.092 1 France —0.240 1
Germany 0.083 4 Slovenia —-0.301 1

Note. The effect size was the mean effect size of the samples from the country/region, weighted by each samples' data quality index. k = number of effect sizes.
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