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ARTICLE INFO ABSTRACT

Keywords: Background and aims: Internet use has increased worldwide exponentially over the past two decades, with no up-
Internet to-date cross-country comparison of Problematic Internet Use (PIU) and its correlates available. The present
Distress study aimed to explore the pattern and correlates of PIU across different countries in the European and the Asian
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continent. Further, the stability of factors associated with PIU across different countries were assessed.
Materials and methods: An international, cross-sectional study with a total of 2749 participants recruited from

universities/colleges of eight countries: Bangladesh, Croatia, India, Nepal, Turkey, Serbia, Vietnam, and United
Arab Emirates (UAE). Participants completed the Generalized Problematic Internet Use Scale -2 (GPIUS2) as-
sessing PIU, and the Patient Health Questionnaire Anxiety-Depression Scale (PHQ-ADS) assessing the depressive

and anxiety symptoms.

Results: A total of 2643 participants (mean age 21.3 + 2.6; 63% females) were included in the final analysis.
The overall prevalence of PIU for the entire sample was 8.4% (range 1.6% to 12.6%). The mean GPIUS2 stan-
dardized scores were significantly higher among participants from the five Asian countries when compared to
the three European countries. Depressive and anxiety symptoms were the most stable and strongest factors
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associated with PIU across different countries and cultures.

Discussion and conclusions: The PIU is an important emerging mental health condition among college/university
going young adults, with psychological distress being the strongest and most stable correlate of PIU across
different countries and cultures in this study. The present study highlighted the importance of screening uni-
versity and college students for PIU.

1. Introduction

Internet use has increased exponentially over the past two decades
and a large section of the population living in both developed and de-
veloping countries has easy and affordable access to Internet (Ioannidis
et al., 2018). The use of Internet for sharing information globally since
its introduction in 1989, has now evolved to encompass a wide array of
activities ranging from academic-related activities such as teaching,
learning, research; occupation-related activities such as monetary/
document exchanges, business meetings via videoconferencing; leisure/
pleasurable activities such as online gaming, gambling, streaming, or
pornography; and as a means of social networking through facilitating
interaction between people via online texting, calling, social websites,
chat applications, or e-mails (Block, 2008). The omnipresent pattern of
Internet use has been accompanied by the excessive or dysfunctional
Internet use in a significant number of individuals. This pattern of ex-
cessive and/ dysfunctional pattern use has been described as Proble-
matic Internet Use (PIU) in the literature. We use the term PIU in this
paper to encompass all potentially problematic Internet related beha-
viours described above, including gaming, gambling, buying, porno-
graphy viewing, and social networking, among others. The social, fi-
nancial, academic, work-related, physical, and psychological health
related adverse impact of PIU has now been well documented world-
wide (Fineberg et al., 2018).

There is a lack of studies examining various possible correlates of
PIU across different countries and cultures (for example, Western versus
Eastern countries) (Fineberg et al., 2018). Moreover, the bulk of
available literature on correlates of PIU is derived from studies con-
ducted among non-clinical adolescent population, and there is dearth of
literature on the pattern and correlates of PIU among young adults,
especially the university and college graduate students. The university
and college graduate students are particularly vulnerable to develop
PIU due to several reasons. They have comparatively easier and wider
access to the Internet via campus library, free campus wireless Internet
zones and cheaper mobile Internet packages for students. Further,
young adults, irrespective of their current living arrangement of living
with family or in university dormitories, typically enjoy greater
freedom in making their choices and Internet use behaviours. They are
at a developmental stage in which one is striving to build his/her own
identity, career and partner, and are prone to use Internet to pursue
these goals, which in turn may become excessive and maladaptive over
time (Lanthier and Windham, 2004). Thus, university/college students
were chosen for the present study as the presence of PIU in this group
can have far-reaching negative consequences on their academic pro-
gress in their fields and in turn impact their professional progress at a
larger level.

The existing literature on factors associated with PIU suffers from
various methodological limitations as described above, and there is a
lack of studies comparing the pattern and correlates of PIU across dif-
ferent countries and cultures (Fineberg et al., 2018; Kuss et al., 2013).

In 2018, the International Child Mental Health Study Group (ICMH-
SG; http://www.icmhsg.org) initiated a cross-cultural project aiming to
explore the patterns of Internet use among college and university stu-
dents across different European and Asian countries, especially focusing
on PIU and Internet gaming disorder as an emerging psychiatric con-
dition. The present study reports on the patterns, prevalence rates, and
correlates of PIU across eight countries: Bangladesh, Croatia, India,
Nepal, Serbia, Turkey, United Arab Emirates (UAE) and Vietnam. The
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focus of the study was on sociodemographic, Internet use pattern, and
psychological distress (depressive and anxiety symptoms) associated
with PIU.

2. Methods
2.1. Study settings and participants

The data were collected from students pursuing various graduation
courses in colleges and universities across a total of eighteen countries
throughout the International Child Mental Health Study Group ICMH-
SG; http://www.icmhsg.org). An online survey using a cross-sectional
design was considered for the present study. Online data collection
methodology was chosen due to its benefits regarding ease of access to
larger sample pools, opportunity to reach heterogeneous groups, cost-
efficiency, and its usefulness and practical advantages for researching
behavioral addictions including gaming (Pontes et al., 2017; Singh
et al., 2019). The lead authors from different countries were responsible
to advertise the study in the respective countries and to send a link of
the survey to students pursuing various graduation courses in colleges
and universities. As a mode of convenience sampling, students who
provided their contacts were contacted to participate in the study di-
rectly or via students’ organizations. It was decided that across the
countries included there should be equal number of students pursuing
different scientific branches contacted, at least from biological/medical,
physical/mathematics, and social/psychological branches. After ex-
cluding countries with less than 150 participants (as decided a priori),
nine countries were included. Out of them, data relating to Internet use
pattern was not available for one country (Indonesia). The final sample
thus included eight countries: Bangladesh, Croatia, India, Nepal, Serbia,
Turkey, United Arab Emirates, and Vietnam.

2.2. Instruments

2.2.1. The basic proforma for data collection

A semi-structured questionnaire to assess the basic socio-demo-
graphic profile (namely age, gender, and relationship status) and
Internet use pattern (number hours spent online in a typical day, the
places used for accessing Internet, basic purpose of using Internet, and
the predominant time of day for Internet use over the past month) was
created. The data collection did not differentiate between essential and
non essential internet use and the participants were asked to provide
details on overall internet use.

2.2.2. The Generalized Problematic Internet Use Scale-2

The Generalized Problematic Internet Use Scale-2 (GPIUS2) is a
multidimensional scale for assessing problematic Internet use (Caplan,
2010). The GPIUS2 has 15 items scored as a Likert-like scale ranging
from 1 (strongly disagree) to 7 (strongly agree), where the sum on all
answered items is the total score. These items are placed in four dif-
ferent dimensions. However, over the past decade research has showed
that the total scale with 15 items might have insufficient psychometric
properties if used as a multidimensional scale and that a unidimen-
sional scale should be used (Laconi et al., 2017). Considering that we
used a multicultural sample with different language versions, and
consistent with our aim to evaluate problematic Internet use in general,
we first applied factor analysis with the whole sample to see which
items measure problematic Internet as a unidimensional construct. Nine
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items (“prefer online interaction”, “talk with others when feeling iso-
lated”, “preoccupied with the thought of going online”, “difficulty
controlling the amount of time spent online”, “Internet use has made it
difficult for me to manage my life”, “online social interaction is more
comfortable”, “used the Internet to make myself feel better”, “feel lost if
unable to go online”, “missed social engagements or activities”) loaded
on one factor explaining 48.7% of the total variance, with Cronbach’s
alpha of 0.87. A range for a total summated score for these 9 items was
10-63. We converted these scores to T-scores so that T-scores have a
mean of 50 and a standard deviation of 10. A T-score as a standardized
score that was calculated from the total distribution of raw scores
within the sample. Since the GPIUS2 is not a diagnostic instrument, we
used a T-score of 65, following the analogy for most psychological tests,
as indicative of clinical or elevated levels of PIU since this score or

above represents around the top 6% of the population (Maruish, 2004).

2.2.3. Patient Health Questionnaire Anxiety-Depression Scale (PHQ-ADS)

The Patient Health Questionnaire 9 (PHQ-9) was designed to assess
depressive symptoms as per the criteria for major depression in the
DSM-IV (American Psychiatric Association, 1994). It comprises of nine
items scored on a scale of O to 3, with total scores ranging from 0 to 27.
Higher scores indicate greater symptom severity. The Generalized An-
xiety Disorder 7 (GAD-7) questionnaire was designed to assess anxiety
symptoms following criteria for generalized anxiety disorder in the
DSM-5. It comprises of 7 items scored from 0 to 3 each, with total scores
ranging from O to 21. Higher scores indicate greater symptom severity.
Both PHQ-9 and GAD-7 have strong internal and test-retest reliability as
well as construct and factor-structure validity (Spitzer et al., 1999,
2006). The PHQ-ADS is the sum of the PHQ-9 and GAD-7 scores and
thus can range from 0 to 48, with higher scores indicating higher levels
of depression and anxiety symptomatology. The PHQ-ADS as a com-
posite measure of depression and anxiety, showed good construct and
structural validity with sufficiently unidimensional factor structure
accounting for about 84% of the explained variance, and has been be
used as a measure to screen for psychological distress in participants
(Chilcot et al., 2018). Cronbach’s alpha of the PHQ-9 and GAD-7 in the
present study were 0.88 and 0.91 respectively.

2.3. Statistical analysis

Statistical analysis was done using SPSS version 23.0 (Armonk, NY,
IBM Corp). Descriptive statistics using mean, standard deviation, fre-
quency and percentage were used to tabulate the sample character-
istics, Internet use patterns and assessment scale scores. One-way ana-
lysis of variance (ANOVA) was carried out to assess differences between
mean GPIUS2 transformed total scores across countries. Bivariate
analysis using Pearson’s correlation and independent t-test was con-
ducted to examine the associations between continuous and categorical
variables respectively with the total transformed GPIUS2 score. A
hierarchical three-step linear regression was conducted with all the
variables showing significant relationship with GPIUS2 total score in

Table 2
Comparison of GPIUS2 transformed scores and number PIUs across countries.
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bivariate analysis entered as independent variables (predictors) and the
GPIUS2 T-scores as the dependent variable (outcome variable). The
selected independent variables were divided into three groups of so-
ciodemographic (age, gender, relationship status), Internet use beha-
viors (time spent online/day, main purpose of Internet use for gaming
or shopping or social networking or dating or pornography, main lo-
cation of Internet use as classroom/lecture hall or friend’s house or
Internet cafe, predominant Internet use during evening or night tim-
ings), and psychological (PHQ-ADS scores) variables. The whole sample
was used for this analysis. Multiple linear regression analyses were run
separately for each country sample. The level of statistical significance
was set at p value < .05 for all the tests. Missing value imputation was
not conducted.

2.4. Ethical considerations

The study was conducted in accordance with the Declaration of
Helsinki. The respective country leads received the ethical approvals/
exemptions from the respective ethics committee and review board.

3. Results

A total of 2749 participants from eight countries were included in
the present study. Out of these, 106 participants (3.8%) either did not
provide responses to the questions on one or more set of variables in-
cluding demographic profile, Internet use pattern, items of GPISU2,
PHQ-9, GAD-7, and were excluded from the analysis. Thus, the final
study sample comprised of 2643 participants. The descriptive profile of
study sample is described in Table 1.

There was significant difference between the mean GPISU2 trans-
formed total score between various countries, as shown in Table 2. The
proportion of participants classified as PIUs based on the cut-off T-score
value of 65 for the entire study sample was 8.4%. Further, the pro-
portion of participants classified as PIUs based on the cut-off T-score
value of 65 varied between 1.6% for Serbia to 12.6% for Nepal.

The means of GPIUS2 transformed scores across different countries
was compared for any significant differences among each other using
the one-way analysis of variance (ANOVA), followed by pairwise
comparisons using the Bonferroni correction for multiple comparisons
(Table 2). The pairwise comparisons between countries using a Bon-
ferroni adjusted 5% significance level showed that the mean GPIUS2
scores in the three European countries (Croatia, Serbia and Turkey)
were significantly lesser than all other five Asian countries (India, UAE,
Nepal, Bangladesh, Turkey and Vietnam) included in this study. The
bivariate analysis assessed the relationship of different socio-
demographic, Internet use pattern, and psychological variables with the
GPIUS2 transformed total score (T-score). There was a significant as-
sociation between age, gender, relationship status, time spent online
perday, certain specific Internet use behaviours, and PHQ-ADS score
with the GPISU2 T-scores (Table 3).

Hierarchical linear regression analysis was performed to determine

Croatia Serbia India UAE Nepal Bangladesh (B)  Turkey (T) Vietnam Test statistic; p-value
© (&) o (V)] N) (4]

GPIUS2 T-score, Mean (SD)  46.80 45.09 51.27 (10.26) 52.27 (10.59) 52.98 (9.70) 52.46 46.16 (9.65) 53.24 #F =41.86 % < 0.01%*
(8.97) (8.28) (10.60) (9.04)

PIUs, N (%) 11 (2.5%) 5 (1.6%) 60 (12.2%) 24 (12.1%) 20 (12.6%) 19 (10.8%) 12 (4.8%) 72 (11.7%) x2 = 68.98 b < 0.01%*

SD Standard deviation; ® One-way analysis of variance; ® Chi-square statistic; GPIUS2 Generalized problematic internet use scale-2; PIUs Problematic internet users; *
p-value < 0.05; ** p-value < 0.01. #11 participants chose not to disclose their gender and were excluded for this analysis.

#Ppairwise comparisons of mean GPISU2 T-scores by countries: C v/s S, p = 0.42; C v/s I, p < 0.01**; C v/s U, p < 0.01**; Cv/s N, p < 0.01**; C v/s B,
p < 0.01**;Cv/sT,p=0.99;Cv/sV,p < 0.01**;Sv/sL,p < 0.01**;Sv/sU,p < 0.01**;Sv/sN,p < 0.01**; Sv/sB,p < 0.01**;Sv/sT,p = 0.99;Sv/sV,

**Uv/sV,p=0.99.

Iv/sU, p=099 1v/sN,p=099I1v/sB, p=099 Iv/sT,p < 0.01**;1v/sV,p=0.01*; Uv/s N, p=0.99; Uv/s B, p=0.99; U v/s T,
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Table 3
Variables having significant bivariate associations with GPIUS2 total trans-
formed score (T-scores; N = 2643).

Variable Mean GPIUS2 T-score Test statistic (p-
(SD) value)

Age (in years) 31.7 (12.9) —0.09 2 (< 0.01) **

Time sent online/day (in hours) 31.7 (12.9) 0.20 2 (< 0.01) **

PHQ-ADS score 31.7 (12.9) 0.38 (< 0.01) **

Gender

Male 50.5 (10.0) 2.24 ® (0.02) *

Female 49.6 (9.9)

Relationship status

Yes 48.8 (9.8) 4.48"° (< 0.01) **

No 50.6 (10.0)

Predominant time of IU in evening

Yes 48.2 (9.6) 6.56 ° (< 0.01) **

No 50.9 (10.0)

Predominant time of IU in night

Yes 52.0 (10.2) 6.69 ° (< 0.01) **

No 49.1 (9.7)

Main purpose for IU is gaming

Yes 50.7 (9.8) 2.97® (< 0.01) **

No 49.5 (10.0)

Main purpose for IU is shopping

Yes 51.0 (10.1) 3.40 ° (< 0.01) **

No 49.5 (9.9)

Main purpose for IU is social networking

Yes 50.5 (9.8) 6.04° (< 0.01) **

No 47.3 (10.5)

Main purpose for IU is dating

Yes 53.5 (10.1) 5.39 " (< 0.01) **

No 49.7 (9.9)

Main purpose for IU is pornography

Yes 54.3 (10.7) 5.67 " (< 0.01) **

No 49.7 (9.9)

Main location of IU is class 7

Yes 52.3 (10.0) 98P (< 0.01) **

No 49.0 (9.8)

Main location of IU is friend’s house

Yes 51.2 (9.8) 2.63 © (0.009) **

No 49.8 (10.0)

Main location of IU is internet cafe

Yes 51.6 (9.8) 4.05° (< 0.01) **

No 49.6 (10.0)

SD Standard deviation; ® Pearson correlation coefficient; ° Independent t-test;
GPIUS2 Generalized problematic internet use scale-2; IU Internet use; * p-
value < 0.05; ** p-value < 0.01.
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the contribution of sociodemographic, Internet use pattern, and psy-
chological distress (depressive and anxiety symptoms severity) related
variables with significant bivariate relationship to independently pre-
dict the GPIUS score. As shown in Table 4, the strongest factor asso-
ciated with excessive problematic Internet use was presence of more
severe depressive and anxiety symptoms indicated by higher scores on
the PHQ-ADS scale. The socio-demographic variables explained only
1.5% of the total variance observed in GPIUS2 scores (Model 1). The
addition of variables related with Internet usage pattern explained
about 10% of the variance in GPIUS2 scores (Model 2). However, after
incorporating the PHQ-ADS score (proxy marker used for assessing the
depressive and anxiety symptoms severity in participants) in the ana-
lysis (Model 3), about 21.1% of the variance in GPIUS2 scores was
explained. Thus, this linear regression model was also conducted for
each of the eight countries separately to assess the variance in the
strength of association for socio-demographic, Internet use pattern, and
psychological variables with GPIU on a country level (see Table 5). The
most consistent and strongest predictor of GPIU across countries was
the PHQ-ADS score. The proposed regression model seemed to be most
suitable for the participants from Nepal, with predictor variables able to
explain about 38.1% of the variance. Further, standardized regression
coefficients (p) for different predictor variables have been described for
each country separately in Table 5. The relative strength of association
of the predictor variable can be interpreted as f > 0.3 high, 0.2-
0.3=middle, and 0.1-0.2=1ow.

4. Discussion

The present study explored the pattern of PIU among college/uni-
versity students across different countries and cultures. In addition, the
extent to which PIU could be predicted by the sociodemographic,
Internet use pattern, and psychological distress (depressive and anxiety
symptoms) related characteristics of the participants was examined.
The correlates of PIU were identified, and their relative strength and
stability across different countries were described. The mean age of
study sample was 21.3 years (standard deviation of 2.6 years), in-
dicating that the study participants were young adults. The females
represented about two-thirds (63%) of the entire study sample.
However, the males outnumbered the females among participants in
three countries (Bangladesh, Nepal and India).

The findings of this study indicated that 8.4% of the study

Table 4
Hierarchical linear regression: Factors associated with excessive generalized problematic internet use (N = 2643).

Independent variables/ Predictors Model 1 Model 2 Model 3

B B (p-value) B B (p-value) B B (p-value)
Constant 55.71 49.84 44.00
Age -0.30 —0.08 (< 0.001) ** -0.21 —0.05 (0.003) ** -0.11 —0.03 (0.08)
Male gender 0.91 0.04 (0.02) * 0.08 0.04 (0.8) 0.56 0.02 (0.13)
Relationship present —1.34 —0.06 (0.001) ** —1.44 —0.06 (< 0.01) ** —1.44 —0.06 (< 0.01) **
Time spent online/day 0.46 0.15 (< 0.01) ** 0.30 0.10 (< 0.01) **
Main purpose for IU is gaming 0.23 0.01 (0.54) 0.19 0.009 (0.60)
Main purpose for IU is shopping 0.32 0.01 (0.43) 0.31 0.01 (0.42)
Main purpose for IU is social networking 2.27 0.08 (< 0.01) ** 2.42 0.08 (< 0.01) **
Main purpose for IU is dating 2.20 0.05 (0.003) ** 2.46 0.06 (< 0.01) **
Main purpose for IU is pornography 2.49 0.05 (0.003) ** 1.96 0.04 (< 0.01) **
Main location of IU is class 2.44 0.11 (< 0.01) ** 2.02 0.09 (< 0.01) **
Main location of IU is friend’s house -1.36 —0.04 (0.02) * -1.45 —0.05 (0.01) *
Main location of IU is internet cafe 0.93 0.03 (0.09) 0.90 0.03 (0.08)
Predominant time of IU in evening —1.38 —0.06 (0.002) ** —1.52 —0.07 (< 0.01) **
Predominant time of IU in night 1.50 0.06 (0.001) ** 0.50 0.02 (0.25)
PHQ-ADS score 0.33 0.34 (< 0.01) **
R? 0.015 0.103 0.211
AR? 0.015 0.088 0.108
Adjusted R? 0.014 0.098 0.206

Model characteristics F = 13.52 (p-value < 0.01) **

F = 21.49 (p-value < 0.01) ** F = 47.73 (p-value < 0.01) **

GPIUS2 Generalized problematic internet use scale-2, IU Internet use, B Unstandardized coefficient, 3 Standardized coefficient, * p-value < 0.05, ** p-value < 0.01.
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participants showed PIU. However, the prevalence of PIU varied be-
tween countries, with 1.6% in Serbia to 12.6% in Nepal. The prevalence
in three European countries was between 1.6% to 4.8% and its was
lesser than in the five Asian countries (10.8% to 12.6%). This is in line
with the findings from previous studies, which estimates the prevalence
of PIU between 1-9% and 2-18% for European and Asian countries,
respectively (Christakis, and Moreno, 2009). Further, the mean GPIUS2
standardized scores representing the severity of PIU were significantly
higher among study participants from the five Asian countries when
compared with the three European countries (Serbia, Croatia and
Turkey). This could be explained by the cultural differences existing
between these countries. Further, the differences in the technological
and economic advances between countries leading to differential
smartphone ownership, Internet penetration, bandwidth availability
and pricing offered by local providers could also be responsible behind
these differences observed in the pattern of PIU (Mak et al., 2014).
Previous studies have also suggested that the problem of PIU was
generally more common and severe in Asian countries, compared to
European or American countries (Cheng and Li, 2014).

The findings of the three-step hierarchical linear regression with
sociodemographic (age, gender, relationship status), Internet use pat-
tern (time spent online/day, main purpose of Internet use for gaming,
shopping, social networking, dating or pornography, main location of
Internet use as classroom/lecture hall or friend’s house or Internet cafe,
and predominant Internet use during evening or night timings), and
psychological distress (PHQ-ADS scores) variables, revealed their re-
lative contribution in predicting PIU (mean standardized GPIUS2
scores). The sociodemographic variables accounted for a small amount
of the variance in PIU, with both age and gender practically having
none association with PIU when the effect of Internet use pattern and
psychological distress related variables were included in the final
model. Although, the participants in a romantic relationship at the time
of study had significantly lesser severity of PIU. This might be because
of increased loneliness and frustration experienced by participants with
a broken romantic relationship, both of which have been reported to
increase the risk of PIU (Liu, and Kuo, 2007).

Further, the inclusion of Internet use pattern related variables ex-
plained an additional 8.8% of the variance in PIU. The amount of time
spent online per day, use of Internet mainly for social networking,
dating, or pornography, and main place of Internet use in the class/
college, or friend’s house, and predominant time of Internet use during
evening hours were significantly associated with PIU in the multivariate
regression analysis. However, all of these variables tended to vary be-
tween countries. For instance, the use of Internet mainly for social
networking was significantly associated with PIU in Croatia, UAE,
Turkey and Vietnam and not in other countries. The use of Internet
mainly for dating and pornography was significantly associated with
PIU in Serbia and Croatia, respectively. This suggests strong cultural
differences responsible for variations in the Internet use pattern related
correlates of PIU. This is supported by the findings of few previous
cross-cultural studies, reporting differences in the pattern of Internet
use among the students of western countries compared to the Asian
countries (Peters et al., 2015; Yin et al., 2018). The same pattern was
observed for excessive Internet gaming (Stevanovic et al., 2019). The
more collectivistic and interdependent nature of Asian society as
compared to the individualistic and independent social style of the
Western society might be partly responsible for this.

The PHQ-ADS score was used as a proxy measure of psychological
distress in the present study, which is a composite score obtained from
adding the PHQ-9 and GAD-7 scores representing the severity of de-
pressive and anxiety symptoms severity respectively. The addition of
psychological distress related variable contributed to the maximum
amount of variance observed in PIU (10.8%). This was the strongest and
most stable correlate of PIU among study participants. This is in line
with the bulk of literature available on association of depressive and
anxiety disorder or symptoms with increased risk of having PIU (Ho

Vietnam

B (p-value)
—0.025 (0.50)
—0.040 (0.30)
—0.084 (0.03)*
0.061 (0.12)
0.006 (0.87)
0.113 (0.003)**
0.083 (0.02)*
0.017 (0.67)
0.094 (0.015)*
0.074 (0.06)
0.019 (0.66)
—0.006 (0.88)
0.008 (0.83)
0.016 (0.66)
0.340 (< 0.01)**
0.213

0.193

F =10.81 (< 0.01)**

—0.010 (0.87)
—0.026 (0.67)
0.209 (< 0.01)**

F = 4.81 (< 0.01)**

Turkey

B (p-value)
0.024 (0.69)
0.019 (0.77)
—0.012 (0.85)
0.171 (0.005)**
0.104 (0.08)
—0.060 (0.31)
0.129 (0.055)
0.017 (0.79)
0.013 (0.83)
0.204 (0.01)*
0.080 (0.33)
0.300 (< 0.01)**
0.237

0.188

Bangladesh p (p-value)
—0.041 (0.55)

0.000 (0.99)

F =4.56 (< 0.01)**

0.125 (0.09)
0.336 (< 0.01)**

0.300

0.254 (0.001)**
0.234

—0.048 (0.55)
0.128 (0.12)
0.044 (0.55)
0.069 (0.38)
—0.070 (0.41)
0.031 (0.66)
0.031 (0.66)
0.008 (0.91)
—0.010 (0.91)

0.066 (0.47)

—0.121 (0.10)
0.129 (0.06)
0.066 (0.34)
—0.043 (0.54)
0.037 (0.59)
0.050 (0.56)
0.055 (0.48)
—0.130 (0.06)
0.097 (0.20)
—0.014 (0.85)
F = 5.86 (< 0.01)**

0.339 (0.11)
0.502 (< 0.01)**

Nepal

B (p-value)
0.006 (0.93)
0.161 (0.03)*
0.430 (0.04)*
0.381

0.316

—0.116 (0.08)

0.165 (0.02)*

F = 4.67 (< 0.01)**
middle, 0.1-0.2= low).

0.062 (0.41)
—0.002 (0.97)

0.273 (< 0.01)**
—0.124 (0.14)
0.024 (0.77)
0.004 (0.96)

B (p-value)
0.075 (0.25)
—0.093 (0.19)
0.111 (0.11)
0.021 (0.76)
0.025 (0.72)
0.134 (0.08)
0.399 (< 0.01)**
0.277

UAE
0.281

—0.001 (0.98)
0.159 (< 0.01)**
0.066 (0.98)

0.356 (< 0.01)**

F =8.73 (< 0.01)**

0.146 (0.001)**
0.217

—0.025 (0.56)
—0.037 (0.40)
0.083 (0.053)
0.012 (0.81)
0.081 (0.09)

0.061 (0.18)
—0.039 (0.46)

India

B (p-value)
—0.028 (0.59)
0.044 (0.42)
0.064 (0.26)
0.192

—0.103 (0.04)*
0.017 (0.74)
—0.068 (0.19)
0.163 (0.003)**
0.381 (< 0.01)**

F =7.65 (< 0.01)**

0.154 (0.004)**
0.277

B (p-value)
—0.008 (0.87)
0.076 (0.14)
0.109 (0.03)*
—0.015 (0.77)
0.093 (0.08)
—0.069 (0.24)
—0.010 (0.86)
0.096 (0.07)
0.054 (0.33)

Serbia
0.241

—0.012 (0.77)
—0.049 (0.26)
—0.048 (0.25)
F =13.9 (< 0.01)**

0.109 (0.01)*
0.124 (0.004)**
—0.049 (0.24)
0.114 (0.007)**
0.060 (0.16)
0.054 (0.20)
0.079 (0.07)
0.034 (0.51)
—0.018 (0.72)
—0.014 (0.74)
—0.003 (0.94)
0.454 (< 0.01)**
0.333

B (p-value)

Croatia
0.309

Main purpose for IU is social networking

Main purpose for IU is dating
Main purpose for IU is pornography

Main location of IU is class

Main location of IU is friend’s house
Main location of IU is internet cafe
Predominant time of IU in evening
Predominant time of IU in night

PHQ-ADS score

Main purpose for IU is shopping
RZ

Variable

Age

Male gender

Relationship present

Time spent online/day

Main purpose for IU is gaming
Adjusted R?

Model characteristics

IU Internet use; B Standardized coefficient; * p-value < 0.05; ** p-value < 0.01. ( > 0.3 high, 0.2-0.3

Power of the predictors for PIU across countries included.

Table 5
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et al., 2014; Starcevic, and Khazaal, 2017). This was the only correlate
of PIU that remained significant across all eight countries included in
this study, suggesting that psychological distress was associated with
PIU irrespective of the country or culture to which a participant be-
longed. Further, this association between psychological distress and PIU
was not substantially attenuated even after adjusting for the effects of
socio-demographic and pattern of Internet use related factors.

The starting of a graduate course in university/college brings a
completely new set of challenges with itself and often marks the be-
ginning of transition into young adulthood for most students. This re-
quires them to face everyday challenges of staying out of home, taking
care of one’s health, forming new interpersonal relationships, and se-
curing newer avenues of social and emotional support. This is also the
time when graduates have to shift from student-life to working-life,
with many of them still being uncertain about their future career po-
sition or fearing the possibility of unemployment. Thus, individuals
who are not able to cope with these newer demands are vulnerable to
experience loneliness, frustration, boredom, and depression during this
phase of transition into young adulthood. The Internet is often viewed
by students as a medium to cope with these new challenges, establish
new interpersonal relationships, entertain themselves, and seek in-
formation and guidance. However, excessive reliance on Internet might
lead to neglect of alternative leisure activities, hobbies, social gather-
ings, outdoor events, sports activities, family events and miss possible
offline events, which could have been rewarding in the real world (Kim,
and Davis, 2009). Individuals gradually start spending more time doing
various different online activities/behaviours, and retreat into a fa-
miliar and comfortable virtual world of Internet (Kim, and Haridakis,
2009). This forms a vicious cycle, as often individuals with PIU would
be unable to control their Internet use despite of promising to them-
selves, which would lead to greater psychological distress among them
(Tsai, and Lin, 2003). There is some evidence that suggests that the
presence of psychiatric symptoms increases the risk of developing PIU
prospectively (Ko et al., 2009). In addition, social isolation caused by
excessive Internet use among PIUs might also lead to depression (Yao,
and Zhong, 2014). Nevertheless, psychological distress and PIU co-
occur frequently, and exacerbation of PIU and depression/anxiety could
occur when they interact with each other.

There has been a growing interest in PIU in the recent years. The
same has been explored among different population groups (Balhara
et al., 2018; Grover et al., 2019; Jamir et al., 2019; Mamun et al., 2019).

These findings should be interpreted while keeping in mind the
strengths and limitations of the present study. The study participants
were recruited following non-randomized sampling procedure from few
colleges/universities across different countries selected as per the con-
venience, limiting the generalizability of findings. Also, the study did
not collect data on essential and non- essential internet use. Further,
only associations and not a causal link with PIU could be established
due to the cross-sectional study design. The use of only self-report-
based instruments to assess the pattern of Internet use and severity of
PIU, depression and anxiety was prone to recall and social biases. The
main strength of the present study was that participants were surveyed
using consistent procedures, and the use of cross-culturally valid in-
struments with acceptable measurement invariance for assessment of
psychological distress (depression and anxiety symptoms severity)
among participants in each country (Doi et al., 2018; Ito et al., 2018).

5. Conclusion

Our study showed that the prevalence rates of problematic Internet
use could vary markedly among college/university students across
different countries and cultures. Psychological distress (depressive and
anxiety symptoms severity) was found to be the most stable and
strongest factor associated with PIU. The study suggests that proble-
matic Internet use is an important emerging mental health condition
associated with significant psychological distress among college/
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university going young adults across different countries and cultures.
This is the first study, to best of our knowledge, which had com-
pared the pattern and correlates of PIU across multiple countries.
Future research with a larger and more representative sample size and a
longitudinal study design is needed to further establish the findings of
the present study and assess the causality between psychological dis-
tress and problematic Internet use. However, irrespective of the direc-
tion of causality between the two conditions, the present study under-
scores the importance of screening university students for PIU and
psychological distress as there is a high likelihood that they co-occur
and magnify each other. This might help in early identification of
vulnerable population and timely referral to specialists in providing
psychological care. Further, there is need to raise awareness among
young adults, faculty, and concerned authority about the possible
harms associated with PIU and provide knowledge about healthy pat-
terns of Internet use. An initiative making use of internet facilitated
learning modules on screening, identification and early intervention of
PIU among students has been found to be effective and acceptable
among school teachers and counsellors (Balhara and Singh, 2019). Si-
milar, resources should be developed for the university/ college tea-
chers as well. Also, an online resource hub (BehavioR) has been de-
veloped with support from World Health Organization, Regional office
for South East Asia (Balhara and Anwar, 2019). The BehavioR (the
Behavioral addictions Resource hub) has been established with the aim
of offering a one-stop resource centre for behavioural addictions to
patients, caregivers, the general public, health-care providers, aca-
demics, researchers and policy-makers. Such portal shall be helpful
resources on prevention and management of behavioral addictions.
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