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Abstract: We aimed to assess the prevalence, content structure and psychological comorbidity of
PIU in Russian adolescents. In addition, the design of our research provided an opportunity to com-
pare demographic and psychological patterns of different forms of PIU: generalised (PIUgen) and
specific — problematic video game use (PUgame) as well as problematic social media use (PUsocial).
Methods: This is a one-stage cross-sectional observational study of school sampling in three major
Siberian cities. A total of 4514 schoolchildren aged 12-18 (mean age 14.52+1.52 years) were surveyed.
Chen Internet Addiction Scale, Game Addiction Scale for Adolescents”, and The Social Media Dis-
order Scale were used to identify PIU and its types. Results: The prevalence of PIUgen among ado-
lescents in Central Siberia was 7.2%; the prevalence of PUgame was 10.4%; the prevalence of PUso-
cial was 8.0%. The results of structural equation modelling, as well as the correlation analysis data,
suggest two possible patterns of psychosocial problems with PIU — the first one characteristic of
both PIUgen and PUsocial, the second one, significantly different, — of PUgame. Conclusions: Urban
adolescents in Central Siberia do not differ significantly from their Asian and European peers. Our
findings support the concept of rejecting the term “generalised PIU” as a single psychological con-
struct.

Keywords: adolescents, Internet addiction, problematic Internet use, game addiction, social media
addiction, Russia

1. Introduction

The last two decades have been characterized by the avalanche-like increase in Inter-
net use in all social groups, especially among adolescents and young adults [1]. The phe-
nomenon of Internet addiction, or “pathological/compulsive Internet use,” occurs in a
number of predominantly adolescent and young adult Internet users, which is character-
ized by loss of control over online activities, compulsive craving for various Internet ac-
tivities, often causing a wide range of psychosocial and psychosomatic problems.

First described in the mid-1990s, the phenomenon of Internet addiction [2-4] has gen-
erated numerous scientific, clinical and social debates since its emergence till the present.
From the point of view of classical psychology and psychiatry, addictive online behaviour
is a relatively new phenomenon that has, to date, no generally accepted formal definition.
Some interchangeable terms can be found in specialized literature, such as the recently
proposed “problematic interactive media use” [5], as well as more traditional “problem-
atic Internet use” (PIU), “pathological Internet use”, “compulsive Internet use”, and fi-
nally “Internet addiction.” All of these are “umbrella” terms reflecting generalized
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problematic Internet use (PIUgen) without reference to specific content. By the present
time, five specific types of online activity can be considered potentially addictive: prob-
lematic video game use (PUgame), problematic social media use (PUsocial), problematic
Internet pornography use, Internet gambling and compulsive Internet searching and surf-
ing [6]. Only one of these five addictive types of behaviour, namely PUgame, is now offi-
cially considered to be a mental disorder (Internet Gaming Disorder, DSM-5; American
Psychiatric Association, 2013; Gaming Disorder, ICD-11, 2019).

PIU prevalence figures in respect of adolescents, published in global literature, vary
widely depending on explored ethno-social groups, diagnostic criteria and questionnaires
— from 1% to 50% [1,7]. In Europe, for instance, the prevalence of PIU among adolescents
is 1-11%, with an average of 4.4% [8]. In the United States, the prevalence of PIU in the
total sample is 0.3-8.1% [9]. At the same time, the prevalence of PIU in Asian countries
(China, South Korea, Singapore, etc.) is much higher among adolescents and young
adults, ranging from 8.1 to 26.5% [10,11].

A large number of studies have convincingly demonstrated strong comorbidity of
PIU with a wide range of psychopathological conditions [12,13]. For instance, a meta-anal-
ysis by Ho et al. [14] demonstrated comorbidity of PIU with depression (Odds Ratio (OR)
=2.77, Confidence Interval (CI) = 2.04-3.75), anxiety disorders (OR = 2.70, CI = 1.46-4.97),
attention deficit hyperactivity disorder (ADHD) (OR= 2.85, CI = 2.15-3.77). Carli et el. in
their systematic review showed that depressive disorder and ADHD have the highest as-
sociation with PIU, while anxiety disorder, obsessive-compulsive disorder, social phobia
and aggressive behaviour, have a smaller but significant association. The same conclu-
sions were reached in a recent systematic review [12]. The Durkee et al. research [15],
which included a representative sample of 11,356 adolescents from 11 European countries,
conclusively showed a correlation between PIU and self-harming and suicidal behaviour,
as well as depression and anxiety. The same findings were obtained in a recent study by
Jiang et al. [16]. In addition, PIU in adolescents was found to be associated with chronic
conditions (OR=1.58 CI=1.11-2.23), back pain (OR=1.46 CI=1.04-2.05), overweight (OR=1.74
CI=1.03-2.93), musculoskeletal pain (OR=1.36 CI=1.00:1.84) and sleep disturbance
(OR=2.16 CI=1.62-2.88) [17,18].

As far as we know, Russia is a “blank spot” with regard to the scientific findings
described above — so far no data on the prevalence, structure and psychiatric comorbidity
of PIU in Russian adolescents have been published in the global English-language litera-
ture. We believe that such data should be available to the global scientific community, at
least in the context of comparing different populations.

An important aspect and trend in contemporary PIU research is the attempt to move
away from the study of solely generalized, undifferentiated PIU content, towards the anal-
ysis of specific types of PIU, such as PUgame and PUsocial [19,20]. It remains unclear to
what extent these types of pathological Internet activity are related to PIUgen and to each
other. Sample analysis, using simultaneous screening tools for PIUgen, PUgame and
PUsocial, could represent a new approach in this direction [21]. We are aware of only two
studies with a simultaneous analysis of PIUgen, PUgame and PUsocial; both of them were
based on adult population groups [22,23]. Adolescent population groups have not been
investigated in studies with a similar design, which conditions the need for such analysis.

The present study aims to be the first attempt in the global English-language litera-
ture to assess the prevalence, content structure and psychological comorbidity of PIU
among Russian adolescents by the example of unbiased school sampling. Furthermore,
the design of this study provides an opportunity to systematically explore how different
forms of PIU (PIUgen, PUgame and PUsocial) relate to each other, to what extent they are
similar or different in prevalence, demographic characteristics and psychological patterns.

2. Materials and Methods
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2.1. Participants.

The research represents a cross-sectional observational study of an unbiased school
sample in three large cities of Central Siberia. The research objects were represented by
adolescents aged 12-18 (n = 4514; mean age 14.52 + 1.52 years, boys/girls ratio 46.4% /
53.6%) — students of 10 comprehensive schools in Krasnoyarsk, Russia (n =2901), 4 com-
prehensive schools in Abakan, Russia (n = 1400) and 2 comprehensive schools in Kyzyl,
Russia (n =213).

2.2. Measurement.

After obtaining informed parental consent, the learners were notified that the survey
was voluntary and confidential and they were asked to complete self-report question-
naires in paper form, in a common classroom area for 45 minutes. The survey was con-
ducted in spring 2019. The study was approved by the Ethics Committee of the Federal
Research Centre “Krasnoyarsk Science Centre of the Siberian Branch of the Russian Acad-
emy of Sciences” (Conclusion of the expert commission No. 12 dated December 10, 2018).

2.2.1. Internet addiction measurement.

To identify the presence of Internet-dependent behaviour, the Chen Internet Addic-
tion Scale (CIAS) was used [24]. The CIAS covers five symptomatic criteria of addictive
behaviour, among them compulsive symptoms, withdrawal symptoms, signs of toler-
ance, the presence of psychological or somatic problems and time management difficul-
ties. The questionnaire comprises 26 statements, each rated according to the 4-score Likert
scale: “not at all suitable” (1 point), “slightly suitable” (2 points), “partially suitable” (3
points) and “totally suitable” (4 points). The overall CIAS score > 65 was treated as the
presence of PIUgen.

The content consumption patterns in adolescents with Internet addiction were ana-
lyzed using the Russian-language version of the “Game Addiction Scale for Adolescents”
(GASA) questionnaire [25] and “The Social Media Disorder Scale” (SMDS) questionnaire
[26].

GASA questionnaire comprises 7 questions relating to behavioural disorders in ado-
lescents caused by excessive preoccupation with Internet gaming. Each question was
rated on a 5-score Likert scale: “never” (0 points), “rarely” (1 point), “sometimes” (2
points), “often” (3 points), “very often” (4 points). According to the criteria proposed by
the authors [25], two options were identified — a polythetic format of addiction or PUgame
(if any 4 or more of the 7 questions were answered as “sometimes”, “often” or “very of-
ten”) and a monothetic format of addiction (if all the questions were answered “some-
times” or “often” or “very often”).

SMDS questionnaire consists of 9 questions relating to behavioural disorders caused
by excessive use of social networking sites. Each question has two answer options: “no”
and “yes.” Five or more positive answers out of nine points to the presence of PUsocial
[26]. A recent cross-national analysis of adolescents’ psychometric characteristics in 44
countries showed a high level of validity and reliability of SMDS [27].

2.2.2. Psychosocial problems assessment.

The Strengths and Difficulties Questionnaire (SDQ) was developed by Goodman et
al. [28] as a brief psychopathological screening tool that has been recommended for the
detection and classification of psychosocial problems in adolescents. The SDQ is widely
used today both in clinical practice and scientific research and is characterized by conci-
sion coupled with reliability and a possibility to assess various aspects of the adolescent’s
psychosocial condition. An indisputable advantage of the SDQ is its wide accessibility —
it has been translated into more than 80 languages and is freely available on the develop-
ers’ website (https://sdqinfo.org), allowing for cross-cultural comparison. The Russian-
language version of the SDQ has been thoroughly validated by Ruchkin et al. [29] and
Slobodskaya et al. [30] through a sample of Siberian schoolchildren (Novosibirsk, Russia).
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One-sided self-rated SDQ for children aged 12-17 was used. The SDQ consists of 25
statements relating to the adolescent’s mischief and socially acceptable behaviour over the
past 6 months. The answers are scored on a 3-point scale (0 = not true, 1 = somewhat true,
and 2 = certainly true; the points are assigned in forward or reverse order for each question
in accordance with the authors’ instructions [28]) and are grouped under five scales: Emo-
tional symptoms, Conduct problems, Hyperactivity/inattention, Peer problems, and Pro-
social behaviour. As provided by the instructions of the questionnaire authors [28], state-
ment points are summed up and grouped to calculate an index for every scale: Emotional
symptoms — statements 3, 8, 13, 16, 24; Conduct problems — 5, 7, 12, 18, 22; Hyperactiv-
ity/inattention - 2, 10, 15, 21, 25; Peer problems — 6, 11, 14, 19, 23. The score summary value
reflects the severity of the problems in a particular area for a particular adolescent. Be-
sides, a resulting scale, the Total Difficulties Score, can be calculated by summing up the
first four scaled scores. Separately, the Prosocial Behavior Score is calculated, based on the
summary score of statements 1, 4, 9, 17 and 20. We used the Russian version of the ques-
tionnaire which can be freely downloaded from the developers’ website
https://sdqinfo.org/.

The psychometric characteristics of the questionnaires included in the study are pre-
sented in Table 1.

Table 1. Psychometric characteristics of the questionnaires included in the study.

Questionnaire Cronbach's al- X2 CFI TLI RMSEA
pha df, p (90% CI)
Chen Internet Addiction 0.909 5890 0.837 0.823 0.064
Scale (CIAS) 299, <.001 (0.063-0.066)
Game Addiction Scale 0.917 688 0.968 0.952 0.103
for Adolescents (GASA) 14, <.001 (0.097-0.110)
Social Media Disorder 0.679 464 0.898  0.865 0.060
Scale (SMDS) 27,<.001 (0.055-0.065)
Strengths and Difficul- 0.656 8272 0.528 0.485 0.080
ties Questionnaire 275,<.001 (0.079-0.081)
(SDQ)

Note: CFI — comparative fit index; TLI — Tucker-Lewis index; RMSEA - root means a

square error of approximation; CI — confidence interval.

2.3. Statistical Analysis.

The statistical analysis of the results was performed using the IBM SPSS Statistics for
Windows, v20.0 with the Statistical Package for the Social Sciences and AMOS 21.0 (IBM
Corp, Armonk, NY). The confirmatory factor analysis was carried out in the statistical
computing system R [31], the Lavaan package [32], implemented in the Jamovi graphical
interface (ver. 2.0 [33]). The quality of the models’ fit with empirical data was assessed
using the following indicators: x2, root mean square error of approximation (RMSEA),
comparative fit index (CFI), Tucker-Lewis index (TLI). The association of different types
of problematic internet use with relevant variables was assessed with the use of multiple
regression analysis within structural equation modelling (SEM). The regression
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coefficients were estimated while controlling all other predictors in the model. Odds ratios
(ORs) were calculated by multiple logistic regression with adjustment for covariates. The
strength of the relationship between the two variables was determined using Spearman’s
rank correlation coefficient (r). The student’s t-test was used to compare the quantitative
data. The comparison of groups by the qualitative binary data was performed using the
Pearson x2 test with Yates correction.

3. Results

3.1. Descriptive statistics.

The original sample comprised 4838 students. After removing those who were not
able to complete all sections of the questionnaire (n = 324, 6.7%), the sample comprised
4514 adolescents. Thus, the response rate in this study amounted to 93.3%.

The demographic characteristics of the sampled adolescents in the present study,
along with the main descriptive statistics of the generalized and specific PIU parameters
(PIUgen, PUgame and PUsocial) used in the research, as well as the mean SDQ scales
values, are presented in Table 2. The mean age of the 4514 tested adolescents was
14.52+1.52 years, with the boy/girl ratio of 2,092 (46.4%) / 2422 (53.6%).

3.2. Prevalence and age-sex depending content structure.

The prevalence of PIUgen, as estimated based on the CIAS questionnaire, was 7.2%
of the total sample and was higher in the girls than in the boys (8.9% vs. 5.2%, p <0.001).
The prevalence of PUgame, as estimated based on the GASA questionnaire results, was
10.4% of the total sample, being more than twofold higher in the boys compared to the
girls (15.7% vs. 5.9%, p < 0.001). The prevalence of PUsocial, as estimated based on the
SMDS questionnaire, was 8.0% of the total sample, being more than three times higher in
the girls compared to the boys (11.8% vs. 3.5%, p < 0.001). Compared with the boys, the
girls in our sample scored higher on the emotional symptoms and prosocial behaviour
scales of SDQ (Table 2). Similar gender differences were described in other adolescent
populations surveyed with the SDQ [29,34].

The age-specific characteristics of generalized and specific PIU (PIUgen, PUgame and
PUsocial), with stratification by gender, are presented in Table 3. The boys showed no age
differences in PIUgen prevalence (5.7% in 12-14 years old vs. 4.8% in 15-18 years old, p =
0.404), whereas the prevalence of PIUgen in the girls increased with age (7.7% in 12-14
years-old vs. 10.1% in 15-18 years-old, p = 0.042).
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Table 2. Descriptive statistics for major study variables.

Variables All Boys Girls p (Boys vs. Girls)
participants
Age12-14 2217 1003 (45.2%) 1214 (54.8%) —
Age 15-18 2297 1089 (47.4 %) 1208 (52.6%) —
Total 4514 2092 (46.4%) 2422 (53.6%) —
City
Krasnoyarsk 2901 1327 (45.7%) 1574 (54.3%) —
Abakan 1400 674 (48.1%) 726 (51.9%) —
Kyzyl 213 91 (42.7%) 122 (57.3%) —
Ethnicity
Russians 3546 1656 (46.7%) 1890 (53.3%) —
Khakass 164 66 (40.2%) 98 (59.8%) —
Tuvans 397 179 (45.1%) 218 (54.9%) —
Others 407 191 (46.9%) 216 (53.1%) —
CIAS results (n =4514)
Chen Internet addiction Scale 44.3+12.5 42.5+12.0 45.8+12.7 0.009
(CIAS), score
Generalized problematic 324 (7.2%) 109 (5.2%) 215 (8.9%) <0.001
Internet use (PIUgen),
CIAS score 2 65
GASA results (n =4514)
Game Addiction Scale for 9.6+6.7 12.1+6.03 7.5+6.3 <0.001
Adolescents (GASA), score
Problematic computer game use 471 (10.4%) 329 (15.7%) 142 (5.9%) <0.001
(PUgame),
4/7 GASA items endorsed
SMDS results (n = 4514)
Social Media Disorder Scale 1.7+1.8 1.1+1.5 2.1+£1.9 <0.001
(SMDS), score
Problematic social media use 359 (8.0%) 73 (3.5%) 286 (11.8%) <0.001
(PUsocial),
5/9 SMDS items endorsed
Strengths and Difficulties Questionnaire (SDQ) results (n = 4514)
Total difficulties score 11.4454 10.4+5.2 12.3£5.4 <0.001
Emotional symptoms score 3.1+2.5 2.1+2.1 3.842.5 <0.001
Hyperactivity score 3.3+2.0 3.1£2.0 3.4+2.1 <0.001
Conduct problems score 2.3+1.5 2.3+15 2.3+1.5 0.955
Peer problem score 2.8+1.8 2.8+1.8 2.8+1.8 0.687
Prosocial behavior score 7.1£2.1 6.8+£2.2 7.4%2.1 <0.001

Note: Data are presented as n (%) and Mean + SD. Pearson x2 test and Student's t — tests were used, respectively.
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Table 3. Age-specific features of generalised and specific PIU with stratification by gender (n =4514).

Age12-14 Age 15-18
All Boys Girls p All Boys Girls P
n=2217 n=1003 n=1214 (Boys vs. Girls) n=2297 n=1089 n=1208 (Boys vs.
Girls)

Generalized problematic 150 (6.8%) 57 (5.7%) 93 (7.7%) 0.078 174 (7.6%) 52 (4.8%) 122 (10.1%) <0.001
Internet use (PIUgen), x2=3.1 X2=224
CIAS score = 65
Game users 1795 (81.0%) 930 (92.7%) 865 (71.3%) <0.001 1809 (78.8%) 1089 (89.5%) 720 (59.6%) <0.001
(computer game playing x2=162.9 X2 =263.7
during past month)
Problematic computer 261 (11.8%) 174 (17.4%) 87 (7.2%) <0.001 210 (9.1%) 155 (14.2%) 55 (4.6%) <0.001
game use (PUgame), Xx2=53.8 X2 =63.5
4/7 GASA items endorsed
Computer game addiction, 21 (1.0%) 11 (1.1%) 10 (0.8%) 0.660 27 (1.2%) 21 (1.9%) 6 (0.5%) 0.003
7/7 GASA items endorsed x2=0.2 x2=8.9
Social media users 2112 (95.3%) 933 (93.0%) 1179 (97.1%)  <0.001 2224 (96.8%) 1045 (96.0%) 1179 (97.6%)  0.034
(social media using during x2=19.5 X2=4.5
past year)
Problematic social media 214 (9.7%) 44 (4.4%) 170 (14.0%) <0.001 145 (6.3%) 29 (2.7%) 116 (9.6%) <0.001
use (PUsocial), 5/9 SMDS x2=57.1 X2 =45.5
items endorsed
Social media addiction, 10 (0.5%) 4 (0.4%) 6 (0.5%) 0.988 8 (0.4%) 3 (0.3%) 5 (0.4%) 0.836
9/9 SMDS items endorsed x2<0.1 x2<0.1
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The adolescents who played computer games within the month before the research
were more numerous among the boys than the girls (91.6% vs. 65.4%, p <0.001). With age,
the number of active computer game users decreased slightly among the boys (92.7% in
12-14 years old vs. 89.5% in 15-18 years old, p = 0.013) and to a greater extent among the
girls (71.3% in 12-14 years old vs. 59.6% in 15-18 years old, p < 0.001). Consistently, the
PUgame prevalence hardly decreased with age in the boys (17.4% in 12-14 years old vs.
14.2% in 15-18 years old, p = 0.058) and was 1.5 times lower in older girls than in younger
ones (7.2% in 12-14 years old vs. 4.6% in 15-18 years old, p = 0.008). Interestingly, the rel-
ative number of adolescents with marked computer games addiction (7/7 GASA items
endorsed) was almost identical in the boys and girls of the younger age group (1.1% vs.
0.8%, p = 0.660) and 4 times higher in the boys of the older age group compared to the
girls (1.9% vs. 0.5%, p = 0.003).

Siberian adolescents, regardless of gender and age, are very active in using the social
resource of the Internet: 93.0%-97.6% reported using social media over the year. The prev-
alence of PUsocial decreased with age in both the boys (4.4% in 12-14 years old vs. 2.7%
in 15-18 years old, p = 0.043) and the girls (14.0% in 12-14 years old vs. 9.6% in 15-18 years
old, p =0.001). The relative number of adolescents with a strong social media dependence
(9/9 SMDS items endorsed) was registered in the interval of 0.3-0.5%, not depending on
gender or age (Table 3).

The content consumption structure among the adolescents with a positive CIAS test
(265), as a function of gender and age, is presented in Figure 1. It can be seen from the
presented data that at least 60-70% of adolescents with PIUgen, according to the CIAS
results, had PUgame, PUsocial or their combination. Whereas the content consumption
structure remained virtually unchanged with age in the boys, the girls show a significant
increase in the relative share of undifferentiated PIU with age (none-PUgame and none-
PUsocial among CIAS positive — 2.6% in 12-14 year-old girls vs. 4.2% in 15-18 year-old
girls, p = 0.003).

Overlaps between PIUgen, PUgame and PUsocial are shown in Tables 4-6. Only a
small proportion of adolescents demonstrated a combination of PIUgen traits with posi-
tive tests for PUgame (2.7%) and PUsocial (3.3%), as well as a combination of PUgame and
PUsocial traits (2.4%). However, while the PIUgen+PUgame share accounted for only 26%
of the entire group with PUgame, the PIUgen+PUsocial proportion accounted for as much
as 41% of the entire group with PUsocial. Thus, PUsocial correlates more with the positive
results confirming the presence of PIUgen as assessed by the CIAS questionnaire.
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Figure 1. Content consumption patterns among adolescents with positive CIAS test (=65) by gender

and age.

Table 4. Contingency table showing the overlap between generalized problematic Internet use

(generalized PIU) and problematic computer game use (PUgame), n = 4514.

Generalized Problematic Internet Use Problematic computer game use (PUgame)

(generalized PIU)

No Yes Total
No 3839 (85.1%) 351 (7.8%) 4190 (92.8%)
Yes 204 (4.5%) 120 (2.7%) 324 (7.2%)
Total 4043 (89.6%) 471 (10.4%) 4514 (100%)

Table 5. Contingency table showing the overlap between generalized problematic Internet use (generalized

PIU) and problematic social media use (PUsocial), n = 4514.
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Generalized Problematic Internet Use Problematic social media use (PUsocial)

(generalized PIU)

No Yes Total
No 3980 (88.2%) 210 (4.6%) 4190 (92.8%)
Yes 175 (3.9%) 149 (3.3%) 324 (7.2%)
Total 4155 (92.1%) 359 (7.9%) 4514 (100%)

Table 6. Contingency table showing overlap between problematic computer game use (PUgame) and

problematic social media use (PUsocial), n = 4514.

Problematic computer game use Problematic social media use (PUsocial)
(PUgame)

No Yes Total
No 3792 (84.0%) 251 (5.6%) 4043 (89.6%)
Yes 363 (8.0%) 108 (2.4%) 471 (10.4%)
Total 4155 (92.0%) 359 (8.0%) 4514 (100%)

3.3. Comorbidity problematic Internet use with psychosocial problems.

3.3.1. Logistic regression analysis.

The results of logistic regression analysis showed a high degree of PIU associated
with adolescent psychosocial problems (Table 7). The highest association for all PIU de-
tection questionnaires was found with the presence of emotional problems and hyperac-
tivity. The highest degree of association was found for the CIAS questionnaire assessing
PIUgen: OR = 3.65 (CI 2.89-4.64) for emotional symptoms and OR = 4.56 (CI 2.89-4.64) for
hyperactivity. The same predictors were highly associated with the presence of PUsocial
and — to a somewhat lesser extent — with the presence of PUgame (Table 7). The only factor
that did not show any association with PIU was the low level of prosocial behaviour in
the presence of PUsocial.
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Table 7. Logistic regression estimates for generalized problematic Internet use (CIAS scale), problematic computer game use (GASA scale), and problematic social

media use (SMDS scale) according to psychosocial problems evaluated with SDQ in Russian adolescents (crude and adjusted odds ratios, n = 4514).

Generalized problematic Internet use (PIU) Problematic computer game use Problematic social media use
(PUgame) (PUsocial)
OR OR P OR OR P OR OR p
crude adjusted crude adjusted crude adjusted
Total difficulties 4.58 4.47 <0.001 3.02 3.79 <0.001 3.84 3.48 <0.001
3.62-5.79 3.52-5.67 2.45-3.71 3.05-4.71 3.06-4.81 2.76-4.38
Emotional 3.83 3.65 <0.001 1.77 2.89 <0.001 4.07 3.31 <0.001
symptoms 3.05-4.82 2.89-4.64 1.45-2.16 2.32-3.60 3.26-5.07 2.63-4.16
Hyperactivity 4.50 4.56 <0.001 3.04 3.55 <0.001 4.09 3.90 <0.001
3.36-6.03 3.38-6.13 2.30-4.00 2.66-4.75 3.07-5.46 2.89-5.24
Conduct problems 2.95 3.10 <0.001 2.34 2.34 <0.001 2.38 2.44 <0.001
2.32-373 2.44-3.94 1.91-2.88 1.90-2.90 1.89-3.00 1.93-3.09
Peer problem 2.12 2.17 <0.001 1.25 1.25 <0.001 1.14 1.14 <0.001
1.73-2.73 1.73-2.73 1.18-1.31 1.19-1.32 1.08-1.21 1.08-1.21
Low level of 1.83 1.97 <0.001 1.86 1.71 <0.001 1.13 1.33 0.476
prosocial behavior 1.36-2.46 1.46-2.67 1.44-2.40 1.32-2.22 0.81-1.56 0.95-1.85 (OR crude)
0.098
(OR adjusted)

Note: ORs with 95% confident intervals are shown. Crude ORs were adjusted for sex, age, city (Krasnoyarsk, Abakan, Kyzyl), and ethnicity (Russians, Khakass,

Tuvans, others).
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3.3.2. Correlation analysis.

The correlation analysis results of explored psychometric characteristics are pre-
sented in Table 8. Like the results of logistic regression, the correlation analysis showed a
high association of emotional symptoms and hyperactivity scales with the presence of
PIUgen and PUsocial. At the same time, the presence of PUgame demonstrated a signifi-
cantly lower Spearman’s rank correlation coefficient with the CIAS scales which in no case
exceeded the minimal level of association (> 0.3). We also found no significant correlation
between the total GASA scores and the CIAS scales (r = 0.292, p < 0.001) and SMDS (r =
0.159, p <0.001).

3.3.3. Multiple regression analysis within structural equation modelling.

In order to compare the link of PIUgen, PUgame and PUsocial with relevant predic-
tor variables, including demographic and psychosocial characteristics based on the SDQ,
we undertook a separate multiple regression analysis within structural equation model-
ling (Figures 2-4). The results demonstrated evident distinct associations of certain pre-
dictor variables with the explored outcome variables. Thus, the male gender representa-
tives showed a very high association with PUgame (3 = -0.37, p < 0.001), whereas the fe-
male gender representatives demonstrated associations with PUsocial, although to a
lesser extent (3 = 0.22, p < 0.001). Age, city of residence and nationality of the adolescents
showed a very weak association with all addiction scales.

Among the SDQ questionnaire scales, the greatest standardized effect was shown by
the scales depicting the presence of emotional symptoms and hyperactivity for all out-
come variables. Interestingly, the profile of psychosocial problems was extremely close in
PIUgen and PUsocial, while PUgame was not. When analyzing the CIAS scale, the {3 effect
strength was equal to 0.17 (p < 0.001) for emotional symptoms and 0.12 (p < 0.001) for
hyperactivity, while as concerns the SMDS scale — 0.18 (p < 0.001) and 0.10 (p < 0.001)
respectively. At the same time, when the GASA scale results were analyzed, the 3 coeffi-
cient was only 0.06 (p < 0.001) for emotional symptoms and 0.05 (p < 0.001) for hyperac-
tivity; a nearly equivalent association with PUgame was demonstrated by conduct disor-
ders and peer problems of 0.05 (p < 0.001) and 0.04 (p < 0.001) respectively. Thus, the as-
sociative links were largely similar for PIUgen and PUsocial, but quite different for
PUgame.
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Table 8. Correlation matrix of studied variables.

Total Emotional . Conduct Peer Prosocial
Variables CIAS GASA SMDS L Hyperactivity .
difficulties | symptoms problems | problem | behavior
CIAS -
GASA 0.292 -
SMDS 0.592 0.159 -
Total difficulties 0.430 0.181 0.367 B
Emotional symptoms 0.376 0.043 0.370 0.767 _
Hyperactivity 0.358 0.176 0.271 0.698 0.346 -
Conduct problems 0.234 0.161 0.194 0.597 0.270 0.364
Peer problems 0.156 0.163 0.099 0.588 0.309 0.180 0.211 -
Prosocial behavior 0.088 0.134 0.023 0.174 0.007 0.147 0.188 0.187 -

Note: All values are significant at p <0.001, except for underlined values (p > 0.05). Gray colour marks Spearman'’s rank correlation coefficient > 0.3.
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Sex

Age

City

Ethnicity

SDQ total difficulties score Generalized PIU
! CIAS scale

emotional symptoms score ’

sDQ
hyperactivity score

sDQ 06
conduct problems score

sDQ
peer problem score

sDQ
prosocial behavior score

Figure 2. Multiple regression model for generalized problematic Internet use (PIUgen), n =4514.

Note: Standardized regression weights are shown. Variables were coded as: boys — 1, girls — 2; age 2-14 — 1, age 15-18 —
2; City: Krasnoyarsk — 1, Abakan — 2, Kyzyl - 3; Ethnicity: Russians — 1, Khakass — 2, Tuvans — 3, Others — 4. Model fit
parameters: CFI=0.985, TLI=0.965, RMSEA=0.029, p < 0.001.
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Sex
Age
-37
City
-,08
-,02
Ethnicity
-,02
A1 .
SDQ total difficulties score Game addiction
_ GASA scale
06
sDQ 05
emotional symptoms score '
04
sDQ
hyperactivity score 05
sDQ 04
conduct problems score

sba
peer problem score

sDQ
prosocial behavior score

Figure 3. Multiple regression model for problematic video game use (PUgame), n = 4514.

Note: Standardized regression weights are shown. Variables were coded as: boys — 1, girls — 2; age 2-14 — 1, age 15-18 —

2; City: Krasnoyarsk — 1, Abakan — 2, Kyzyl - 3; Ethnicity: Russians — 1, Khakass — 2, Tuvans — 3, Others — 4. Model fit
parameters: CFI=0.986, TLI=0.966, RMSEA=0.029, p < 0.001.
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Sex

Age

City

Ethnicity

SDQ total difficulties score Social media addiction
_ SMDS scale

sDQ 10
emotional symptoms score ’

sDQ
hyperactivity score

sDQ 03
conduct problems score

sSDQ
peer problem score

sbha
prosocial behavior score

Figure 4. Multiple regression model for problematic social media use (PUsocial), n = 4514.

Note: Note: Standardized regression weights are shown. Variables were coded as: boys — 1, girls — 2; age 2-14 - 1, age
15-18 - 2; City: Krasnoyarsk — 1, Abakan — 2, Kyzyl - 3; Ethnicity: Russians — 1, Khakass — 2, Tuvans — 3, Others — 4.
Model fit parameters: CFI=0.986, TLI=0.966, RMSEA=0.029, p<0.001.
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4. Discussion

The PIU prevalence figures for adolescents published globally vary depending on
explored ethno-social groups and used diagnostic criteria and questionnaires, from 1% to
50% [1,7]. In Europe, for instance, the prevalence of PIU among adolescents is 1-11%, av-
eraging 4.4% [8]. In contrast, the PIU prevalence in Asia (India, China, Japan, South Korea,
Thailand, Taiwan) is much higher among adolescents and young adults, 7.9-49.4%
[10,11,35,36]. The meta-analysis data on the prevalence of PIU among those under 25 in
the Gulf countries (Bahrain, Iraq, Kuwait, Oman, Qatar, Saudi Arabia and the United Arab
Emirates) also show high values of up to 33% [37]. One may conclude, based on recent
major systematic reviews and meta-analysis data, that the global average prevalence of
PIU in adolescents and young adults is about 5%, with some exceedance in Asia and North
America [1,38-40].

Our data show that the overall prevalence of PIUgen among urban adolescents in
Central Siberia is 7.2%, differing little from the global average prevalence of PIU (see
above) and from the data previously obtained for the East Asian region with the CIAS
questionnaire. For instance, a meta-analysis by Shao et al., using CIAS-based data from
three studies of Chinese adolescents, calculated an average prevalence of PIUgen — 9.0%
[41]. A recent CIAS testing of 8,098 Chinese students aged 17-25 also showed similar fig-
ures on the prevalence of PIUgen —7.7% [42].

In our sample, the PIUgen prevalence, as assessed by the CIAS questionnaire, was
higher in the girls than in the boys, which is somewhat contrary to the findings of other
studies — a meta-analysis by Wenliang et al. showed that males have a higher propensity
for Internet addiction than females [43]. However, this proportion is not universal. As
shown by the aforementioned study by Shen et al. based on the CIAS questionnaire, the
frequency of PIUgen was slightly higher in girls than in boys (8.2% vs. 7.2%, p = 0.11) [42].
A higher prevalence of Internet addiction in the Gulf countries was found in women com-
pared with men (48% vs. 24%, p = 0.05) [37]. Finally, a recent CIAS-based Russian testing
of adolescents in the Ural also found a higher prevalence of PIUgen in girls compared to
boys [31].

We hypothesise that the socio-cultural characteristics of the target population, which
determine the predominantly consumed Internet content, can play a significant role in the
gender distribution of adolescents with generalised PIU. Possibly, the gender differences
we have identified are related to gender specifics of content consumption in Siberian ad-
olescents: the girls showed threefold-intensity social media addiction, whereas the boys
demonstrated two times more intense gaming addiction (Table 2). Since, as shown below,
the CIAS questionnaire, designed to identify generalised Internet addiction that is undif-
ferentiated in content, correlates more with social media addiction, the gender distribu-
tion of PIUgen prevalence identified in our study has an obvious logical justification.

As shown in a systematic review by Mihara and Higuchi [44], PUgame prevalence
ranges from 0.7% to 27.5% and, like generalised PIU, is highly dependent on the used
questionnaires and evaluative dependence criteria. Like the case of generalised PIU, the
prevalence of PUgame shows a higher prevalence in Asian countries compared to other
regions [45]. As shown by our sample, 79.8% of adolescents played computer games dur-
ing the month before the review, 10.4% were categorised as PUgame adherents (4/7 GASA
items endorsed) and 1.1% were characterised as having computer game addiction (7/7
GASA items endorsed; Table 3). Our results are close to those obtained by the authors of
GASA questionnaire for a Dutch adolescent sample (9.3-9.4% in terms of the first mode of
assessment and 0.55-0.65% for the second evaluative method) [25], being as well much
similar to other population-based studies using GASA in adolescent samples from Hong
Kong [46], Finland [46] and Norway [47,48]. Like in most other studies [44], the prevalence
of PUgame in our sample was significantly higher in the boys when compared to the girls
(p <0.001, Table 2).

According to our data, the prevalence of PUsocial among Siberian adolescents was
8.0%, which is not practically different from the prevalence data obtained by the authors
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of the SMDS questionnaire for a Dutch teenage cohort (7.3-11.6) [26], as well as other
works using the SMDS: a Dutch sample in a longitudinal study (9.9-10.0%) [49], a repre-
sentative sample of 3,408 Finnish adolescents — 9.4% [50]. However, the SMDS results for
the representative sample of German adolescents (n=1001) were much lower, with a prev-
alence of 2.6% [51]. Interestingly, the same study also reported a significantly lower prev-
alence of PUgame (3.5%) compared with our data. This essential distinction may be ex-
plained by significant differences in data collection methodology — the German research-
ers used a telephone survey and some specific methods to ensure population representa-
tivity over a wide socio-geographic range, whereas our research was based on a school
survey of adolescents having similar social characteristics. Interestingly, other studies
providing representativity also identified significantly lower prevalence rates of PUgame
and PUsocial compared with convenience sampling [52,53]. A recent systematic review
by Cheng et al. [57] showed high heterogeneity in PUsocial prevalence within 5-26%: the
major modifying factors comprised the addiction classification method (monothetic/pol-
ythetic models and cut-offs) and geographic/cultural factors. The highest prevalence rates
of PUsocial are registered in collectivist nations within Asian and African countries [54].
The average PUsocial prevalence in 29 European countries was 7.4% [55].

In our sample of Siberian adolescents, the girls were significantly more likely to meet
the criteria of PUsocial presence. At the same time, the aforementioned studies of Dutch
adolescents did not find any correlation between the prevalence of PUsocial and gender
[26,49]. However, the data presented in several studies correlate with our findings: the
PUsocial prevalence in girls was also found in German [51], Hungarian [53], Finnish [50],
South Korean [37] adolescents, as well as in Spanish 17-25-year-olds [56]. Interestingly,
gender differences in content consumption persist into adulthood: a survey of 23,533
adults in Norway showed PUgame association with males and PUsocial with females [57].

As to age-related dynamics of addiction, our data showed that the prevalence of
PUgame decreased weakly with age in the boys (p = 0.058) and lowered significantly in
the girls (p = 0.008). The prevalence of PUsocial decreased with age in both the boys (p =
0.043) and the girls (p = 0.001). A higher prevalence of PUsocial (but not PUgame) in
younger learners, compared to the older ones, was also shown in a recent survey of Ger-
man schoolchildren [51]. The same, but less pronounced tendency was demonstrated in a
recent study of a representative sample of German adolescents [21].

These facts may indicate a low degree of symptom stability and remission in a sig-
nificant proportion of adolescents. Since our study is not longitudinal and representative
research, our data on age-related dynamics of generalised and specific PIU should be in-
terpreted with a certain caution. However, some longitudinal studies undertaken for
other populations show similar dynamics — the prevalence of PIU decreases slightly with
age, although longitudinal stability for PUgame in adolescence can be quite high, while
the remission rate may be low [44,45]. The findings on the natural course and stability of
PIU symptoms are very important. This was emphasised by a research team that devel-
oped the PUgame diagnostic criteria for DSM-5 [58]. If the core symptoms of generalised
and specific PIU are transient and have a self-repairing nature, these conditions should
not be treated as a separate clinical area. We deem that the introduction of an additional
criterion for Internet addiction in adolescents is worth discussing — stability of symptoms,
e.g., within 3 years, to establish a clinical diagnosis. In the absence of this criterion and the
presence of other symptoms, adolescents should be classified as an at-risk group, without
a definite clinical addiction diagnosis, in order to avoid psychiatric stigmatization.

In our opinion, the data on PIU structure age dynamics, presented in Figure 1, seems
to be quite interesting. As to the boys, we recorded a fairly stable structure not changing
within the age interval 12-18. At the same time, the share of PIU not differentiated in this
research (non-PUgame and non-PUsocial PIU) increased in the girls significantly with
age. At present, we cannot judge definitely on older girls’ change of interests — into which
area of Internet activity they are shifting. These can represent online chatting, consump-
tion of audio and video content available exclusively on the Internet, online shopping,
permanent news search in fear of missing out, compulsive little-minded Internet surfing,
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use of the Internet for educational purposes, or a combination of the above. This unre-
solved issue should be a subject of further research.

The analysis of psychosocial problems in adolescents with PIU showed that the major
identified association involved the presence of emotional problems, which may be, to a
certain extent, due to the presence of anxiety-depressive disorders as well as hyperactivity
problems, which may indicate that some adolescents have ADHD. Our findings are con-
sistent with those of numerous other studies, both involving the SDQ questionnaire
[42,59,60] and based on generalised analysis [45,61]. It is currently unknown whether anx-
iety-depressive disorders and ADHD are precedents of PIU or whether the symptoms
appear or increase as a result of excessive use of the Internet — or whether we are dealing
with a bilateral influence. Independent comorbidity with the influence of certain common
risk factors provoking these disorders is not excluded as well. In order to clarify these
issues, representative longitudinal research of different populations and age-sex groups,
including content consumption, is essential.

Interestingly, low levels of prosocial behaviour seemed to be characteristic of PIUgen
and PUgame, excluding PUsocial, which may testify to greater socialisation and empathy
of adolescents actively engaged in social media activities. Similar results were also ob-
tained in a recent study by Siimen & Evgin [60].

The results of structural equation modelling (SEM), the same as our data derived
from logistic regression and correlation, suggest two patterns of psychosocial problems in
the case of PIU - the first one characteristic of both PIUgen and PUsocial and the second
one, significantly different — of PUgame.

The relationship between PIUgen and PUgame has been hotly debated in the litera-
ture in recent years: most experts believe that these are conceptually distinct psychological
constructs [19,20]. Our data, like the data of other empirical studies, support this view.
For instance, Kiraly et al. convincingly showed the conceptual differences between
PIUgen and PUgame and supported the need for a differentiated approach to these dis-
orders [62]. The same data were obtained in the course of analysis of PIUgen and PUgame
in medical school students; the authors believe that PUgame cannot be regarded as a sub-
type of PIUgen [63].

Moreover, our data, along with the data of other numerous research, point not only
to conceptual differences between PUgame and PUsocial but also to the fact that the ex-
isting questionnaires identifying PIUgen are significantly more correlated with social net-
work addiction rather than computer game addiction. For instance, Montag et al. demon-
strated in their analysis of pooled data for young adult populations in Germany, Sweden,
Taiwan and China that it is PUsocial, but not PUgame, that is associated with PIUgen [22].
Lopez-Fernandez, in a simultaneous survey of a sample of Belgian adults in respect of
PIUgen, PUgame and PUsocial, obtained results completely similar to ours: PIUgen
showed a strong association with PUsocial and a weak association with PUgame, both
specific PIU types being independent of each other [23]. Andreassen et al., in their analysis
of the association of different types of PIU with psychiatric disorders (ADHD, obsessive-
compulsive disorder and anxiety disorder) in adults, also showed greater correlation val-
ues for PUsocial compared to PUgame, although depressive disorder was more specific
of PUgame [57]. As shown by Wartberg et al., clinically significant depression in an ado-
lescent population of German schoolchildren was identified in 34.6 % of cases with PUso-
cial and only in 14.3 % of cases with PUgame [51]. However, contrasting empirical evi-
dence exists as well. For instance, a recent analysis of a representative sample of German
adolescents showed no difference in the incidence of psychosocial problems between the
PUgame and PUsocial groups, which is explained by the high prevalence of recently em-
bedded gaming content in social networks, as viewed by the authors [21]. No significant
differences were found in the frequency of anxiety and depression between the PUgame
and PUsocial groups and in a study of English teenagers [64].

Although there are some inconsistencies in the empirical data, we believe that our
findings, as well as the data of other researchers, support the concept of rejecting the term
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PIU as a single psychological construct. Future research efforts should focus on studying
specific forms of adolescents’” addictive online behaviour.

This study has some limitations. The research was not anonymous; the question-
naires were completed not individually but in class groups. The research design was
based on voluntary consent. It can be assumed that some adolescents with psychological
problems might have been not truthful enough to answer the questions and/or could have
avoided the survey explicitly or implicitly. This may be a consequence of social desirabil-
ity, consent and memory recall biases that characterise many psychological studies in-
volving voluntary self-administered questionnaires [65-68]. Secondly, the study was not
a longitudinal one, which makes it impossible to assess the stability of symptoms and
content structure with age. Finally, we did not assess the type of user devices (desktop
computers/smartphones), technologies (e.g., a possible crossover between PUgame and
PUsocial in games using active social communication), specific games and social net-
works.

5. Conclusions

The prevalence of generalized PIU among adolescents in Central Siberia, as assessed
by the CIAS questionnaire, made a figure of 7.2%,; the prevalence of PUgame assessed by
the GASA questionnaire was 10.4%; the prevalence of PUsocial assessed by the SMDS
questionnaire was 8.0%. Several significant gender differences in specific types of PIU
were identified: predominance of gaming addiction among the boys and social network-
ing addiction among the girls. According to the above indicators, urban adolescents in
Central Siberia did not differ significantly from their peers from Asian and European
countries. However, unlike the situation in most other countries, the prevalence of gener-
alized PIU was higher among Russian girls compared to the boys.

Whereas the boys aged 12-18 showed no significant changes in the overall prevalence
of PIU and content consumption patterns, the girls showed an increase in the relative
prevalence of undifferentiated content consumption unrelated to computer games and
social media addiction, along with an increasing prevalence of PIUgen with age.

The results of structural equation modelling (SEM), as well as the data of logistic
regression and correlation analysis, suggest the presence of two possible patterns of psy-
chosocial problems in PIU: the first — characteristic of both PIUgen and PUsocial, and the
second, significantly different — of PUgame. In terms of psychological construct, PUgame
and PUsocial appear to be distinct nosological entities. PUgame should be regarded as a
subtype of general gaming addiction, possibly, with some features of problem gambling.
At the same time, social networking addiction may show signs of a “fear of missing out”
disorder and also be a cause or a consequence of more general anxiety and depression
disorders.

Given the main findings of the present study, the identified different types of addic-
tive online behaviour had a low degree of intercorrelation in terms of age-gender and
psychological characteristics. This fact suggests that the concept of generalized Internet
addiction (undifferentiated by content) has insignificant justification, while the term “In-
ternet addiction” can be misused and misinterpreted in this regard [19,20]. Additional
research is needed for better identification of commonalities and differences in different
types of addictive online behaviour in the context of consumed content, used devices and
technologies (desktop computers, tablets, smartphones), and changes in addiction over
time (stability of symptoms, the possibility of remission and relapse). It is extremely im-
portant to carry out future research with the use of representative sampling and longitu-
dinal design.
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