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ABSTRACT

Aims To investigate the prevalence of pathological internet use (PIU) and maladaptive internet use (MIU) among
adolescents in 11 European countries in relation to demographic, social factors and internet accessibility.
Design Cross-sectional survey. Setting The 7th Framework European Union (EU) funded project, Saving and
Empowering Young Lives in Europe (SEYLE), is a randomized controlled trial (RCT) evaluating interventions for risk
behaviours among adolescents in Austria, Estonia, France, Germany, Hungary, Ireland, Israel, Italy, Romania, Slovenia
and Spain, with Sweden serving as the coordinating centre. Participants A total of 11 956 adolescents (female/male:
6731/5225; mean age: 14.9 � 0.89) recruited from randomly selected schools within the 11 study sites.
Measurements Internet users were classified by gender into three categories: adaptive, maladaptive and pathologi-
cal, based on their score in the Young Diagnostic Questionnaire for Internet Addiction (YDQ). Findings The overall
prevalence of PIU was 4.4%; it was higher among males than females (5.2% versus 3.8%) and differed between
countries (c2 = 309.98; d.f. = 20; P < 0.001). PIU correlated significantly with mean hours online and male gender.
The highest-ranked online activities were watching videos, frequenting chatrooms and social networking; significantly
higher rates of playing single-user games were found in males and social networking in females. Living in metropolitan
areas was associated with PIU. Students not living with a biological parent, low parental involvement and parental
unemployment showed the highest relative risks of both MIU and PIU. Conclusions Across a range of countries in
Europe, using the Young Diagnostic Questionnaire for Internet Addiction yields a prevalence of ‘pathological internet
use’ of 4.4% among adolescents, but varies by country and gender; adolescents lacking emotional and psychological
support are at highest risk.
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INTRODUCTION

Internet use has grown exponentially world-wide to
nearly 2 billion users [1], with the majority being adoles-
cents and young people [2]. Internet use plays an integral
part in many adolescents’ daily lives, yet the effects of
internet use on adolescents’ emotional and behavioural
development remains ambiguous [3,4].

Pathological internet use (PIU), also referred to as
internet addiction [5–7], has been gaining attention in
recent years, due partly to its potential inclusion in the
Diagnostic and Statistical Manual of Mental Disorders, 5th
edition (DSM-V) classification [8,9]. PIU, to date, has been
conceptualized as an impulse control disorder [10],
sharing characteristics with behavioural addiction
[11,12]; however, it still lacks a universal definition and
diagnostic criteria.

The terminology used in describing the condition is
relatively inconsistent. Internet addiction suggests that
individuals become addicted to the internet medium;
however, research indicates that the actual addiction
is associated with the use of specific online activities
[13,14]. The term ‘pathological internet use’ underscores
the importance of ‘internet use’ in the cue–reactivity of
underlying pathology. Explicit definitions and terminol-
ogy are needed in order to reduce discrepancies found
in current PIU research, particularly when assessing
prevalence [8–12,15].

Epidemiological studies on PIU prevalence have
reported large variations. Three US surveys measuring
PIU prevalence ranged from 0.7% to 8.1% [16–19].
In Asia, findings indicated even higher variations of
PIU prevalence among adolescents and young people,
ranging from 2.4% [20] to 37.9% [21–26]. Research on
similar age groups in Europe has shown the following PIU
prevalence: ~2% in Norway, 3.1% in Finland [27], 5.4%
in Italy [28], 5.8% in Poland [29], 8.2% in Greece [30]
and 18.3% in England. Thirty per cent of the papers
depicted here used the Young Diagnostic Questionnaire
for Internet Addiction (YDQ) [31] to measure PIU
[20,24,30,32]. The remaining 70% used distinct diag-
nostic criteria for PIU assessment. These large variations
in the reported prevalence of PIU could be due to diverse
methodologies, taxonomy of PIUs and time-frame of the
study performed.

Male gender [30,33,34], low parental involvement
[35], negative peer relationships [36] and parental un-
employment [37] have been implicated as important
contributing factors of PIU. Studies on risk behaviours
have shown correlations with household composition
in deprived areas [38], belonging to a cultural minority
[39], and an inverse relationship with religiosity [40].
It is plausible that PIU is associated with these socio-
demographic factors; however, to our knowledge, no

study has examined all of these potential relationships
using the same material.

Research suggests a linear relationship between addic-
tion and accessibility [41–44]. For example, in a meta-
analysis, Carter & Tiffany [45] found that individuals
with substance abuse addictions experienced specific cue
reactions when exposed to the respective substance
stimuli. Similarly, this phenomenon could apply to PIU
and internet accessibility.

The key objectives of this study are to map the preva-
lence of PIU among adolescents in different European
countries and examine potential cross-national differ-
ences, and to assess its association with gender, internet
accessibility, population distribution, household compo-
sition, adolescent or parent(s) born in another country,
parental involvement and unemployment, peer relation-
ships and religiosity.

METHODS

Description of study sample

The present study was conducted within the framework
of the EU funded project, Saving and Empowering Young
Lives in Europe (SEYLE), a randomized controlled trial
(RCT) evaluating preventive interventions of risk behav-
iours in European school-based adolescents. The detailed
protocol of SEYLE has been published elsewhere [46].
The SEYLE study comprises a sample of 12 395 adoles-
cents recruited from 178 randomly selected schools,
within 11 study sites, in the following European coun-
tries: Austria, Estonia, France, Germany, Hungary,
Ireland, Israel, Italy, Romania, Slovenia and Spain, with
Sweden serving as the coordinating centre. All question-
naires were administered in the official language of the
respective country. In each country, a list of all eligible
schools within the study sites was generated according to
specific inclusion and exclusion criteria [46]. Ethical
approval was obtained from the local ethical committees
at each study site. Baseline evaluations were performed
during the autumn of 2009 (in eight countries) and
spring 2010 (in three countries). The overall rate of
consent in the first eight countries was 76%. In the latter
three countries, extended procedures for the collection
of informed consent were imposed by the local ethics
committees (i.e. the pupil and both parents were required
to sign multiple consent forms). This resulted in the
postponement of student recruitment, thereby lowering
the rate of consent in these respective countries. When
including the remaining three countries in the analysis,
the overall rate of consent decreased to 49%. Patterns of
association seen in the analysis based on the full sample
were very similar to those found in the analysis that
excluded the three countries with lower consent (see
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Tables S1–S4 available as supporting information with
the online version of this paper; details are given at the
end). This suggests that the external validity of our
sample is high. A total of 12 395 students completed
the questionnaire, yielding a participation rate of 88%.
There were 1720 students absent on the day of the
survey. An additional 439 subjects were excluded
based on missing data in gender or in the YDQ, which was
used to measure pathological internet behaviours. This
resulted in a total sample of 11 956 adolescents (female/
male: 6731/5225; mean age: 14.9 � 0.89) included in
these analyses.

Outcome measures

A structured questionnaire was administered to adoles-
cents between October 2009 and October 2010, which
included the YDQ [31] for measuring PIU. The YDQ was
developed according to the DSM-IV diagnostic criteria for
pathological gambling; the scale was modified to the
distinctive conditions of PIU and validated in previous
internet investigations [30,32,34,47]. The YDQ diagnosis
is based on a pattern of internet use, over the past 6
months, resulting in clinical impairment or distress
[10,31]. The criteria are evaluated through eight ‘yes’ or
‘no’ questions, with a total score ranging from 0 to 8 (see
Appendix). A scoring method identifying three subcate-
gories of severity has been utilized in other studies using
the YDQ [19,32,34]; thus, the same measures were used
in the present study. To better reflect the taxonomy of
internet users [12,48], the following categorical terms
were used: ‘adaptive users’ (scoring: 0–2), ‘maladaptive
users’ (scoring: 3–4) and ‘pathological users’ (scoring:
�5). Information regarding the average number of hours
spent online per day for non-essential purposes (e.g. not
for schoolwork) and specific online activities were also
obtained. Data were collected on demographics, house-
hold composition, place of birth, parental involvement,
peer relationships, parental unemployment and religios-
ity using questions procured from the Global School-
Based Pupil Health Survey (GSHS) [49] and European
Values Study (EVS) [50]. Data on national levels of inter-
net accessibility were obtained from Eurostat [51].

Representativeness of the study sample

Within each study site, schools were selected randomly to
participate in SEYLE. To interpret the potential repre-
sentativeness of the sample, key parameters such as
mean age, number of immigrants, population density,
net income and gender proportion for each site were
compared to the corresponding national data. Data at
the national and local levels were extracted from
Eurostat [52].

Statistical analyses

Effect sizes of mean age and number of immigrants at the
national and study site levels were calculated for each
country according to Cohen’s d [53,54], measured as
small (d = 0.3), medium (d = 0.5) and large (d = 0.8). Dif-
ferences in gender distribution among 15-year-olds at the
country and study site levels were evaluated with a test of
proportions [55]. Population density was compared
between each country and the respective study site.
Metropolitan and micropolitan areas were defined as
>50 000 and <50 000 inhabitants, respectively. Cat-
egorical and total scores of the YDQ were calculated inde-
pendently. Descriptive analysis was used to determine the
prevalence of adaptive, maladaptive and pathological
users, and was calculated separately for gender and
country. Prevalence was compared between countries by
Bonferroni-adjusted Wald test after a multinomial regres-
sion analysis, with internet user group as the dependent
variable and country as the explanatory factor. Mean
hours online per day were compared between internet
user groups and gender, with a two-factor analysis of
variance. The association between internet user group
and the different online activities were estimated with
Goodman & Kruskal’s Gamma separately for males and
females; likelihood ratio tests were used to compare
gender differences. A multinomial regression analysis
was calculated, with internet user group as the depend-
ent variable and social factors as the explanatory vari-
ables. A linear regression model was also calculated using
the total score of the YDQ to confirm results with a
dimensional approach. In 21.2% of the subjects
(n = 2534), there was at least one missing value in one
of the 16 explanatory variables used in the regression
analysis. Among these subjects, 16.8% showed only one
missing item, while the remaining 4.4% presented a
range of two to seven missing items. The largest number
of study subjects, with at least one missing value, was
reported in Israel (n = 517), and the lowest was found in
Spain (n = 94). In order to prevent estimation bias result-
ing from the exclusion of these subjects, missing values
were replaced with imputed values, using the multivari-
ate imputation by chained equations algorithm [56]. The
regression was then calculated for the imputed data sets
and the results were combined [57]. A significance level
of a = 0.05 was chosen.

RESULTS

Characteristics of the study sites and study sample

Very small effect sizes were found concerning variations
in the mean age between study sites and the respective
country. Cohen’s d effect size remained lower than 0.3,
even when stratifying the analysis by gender. The largest
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effect size was found in Spain (d = 0.205). For all other
countries, the effect size of age was below 0.1. The differ-
ences in the proportion of 15-year-old males and females
and the respective country’s data were not statistically
significant. The effect size concerning differences in the
number of immigrants at the country and study site
levels was lower than 0.3 in all countries, with the excep-
tion of Ireland (d = 0.365). Population density at the
study site level was higher than the respective country in
Estonia, Germany, Hungary, Ireland and Spain. Popula-
tion density was lower at the study site levels in Austria,
France, Italy, Romania and Slovenia. The difference in net
income per inhabitant was below 10%, with the excep-
tion of Estonia (+17%), Germany (+15%), Hungary
(+42%) and Italy (-24%). The average net income for all
countries was not significantly different from the average
net income for all study sites (t = -0.19; P = 0.985).
Based on these parameters, the adolescents participating
in the SEYLE study are reasonably representative of their
respective countries.

Prevalence of maladaptive and pathological
internet use

The prevalence of maladaptive internet use (MIU) and
PIU of the total sample was 13.5% and 4.4%, respectively
(Table 1). Overall, female students had a slightly higher
prevalence of MIU (14.3% in females versus 12.4% in
males), while males reported a significantly higher preva-
lence (c2 = 19.50; d.f. = 2; P < 0.001) of PIU (5.2% in
males versus 3.8% in females). Cross-national gender
variations in the prevalence of both MIU and PIU were
observed. Concerning MIU, Estonia and Slovenia showed
a higher prevalence among males than females, while the
opposite was found in Romania; the remaining countries
had similar gender rates. Regarding PIU, small variations
were found between male and female students in all
countries except Israel, where males had a two-fold
higher prevalence than females.

Significant country differences were found in both
MIU and PIU (c2 = 309.98; d.f. = 20; P < 0.001). The
highest rate of MIU (18.2%) and PIU (11.8%) was found
in Israel and the lowest in Italy (8.8% and 1.2%). Results
of the post-hoc pairwise comparisons of MIU and PIU for
all countries are described in Tables 2 and 3.

Mean hours online and online activities

Mean hours spent online per day in all internet user
groups are presented in Table 4. Overall, there were sig-
nificant differences of time spent online between the dif-
ferent internet groups (F(2, 11566) = 480.11; P < 0.001);
there was almost a two-fold increase of hours spent
online between the MIU group (mean = 1.98) and the
PIU group (mean = 3.75). These results suggest a dose–

response relationship between increased time spent
online and the level of addiction. A linear trend
between YDQ categories and hours online was confirmed
(F(1) = 953.97; P < 0.001) with orthogonal polynomial con-
trasts. Males spent more hours online than females
(F(1, 11566) = 27.4; P < 0.001). This gender effect was equal
in all three internet user groups (interaction of gender
and internet user group: F(2, 11566) = 2.16; P = 0.12).

Online activities for each internet user group, strati-
fied by gender, are presented in Table 5. The most fre-
quent online activities among students were watching
videos, downloading music, social networking and
e-mailing. Associations between YDQ categories and
online activities are presented in Table 6. Generally, there
were positive correlations between the YDQ categories
and each online activity, with the exception of school-
work, which showed a negative correlation (P < 0.001).
Results depicted in Table 6 confirm a dose–response rela-
tionship between online activities and criteria of PIU. The
highest-ranked correlations in the sample were found for
watching videos, followed by chatrooms and social net-
works. Online activities also varied by gender; male stu-
dents showed the highest correlation with playing online
multi-user games, watching videos and playing online
single-user games, whereas female students with watch-
ing videos, social networking and frequenting chat-
rooms. Highly significant gender differences were found
regarding the engagement in social networks and playing
online single-user games.

Internet accessibility

Internet accessibility rates for each participating Euro-
pean country during 2002–10 are illustrated in Fig. 1.
There was a clear trend over time of increasing internet
accessibility rates in all participating countries. The
multinomial analysis indicated no significant increase in
relative risk of MIU or PIU in relation to internet accessi-
bility. A statistically significant, but very weak, associa-
tion was found between internet accessibility and YDQ
total scores (b = 0.006; P < 0.001).

Demographic and social risk factors

Relative risk of MIU and PIU in relation to several demo-
graphic and social conditions is presented in Table 7. The
results indicated that females were more likely to engage in
MIU, while males had a greater risk of PIU (Table 6) [rela-
tive risk ratio (RRR) = 1.25; confidence interval (CI):
1.04–1.50]. Age was not found to be a significant factor.
Among students living in metropolitan areas, there was a
significant increase in the relative risk of both MIU
(RRR = 1.26; CI: 1.12–1.42) and PIU (RRR = 1.40; CI:
1.15–1.71). Students who did not live with a biological
parent or relative had the highest risk of both MIU
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(RRR = 1.93; CI: 1.32–2.81) and PIU (RRR = 3.00;
CI: 1.86–4.86); having no siblings had no significant
impact on the relative risk of MIU or PIU, even if a signifi-
cant association with a higher YDQ score (b = 0.105;
P = 0.002) was observed. Adolescents born in another

country did not indicate an increased risk of MIU or PIU;
significantly higher relative risk of MIU was found among
students with fathers born in another country (RRR =
1.30; CI: 1.07–1.58); however, this association was not
significant for PIU or for mothers born in another country.

Table 2 Significance of post-hoc pairwise comparison of maladaptive internet users (MIU).a

Maladaptive use (n = 1608)

Country Austria Estonia France Germany Hungary Ireland Israel Italy Romania Slovenia Spain

Austria – NS NS NS 0.05 NS 0.05 0.01 NS NS NS
Estonia NS NS <0.01 <0.01 NS <0.01 NS NS NS
France NS NS NS 0.03 0.01 NS NS NS
Germany <0.01 0.03 NS <0.01 NS NS NS
Hungary NS <0.01 NS 0.05 <0.01 NS
Ireland <0.01 NS NS <0.01 NS
Israel <0.01 0.02 NS 0.02
Italy 0.01 <0.01 0.03
Romania NS NS
Slovenia NS
Spain –

NS: not significant. aP-values are Bonferroni corrected.

Table 3 Significance of post-hoc pairwise comparison of pathological internet users (PIU).a

Pathological use (n = 525)

Country Austria Estonia France Germany Hungary Ireland Israel Italy Romania Slovenia Spain

Austria – NS NS NS NS NS <0.01 NS NS NS NS
Estonia NS NS <0.01 NS <0.01 <0.01 NS NS NS
France NS NS NS <0.01 NS NS 0.02 NS
Germany <0.01 NS <0.01 <0.01 NS NS NS
Hungary NS <0.01 NS 0.01 <0.01 0.03
Ireland <0.01 0.01 NS NS NS
Israel <0.01 <0.01 <0.01 <0.01
Italy <0.01 <0.01 <0.01
Romania NS NS
Slovenia NS
Spain –

NS: not significant. aP-values are Bonferroni corrected.

Table 4 Mean hours online per day for each Young Diagnostic Questionnaire for Internet Addiction (YDQ) categorical group,a

stratified by gender.b

Adaptive users (n = 9529) Maladaptive users (n = 1557) Pathological users (n = 487)

Male Female

Total

Male Female

Total

Male Female

TotalMean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Mean hours online/day 2.11 1.66 1.88 1.40 1.98 3.27 2.42 2.84 1.84 3.01 3.89 2.59 3.62 2.53 3.75

aDose–response relationship between hours online and YDQ categories was significant at the P < 0.001 level. bHours online and gender were significant
at the P < 0.001 level. SD: standard deviation.
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Concerning low parental involvement, relative risks
were exceedingly high for both MIU and PIU among ado-
lescents perceiving that their parents: ‘do not understand
them’ (RRR = 1.70; CI: 1.50–1.94 and RRR = 2.14; CI:
1.70–2.68); ‘do not know what adolescent does with free
time’ (RRR = 1.87; CI: 1.66–2.10 and RRR = 1.93; CI:
1.58–2.35); and ‘does not pay attention to the adoles-
cent’ (RRR = 1.46; CI: 1.30–1.65 and RRR = 2.20; CI:
1.78–2.71). Concerning peer relationships, students who
reported a steady boyfriend/girlfriend had an increased
risk of MIU and PIU (RRR = 1.16; CI: 1.02–1.32 and
RRR = 1.61; CI: 1.32–1.96). Students with unemployed
parents/guardians indicated significantly higher risk
of MIU and PIU (RRR = 1.38; CI: 1.17–1.63 and
RRR = 1.68; CI: 1.31–2.16). Religiosity was not a signifi-
cant factor for either MIU or PIU. The linear regression
analysis (table 8) confirmed the results found in the
multinomial regression.

DISCUSSION

Many European adolescents today are exposed to a reality
of frequent computer use. However, research regarding
the influence of PIU on the emotional and behavioural
development of adolescents is still lacking in scope and
clarity. To our knowledge, this is the first time that the
prevalence of PIU has been assessed within the same
time-frame and using a homogeneous methodology on a
large multi-national sample of European adolescents.
With respect to the large sample size, and the fact that the
study sites have been shown to be representative of the
respective countries, these findings can be considered gen-
eralizable within each of the 11 participating countries.

Generally, males had a higher prevalence of PIU, while
females reported higher MIU; this is consistent with pre-
vious research [30,32,34]. It appears that females have
a greater tendency to use the internet until a certain
threshold (MIU), without reaching the level of PIU
observed frequently among males. Studies show that
males tend to abuse addictive substances more often
than females [58]; this indicates that there are gender
variances in the severity of dependency [59]. Whether
this occurs on account of social or neurobiological
factors [60–62], the different addictive pathways between
genders should be examined in prospective research.

Overall, the prevalence of PIU among males and
females was highest in Israel, while the lowest was found
in Italy. The cross-national variations in prevalence
applied to both genders, however, were most pronounced
among males. This suggests that both gender and socio-
cultural aspects influenced the prevalence of PIU.

No significant correlation between PIU and national
levels of internet accessibility was found in the multi-
nomial analysis; however, the linear regression modelTa
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indicated a very weak association. Lack of significant
outcomes, in the multinomial analysis, could be due to
the relatively high rates of internet access across Europe;
the fact that access rates were measured at the national
level and compared to MIU and PIU on the individual
level may be confounding factors. Despite the slight
increase observed between accessibility and YDQ total
score, the results from this study suggest that internet
access is not a crucial factor in the prevalence of MIU
and PIU.

When assessing metropolitan versus micropolitan
areas, results indicated clearly that adolescents living in
metropolitan areas had an increased risk of both MIU and
PIU. This is an important finding, as it suggests that spe-
cific factors in metropolitan areas increase the risk of PIU
among adolescents. It remains unclear whether these
factors are connected to internet accessibility, population

size, intercultural differences, economic factors or other
socio-demographic characteristics; further studies are
necessary to disentangle these components.

Van Rooij et al. [13] and Kormas et al. [63] suggest
that specific online activities may be more addictive than
others; our results substantiated that gender-specific
online activities were correlated with PIU. Playing online
games was the predominant activity for males and
increased nearly two-fold from adaptive use to pathologi-
cal use. Conversely, females often used the internet for
social networks and e-mail. The largest percentage of
social networking was found among females with MIU,
confirming previous findings [64–66]. Social networking
has been found to confer significant benefits for adoles-
cents suffering from social exclusion and isolation
[67,68]; hence, females may use it as a coping strategy,
thereby precluding PIU.

Table 6 Associations between Young Diagnostic Questionnaire for Internet Addiction (YDQ) categories and online activities, stratified
by gender.

Online activities

Male Female Total Gender differences

Gamma* Gamma* Gamma* P-value

School work -0.126 -0.120 -0.119 0.738
Reading/posting news/discussion groups 0.090 0.201 0.152 0.031
E-mail (reading, writing) 0.113 0.103 0.107 0.978
Playing online single-user games 0.343 0.146 0.245 0.001
Playing online multi-user games 0.396 0.294 0.257 0.279
Chat rooms 0.296 0.303 0.300 0.960
Downloading music or videos 0.215 0.321 0.276 0.025
Watching videos (YouTube, etc.) 0.385 0.468 0.436 0.113
Social networks (Facebook, etc.) 0.119 0.411 0.283 <0.001

*Goodman & Kruskal’s Gamma is a measure for the association between ordered categories and ranges from -1 to +1 and is interpreted in analogy to a
correlation coefficient.

Figure 1 Percentage of households with internet accessibility by country, 2002–10.a,b Sources: aEurostat [51] and Central Bureau of Statistics
(CBS) for Israel [73]. bCountries were ranked from highest to lowest, based on the percentage of households with internet access
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Table 7 Multinomial regression model of Young Diagnostic Questionnaire for Internet Addiction (YDQ) categories by demographic
and social factors.a

Demographic and social factors

Maladaptive use (n = 1608) Pathological use (n = 525)

Multivariate analysis Multivariate analysis

RRR 95% CI P RRR 95% CI P

Age 0.99 0.93–1.06 0.841 1.02 0.92–1.13 0.697
Male gender 0.82 0.73–0.91 <0.001 1.25 1.04–1.50 0.016
Internet accessibility 1.00 1.00–1.01 0.232 1.01 1.00–1.02 0.077
Metropolitan areas 1.26 1.12–1.42 <0.001 1.40 1.15–1.71 0.001
Household

composition
Student does not live with biological parent or

relative
1.93 1.32–2.81 0.001 3.00 1.86–4.86 <0.001

Student has no siblings 1.14 0.99–1.31 0.075 1.26 0.99–1.61 0.058
Birth in another

country
Father of student was born in another country 1.30 1.07–1.58 0.007 0.84 0.60–1.18 0.313
Mother of student was born in another country 1.01 0.83–1.24 0.888 1.25 0.90–1.74 0.181
Student was born in another country 0.92 0.72–1.17 0.499 1.08 0.73–1.61 0.684

Parental
involvement

Parents do not understand student’s problems 1.70 1.50–1.94 <0.001 2.14 1.70–2.68 <0.001
Parents do not know what student does with

free time
1.87 1.66–2.10 <0.001 1.93 1.58–2.35 <0.001

Parents do not pay attention to student 1.46 1.30–1.65 <0.001 2.20 1.78–2.71 <0.001
Peer relationships Student has a steady boyfriend/girlfriend 1.16 1.02–1.31 0.024 1.61 1.32–1.96 <0.001

Student has no close friends 1.33 0.87–2.02 0.191 1.38 0.72–2.61 0.329
Parental

unemployment
Unemployment of student’s parent/guardian 1.38 1.17–1.63 <0.001 1.68 1.31–2.16 <0.001

Religiosity Student perceived himself/herself as a
religious person

1.07 0.95–1.20 0.242 1.17 0.96–1.41 0.114

aThe regression coefficients are presented in their exponential form as relative risk ratios with adaptive internet use as base category. RRR: relative risk
ratio; CI: confidence interval. Significance level of P < 0.05.

Table 8 Linear regression model of Young Diagnostic Questionnaire for Internet Addiction (YDQ) total score by demographic and
social factorsa.

Demographic and social factors

YDQ total score

Linear regression analysis

b 95% CI P

Age -0.011 -0.411–0.017 0.429
Male gender -0.110 -0.161–0.059 <0.001
Internet accessibility 0.006 0.003–0.009 <0.001
Metropolitan areas 0.196 0.141–0.251 <0.001
Household composition Student does not live with biological parent or relative 0.681 0.471–0.892 <0.001

Student has no siblings 0.105 0.038–0.173 0.002
Birth in another country Father of student was born in another country -0.038 -0.161–0.084 0.539

Mother of student was born in another country 0.061 -0.034–0.157 0.212
Student was born in another country 0.048 -0.049–0.146 0.333

Parental involvement Parents do not understand student’s problems 0.306 0.246–0.367 <0.001
Parents do not know what student does with free time 0.410 0.351–0.469 <0.001
Parents do not pay attention to student 0.313 0.254–0.371 <0.001

Peer relationships Student has a steady boyfriend/girlfriend 0.136 0.075–0.198 <0.001
Student has no close friends 0.005 -0.249–0.260 0.564

Parental unemployment Unemployment of student’s parent/guardian 0.289 0.205–0.373 <0.001
Religiosity Student perceived himself/herself as a religious person 0.015 -0.038–0.070 0.564

aThe regression coefficients represent differences of the mean score per unit of the respective variable. CI: confidence interval. Significance level of
P < 0.05.
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Adolescents without siblings have demonstrated an
increased risk of loneliness [69]. In this study, having no
siblings was associated significantly with higher YDQ
scores. Thus, adolescent PIUs may potentially become
alienated from normal socialization, thereby perpetuat-
ing lower social and communication skills. In a longitu-
dinal investigation, Van den Eilnden et al. [70] found a
negative correlation between loneliness and instant mes-
saging; this suggests that isolated individuals do not
utilize the internet for communication purposes. As a
result, the risk emerges of ensuing social and psychologi-
cal problems.

In the present study, PIUs appeared to prefer specific
online activities. When engaging in specific online activi-
ties, there is a tendency for these users to stay online
longer than intended. This could be due to the widespread
use of multi-tasking online or intense interaction to a
specific application. In many instances, users go online to
simply surf the web. While surfing the web, users may
search actively for specific websites or encounter activities
that appear alluring. Interactive websites, such as
gaming, chatting and social networking, stimulate the
internet user psychologically, thereby tantalizing the user
to remain online for longer than anticipated. Certain web-
sites are tailored specifically for enticing idiosyncratic age
groups, particularly adolescent users. Youth engaging in
such online activities are potentially captivated by the
activity, resulting in successive cravings to return to that
specific application. In our study, gaming, chatting and
social networking were highly ranked activities among
adolescents; these contingencies underscore the signifi-
cance of virtual interaction in online activities and sub-
sequent addiction. There is a need for qualitative studies in
this area, as it would help to elucidate commonalities
practised on the internet (e.g. multiple tabbing); it could
also verify if adolescent PIUs compulsively search for new
activities or are enticed by interactive websites, crave spe-
cific online applications or virtual communication.

The most robust findings from our study concern
household conditions. Adolescents living without a bio-
logical parent, low parental involvement and parental
unemployment were the most influential factors in
determining MIU and PIU. Evidence shows that risk
behaviours are known correlates of subsiding familial
relationships with regard to school activities, social life,
outside activities, supervision and monitoring of the ado-
lescent [71,72]. Generally, adolescent risk behaviours
(e.g. substance use) are performed outside the household,
usually unbeknown to their parents; however, PIU often
occurs within the household, with their parents’ knowl-
edge. Adolescents with a lack of familial support poten-
tially use the internet as a virtual substitute to cope. This,
in turn, may increase the propensity for incipient risky
and pathological behaviours.

Parental unemployment was also a significant factor.
Adolescents with parents/guardians who were unem-
ployed reported a significantly higher risk of PIU. Paren-
tal unemployment may lead to a shift of focus away from
the adolescent and towards the problematic employment
situation, resulting in low parental engagement. This
finding is relatively new for PIU, but does coincide with
previous research that underlines parental unemploy-
ment as a substantial contributory factor for other risk
behaviours.

Fathers born in another country increased the relative
risk of MIU; however, this association was not found for
adolescents or mothers born in another country. Further
research is needed to understand the role of the father in
adolescent internet use.

Concerning peer relationships, adolescents reporting a
steady girlfriend/boyfriend appeared to have an increased
risk of PIU. This finding requires further analysis, as there
are potential psychological factors confounding this rela-
tionship. However, adolescents with a steady partner typi-
cally spend more time communicating with their
companion online, as the internet provides substantial
opportunities for both visual and audio communication.

Strengths and limitations

A major strength of this study is the large sample of ado-
lescents, recruited from randomly selected schools, across
11 study sites, which were representative of the respec-
tive European country. The students were recruited
and evaluated with homogeneous procedures in each
country, in terms of inclusion and exclusion criteria and
outcome measures. Furthermore, to the extent of our
knowledge, this prevalence study on adolescent PIU com-
prised the largest geographic area ever reported.

A limitation of this study is that the classification of
pathological internet behaviours relied solely on self-
report. The data presented here for internet access were
obtained on the national level, whereas MIU and PIU
were measured on the individual level. Another limita-
tion of this study is that it was not possible to collect
information regarding psychosocial factors among stu-
dents who did not consent to participate; therefore, we
were unable to compare responders with non-responders
in this regard. However, data on age and gender propor-
tion were collected for both groups, and no significant
differences were found.

CONCLUSION

The prevalence of MIU and PIU among adolescents
in Europe was 13.5% and 4.4%, respectively; females
showed higher rates of MIU and males indicated higher
rates of PIU. Gender variances were found in nearly all
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examined variables; thus, gender-specific pathways of
MIU and PIU need to be scrutinized independently in
future research. To our knowledge, this is the first study to
show that levels of internet accessibility are not associ-
ated with the increased relative risk of PIU. Not living
with biological parent(s) and low parental involvement
were the most significant contributory social factors of
PIU; adolescents lacking emotional and psychological
support had the highest risk. These findings suggest
that the situation at home, and the relationship with
parent(s), have important implications on the psychologi-
cal health of the adolescent. This largest up-to-date study
on PIU prevalence calls for further research examining
internet-related behaviours among adolescents and their
association with internet accessibility.
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APPENDIX

Item Yes No

1. Do you feel preoccupied with the internet (i.e.
think about previous online activity or anticipate
next online session)?

2. Do you feel the need to use the internet with
increasing amounts of time in order to achieve
satisfaction?

3. Have you repeatedly made unsuccessful efforts to
control, cut back or stop internet use?

4. Do you feel restless, moody, depressed or irritable
when attempting to cut down or stop internet use?

5. Do you stay online longer than originally
intended?

6. Have you jeopardized or risked the loss of
significant relationship, job, or educational
opportunity because of the internet?

7. Have you lied to family members, therapist or
others to conceal the extent of involvement with
the internet?

8. Do you use the internet as a way of escaping from
problems or of relieving a dysphonic mood (e.g.
feelings of helplessness, guilt, anxiety or
depression)?
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