&953,%: UNIVERSITA
S v 13'”’1 DEGLI STUDI
| “ A]]Lr l O %ﬁ?ﬁﬁ% DI TORINO

AperTO - Archivio Istituzionale Open Access dell'Universita di Torino

Problematic internet use among high school students: Prevalence, associated factors and gender
differences

This is the author's manuscript

Original Citation:

Availability:
This version is available http://hdl.handle.net/2318/1693493 since 2019-02-19T15:53:22Z

Published version:
DOI:10.1016/j.psychres.2017.07.039
Terms of use:

Open Access

Anyone can freely access the full text of works made available as "Open Access". Works made available
under a Creative Commons license can be used according to the terms and conditions of said license. Use
of all other works requires consent of the right holder (author or publisher) if not exempted from copyright
protection by the applicable law.

(Article begins on next page)

26 August 2022



Problematic internet use among high school students: Prevalence,
associated factors and gender differences

Federica Vigna-Taglianti a,b,x, Romeo Brambilla a,b, Bruna Priotto c, Remo
Angelino ¢, GianLuca Cuomo b, Roberto Diecidue b

a Department of Clinical and Biological Sciences, University of Torino, Orbassano, Torino, Italy
b Piedmont Centre for Drug Addiction Epidemiology, ASL TO3, Grugliasco, Torino, Italy
¢ Department of Addictions, ASL TO3, Pinerolo, Torino, Italy

ABSTRACT

This study aimed to measure the prevalence of Problematic Internet Use (PIU) among high school
students and to identify factors associated with PIU underlining gender differences. The students
filled a self-administered, anonymous questionnaire collecting information on demographic
characteristics and patterns of Internet use. Multiple logistic regression analysis was performed to
identify factors associated with PIU in the overall sample and by gender. Twenty-five schools and
2022 students participated in the survey. Prevalence of PIU was 14.2% among males and 10.1%
among females. Males 15-year-olds and females 14-year-olds had the highest PIU prevalence that
progressively lowered with age among females. Only 13.5% of pupils declared parents controlled
their Internet use. The sensation of feeling lonely, the frequency of use, the number of hours of
connection, and visiting pornographic websites were associated with the risk of PIU in both
genders. Attending vocational schools, the activities of chatting and file downloading, and the
location of use at Internet point among males, and younger age among females were associated with
PIU, whilst information searching was protective among females. PIU could become a public health
problem in the next years. The physical and mental health consequences should be studied.

1. Introduction

Internet Addiction (IA) and Problematic Internet Use (PIU) have recently emerged as problems of
social concern. Neither the International Statistical Classification of Diseases and Related Health
Problems, tenth revision (ICD-10) (World Health Organization, 1992) nor the Diagnostic and
Statistical Manual of Mental Disorders, fourth edition (DSM-IV) (American Psychiatric
Association, 1995) assess A and PIU as diseases, and no agreement for classifying such conditions
has been reached within the scientific community (Block, 2008; Byun et al., 2009; Pies, 2009;
Weinstein and Lejoyeux, 2010). Nonetheless, the DSM-V now includes Internet Gaming among the
conditions warranting more clinical research in order to be assessed as a formal disorder (American
Psychiatric Association, 2013).

In 1995, the American psychiatrist Ivan Goldberg coined the term “Internet Addiction Disorder”
and proposed maladaptive use of the Internet, tolerance, and withdrawal as diagnostic criteria
(Goldberg, 1995). Later, Young (1998) described IA as a disorder of impulse control and went on
create and validate the Internet Addiction Test (IAT) (Young, 1999). Beard and Wolf introduced the
term “Problematic Internet Use” (PIU) to identify excessive Internet use causing psychological,
social, educational, and work problems in people's lives (Beard and Wolf, 2001). More recently,
Meerkerk defined “Compulsive Internet Use” (CIU) as that characterized by preoccupation, loss of
control, and use to escape from negative feelings (Meerkerk et al., 2009).

The prevalence of the disorder varies by context, assessment tools, and cut-offs scores (Ko et al.,
2012). Studies using a cut-off score of IAT >50 found the prevalence of PIU to range between 5.8%



and 17.2% (Cao et al., 2011; Kilic et al., 2016; Koyuncu et al., 2014; Lam et al., 2009; Poli and
Agrimi, 2012; Pontes et al., 2014; Riicker et al., 2015; Tan et al., 2016; Tang et al., 2014; Wang et
al., 2011; Wu et al., 2016). Studies adopting lower cut-off scores reported higher PIU prevalence of
between 12.8% and 20.9% in Greek population samples (Kormas et al., 2011; Tsitsika et al., 2009,
2016) and from 26.8% to 49.7% in other populations (Choi et al., 2009; Kim et al., 2006; Lim et al.,
2015; Pawlowska et al., 2015; Pontes et al., 2014). A lower prevalence (4.0-6.0%) was reported by
studies involving university students (Christakis et al., 2011; Ni et al., 2009), and a higher
prevalence ranging from 10.7% (Johansson and Gotestam, 2004) to 39.1% (Hawi, 2012) by those
using phone or Internet as recruitment methods, respectively. Finally, studies utilizing other
assessment tools (Chen Internet Addiction Scale, Diagnostic Questionnaire for Internet Addiction,
Chinese Internet Addiction Scale, Compulsive Internet Use Scale) found a prevalence of between
4.2% and 26.8% (Canan et al., 2012; Chang et al., 2015; Durkee et al., 2012; Johansson and
Gotestam, 2004; Ko et al., 2008, 2009a, 2009b; Mei et al., 2016; Park et al., 2008; Sasmaz et al.,
2014; Shek et al., 2008; Shek and Yu, 2016; van den Eijnden et al., 2010; Yang and Tung, 2007,
Yen et al., 2007; Yen et al., 2008; Yu and Shek, 2013).

Teenagers are likely to be the most susceptible population: they are particularly vulnerable to the
initiation of addictive behaviours and they are the population subgroup most exposed to the Internet
(Grant et al., 2010; Huang and Shen, 2010).

To date, few prospective studies have investigated risk factors for IA and PIU. The unique life
cohort analysed so far has mapped a longitudinal sequence from adolescent conflictual parent-child
relationship to later internalizing behaviours, substance use problems, and affective disorders
which, ultimately, were associated with symptoms of IA in early midlife (Zhang et al., 2016). In the
two large prospective studies conducted on adolescents until now, one in Taiwan and the other in
Hong Kong, male gender, family economic disadvantage, one-parent family, interparental conflicts,
attention-deficit/hyperactivity disorder (ADHD), depression, aggressive behaviours, social phobia,
and parental permission to use the Internet more than 2 h per day were predictors of internet
addictive behaviours, whereas positive youth development was a protective factor (Ko et al., 2009a,
2015; Shek and Yu, 2016; Yu and Shek, 2013).

Cross-sectional adjusted studies have identified the following factors as correlates of IA and PIU:
gender, age and age at first exposure, type of school, academic performance, urban context, socio-
economic status, one-parent household, family rules and parental control, relationship with parents,
parental communication about the Internet, peers and teachers, other risk behaviours, stressful life
events, coping skills, selfesteem, depression, anxiety, ADHD, aggressive behaviours, amount of
hours spent on the net, and activities of gaming, chatting, searching for sex information on the net
(Chang et al., 2015; Durkee et al., 2012; Johansson and Gotestam, 2004; Kilic et al., 2016; Ko et al.,
2009a, 2009b; Kormas et al., 2011; Koyuncu et al., 2014; Lam et al., 2009; Mei et al., 2016; Ni et
al., 2009; Riicker et al., 2015; Sasmaz et al., 2014; Shek et al., 2008; Tan et al., 2016; Tang et al.,
2014; van den Eijnden et al., 2010; Wang et al., 2011; Yen et al., 2007; Yen et. al, 2008).

Two prospective studies have investigated the consequences of IA. Kraut et al. found an association
between greater Internet use and a decline in participants' communication with family members in
the household, a decline in the size of their social circle, and an increase in depression and
loneliness (Kraut et al., 1998). Weiser noted that excessive Internet use negatively influenced
psychological well-being by reducing social integration (Weiser, 2001).

Among the few studies investigating gender differences in risk factors for IA, Ko et al. reported that
ADHD was associated with IA for both genders, whilst hostility and lack of care by parents were
associated with TA only for males, and inter-parental conflicts and parental permission to use the
Internet more than 2 h per day only for females (Ko et al., 2009a, 2015). Yen et al. noted that
ADHD and depression were associated with IA for both genders, and again hostility only for males
(Yen et al., 2007). Gender differences in other potential risk factors, such as frequency and
characteristics of use, have not been investigated so far.



Because of the ubiquitous Internet use among today's adolescents, and depending on the health
consequences of maladaptive use, IA and PIU could become a public health problem in the next
years. Data on the prevalence of the condition, risk factors, effects on health, and gender differences
are needed to inform effective prevention interventions by health care professionals. Moreover,
since the bulk of research has been conducted in Asia, addressing the European context is desirable.
Finally, there is a paucity of work on gender-related differences among factors associated with TA
and PIU.

The aim of this study was to determine the prevalence of PIU among students in secondary
education in a school district of northwest Italy, and to identify the factors associated with PIU
underlining gender differences.

2. Methods
2.1. Study design and population

The study was carried out during the 2010/2011 school year following a cross-sectional study
design.

All 25 high schools of the Pinerolo school district in province of Turin (Italy) were invited and
agreed to participate in the study: 11 lyceums, 8 technical schools, and 6 three-year vocational
schools. Parents were informed about the study aims and procedures during a School Internal
Review Board meeting at the beginning of the school year. At each school, depending on teacher
availability, one class per grade participated in the study, for a total of 97 classes (86%) and 2088
students. Eleven students (0.5%) did not fill the questionnaire; 55 students aged younger than 14 or
older than 19 years were excluded from the sample, leaving a study population of 2022 students
available for the analysis.

2.2. Data collection

Data were collected between December 2010 and March 2011. One hour of class time was devoted
to presentation of the survey and administration and collection of the questionnaires in each class.
The students were informed about the aims of the study, and that their participation was voluntary.
The students accepting to participate completed a self-report, anonymous questionnaire under the
supervision of their teachers and the study researchers. In order to ensure participant anonymity, the
students deposited their questionnaire in a box.

The questionnaire was created ad hoc for this study. It included 43 items that investigated
demographic characteristics (age, gender, type of school), patterns of Internet use (location of the
Internet access point; number of Internet accesses per week; hours continuously spent online per
day; activities carried out on the Internet: information searching, chatting, e-mailing, social
networking, multi-user dungeon (MUD) gaming, downloading music and other files, shopping,
gambling, visiting pornographic websites, indiscriminate surfing), parental control of Internet use
(“Do you use the Internet under the control of your parents?”), sensation of feeling lonely ("How
often do you feel lonely?””), and included the Italian version of the IAT (Young, 1999). Previously
validated on cross-national samples, the IAT is the most widely used questionnaire to assess PIU
and IA (Chang and Law, 2008; Ferraro et al., 2007; Wang et al., 2011; Widyanto and McMurran,
2004; Yen et al., 2009; Young, 1999; Young and Rogers, 1998). The test was derived from the
DSM-1V criteria for pathological gambling and consists of 20 questions investigating the degree of
preoccupation, compulsive use, behavioural problems, emotional changes, and diminished
functionality related to Internet use as perceived by the respondent. The responses are marked on a
Likert scale from 0 to 5 (0=Does not apply; 1=Never; 2=Rarely; 3=Occasionally; 4=Often;
5=Always). The overall score is classified in four categories: very low Internet use (<19); normal
Internet use with good control and management of the time spent online (20-49); difficulties in



controlling and managing the time spent online, with some consequences for the person's life (50—
79); and Internet use causing significant problems in the person's life, with important consequences
for emotions, relationships, and social functioning (80—100) (Ngai, 2007; Young, 2012).

2.3. Statistical analysis

The study population was described according to the information collected and by gender. Internet
users were classified by IAT score into two categories: non-problematic Internet users (NPIU) (IAT
score 0—49); and problematic Internet users (PIU) (IAT score >50). Multiple logistic regression
models were performed to identify factors independently associated with PIU in the overall sample
and by gender. Correlation between variables was checked. In order to adjust for the possible
cluster effect, the “robust” option of STATA was used. The model was run on 1886 students who
reported using the Internet and provided complete information. No statistically significant
differences were detected between the students excluded from and those included in the analysis.
The Hosmer-Lemeshow chi-square test showed an excellent fit of the multiple logistic regression
model (chi-square 0.98) (Lemeshow and Hosmer, 1982).

Statistical analyses were carried out using STATA software release 10.0 (Stata Corporation, 2007,
College Station, TX, USA).

3. Results

The characteristics of the total sample (n=2022) are presented in Table 1. Forty-eight percent
(n=972) were male and 52% were female (n=1048). The mean age was 16.2 years. The majority of
the male students attended a vocational school (42.7%) or a lyceum (32.2%); the majority of the
female students attended a lyceum (44.7%) or a technical school (33.5%).

Only 13 students (0.6%) reported they did not use the Internet. An IAT score indicating IA (=80)
was observed for only 0.4% of the sample; an IAT score indicating maladaptive Internet use (=50)
was noted for 12.1% percent of students (14.2% males and 10.1% females; p=0.005).

A higher proportion of males than females accessed the Internet every day or several times a day
(61.5% vs 53.7%) and only 4.9% on average connected less than once a week. The amount of hours
continuously connected was higher among the males than the females (11.4% vs. 8.0% connecting
more than 4 h a day). The most common reasons for Internet use were information searching, social
networking, and file downloading, with differences noted between the genders: males more often
engaged in online role-play games (MUD), file downloading, shopping, gambling, visiting
pornographic websites, and indiscriminate surfing, whereas the females more often engaged in
information searching, chatting, e-mailing, and social networking. The majority of the students
accessed the Internet from their home (68.8%) and only 1.8% from an Internet access point. Only
13.5% of the students reported parental control of their Internet use, with a higher proportion among
the females than the males (16.1% vs. 10.5%). A higher proportion of females than males stated
they felt lonely sometimes (62.3% vs. 39.2%) or often (7.8% vs. 6.2%).

Fig. 1 shows the proportion of PIU by age and gender. Overall, the prevalence of PIU was 16% for
14-year-olds and 9% for 18—19-yearolds. Among the females, the highest proportion was observed
for 14- year-olds (17.2%), whilst among the males the highest proportion was observed for 15-year-
olds (17.7%). Among the females, this proportion progressively declined with age (p for trend <
0.001), reaching the lowest value for the older age group, whilst the trend was less clear for the
males, in which the proportion of PIU was 14.0% for the older age group. Frequency of MUD
gaming increased from 15.3% for the 14-yearolds to 17.2% for the 16-year-olds, then dropped to
11.2% for the older age group (p for trend =0.081) (Fig. 2).

Frequency of online gambling and visiting pornographic websites did not differ by age.
Indiscriminate surfing increased from 12.6% for the 14-year-olds to 19.6% for the 16- year-olds to



23.3% for the older age group (p for trend < 0.001). Parental control of Internet use dropped from
23% for 14-year-olds to 12.3% for 16-year-olds to 8.5% for 18—19-year-olds (p for trend < 0.001).
Univariate analysis revealed statistically significant associations between PIU and all variables of
interest (demographics, patterns of Internet use, psychological aspects), except for parental control,
online shopping, social networking, and e-mailing (Table 2). In the adjusted model, gender, location
of Internet access point, MUD gaming, downloading files, gambling, and indiscriminate surfing lost
statistical significance (Table 2). Students attending a vocational high school had a 62% greater risk
of developing PIU than lyceum students (OR 1.62; 95% CI 1.07-2.47), similarly to younger vs.
older students (OR 1.71; 95% CI 1.08-2.70). A dose-response relationship emerged with the
frequency of Internet use and the number of consecutive hours connected. Compared to those
connecting once a week at most, the risk was 4 times higher among those connecting every day (OR
3.97; 95% CI 1.57-9.99), and 8 times higher among those connecting several times a day (OR 8.17;
95% CI 3.18-21.03). The risk of PIU was two times higher for students who spent 2-3 h a day on
the net than those online for less than 2 h a day (OR 2.34; 95% CI 1.60-3.41); the risk was almost 5
times higher for those surfing the net 4-5 h per day (OR 4.64; 95% CI 2.67-8.08), and 6 times
higher for those using the Internet for more than 5 h a day consecutively (OR 5.90; 95% CI 3.26—
10.67).

Among Internet activities, visiting pornographic sites doubled the risk of PIU (OR 2.44; 95% CI
1.62-3.69), whereas Internet search for specific information (for study or other reasons) was
protective (OR 0.48; 95% CI 0.33-0.70). No other activities were associated with the risk of PIU.
Finally, students who reported feeling lonely “sometimes” or “often” had a risk 2 and 4 times
higher (OR 2.25; 95% CI 1.56-3.24 and OR 3.65; 95% CI 2.05-6.51, respectively) than those who
stated they never felt lonely.

Several gender differences in the factors associated with PIU were observed (Table 3). The
frequency of Internet use, the number of consecutive hours connected, visiting pornographic
websites, and the sensation of feeling lonely sometimes were independently associated with an
increased risk of PIU for both genders. However, attending a vocational school, online chatting, file
transferring, Internet access point location, and the sensation of often feeling lonely were associated
with an increased risk of PIU only for the males, and younger age for the females. Moreover,
information searching was associated with a lower risk of PIU for the females, and was only
slightly significant for the males (p=0.071).

4. Discussion

The prevalence of Internet users in our study sample of high school students was 99.4%, which
reflects the ubiquitous use of the Internet among young people (Internet World Statistics, 2017).
Consistent with prevalence rates reported elsewhere (1.3% in Kilic et al. (2016); 0.6% in Lam et al.
(2009); 0.8% in Poli and Agrimi (2012); 0% in Pontes et al. (2014); 1.2% in Villella et al. (2011);
0.2% in Wu et al. (2016)), the prevalence of IA in our sample was very low (0.4%). The prevalence
of PIU was 12.1%, similar to that as measured by IAT in several Chinese studies (10.8% in Lam et
al. (2009); 12.2% in Wang et al. (2011); 10.4% in Wu et al. (2016)), to the 11.7% reported by
Rucker et al. in their Swiss study (Riicker et al., 2015), and to the 10.0% reported by Durkee et al.
for the Italian sample of their European survey (Durkee et al., 2012). However, a lower prevalence
of 5.8% was reported in the Italian study by Poli (Poli and Agrimi, 2012). Though the two studies
were quite similar as regards general demographics, age and gender, the higher proportion of PIU
we observed in our sample could be explained by the more recent year of our survey, which
suggests an increase of the problem with time, by contextual factors such as the wealthier study area
of their survey, and by the difference in the number of participating schools (25 in our study vs. 6 in
the study by Poli).

The adjusted analysis showed that gender was not associated with the risk of PIU, consistent with
the studies by Koyuncu et al. (2014), Wang et al. (2011) and Wu et al. (2016), whilst other studies,



however, found male gender to be an independent risk factor for PIU (Chang et al., 2015; Durkee et
al., 2012; Kilic et al., 2016; Ko et al., 2009a; Kormas et al., 2011; Lam et al., 2009; Mei et al., 2016;
Sasmaz et al., 2014; Shek and Yu, 2016; Tang et al., 2014; Yen et al., 2007, 2008).

The risk of PIU was highest for the 14-15 year age group, and was more evident for the females.
Moreover, though the prevalence of PIU progressively decreased with age among the females, an
age-related decrease among the males was less clear. To our knowledge, this is the first time that
such a finding is shown. Due to the cross-sectional design of the study, this result could be due to
differences in Internet use prevalence year by year, with adolescents born in 1993 less apt to use the
Internet and develop problematic Internet use than their counterparts born in 1994, 1995, 1996, or
later. On the other hand, this result is consistent with the observation that younger adolescents are
more vulnerable to novelty and to risky and compulsive behaviours since they have relatively few
mechanisms for coping and may be less resilient (Berkowitz and Begun, 2006). Better coping
mechanisms and greater resilience in late adolescence could explain the lower risk behaviour with
age among the females (Amaro et al., 2001; Hess and Richards, 1999).

Our observation of a higher risk of PIU for vocational school students than for those attending a
lyceum is similar to what observed in the Italian study by Poli (Poli and Agrimi, 2012), and in other
studies (Kilic et al., 2016; Yen et al., 2008). In Italy, vocational school students generally come
from families with a low socio-economic status, a characteristic that has been associated with
higher PIU risk (Mei et al., 2016; Shek and Yu, 2016; Wang et al., 2011).

The frequency of connection to the Internet and the amount of hours spent online were observed to
increase the risk of PIU with a dose response effect, a common finding in cross-sectional adjusted
studies (Johansson and Gotestam, 2004; Koyuncu et al., 2014; Ni et al., 2009; Sasmaz et al., 2014;
Wang et al., 2011). Among the activities carried out on the net, visiting pornographic sites was
associated with an increased risk of PIU, whilst using the Internet to search for specific information
had a protective effect. These results, too, are consistent with previous work (Johansson and
Gotestam, 2004; Kormas et al., 2011; Shek et al., 2008; Wang et al., 2011; Weiser, 2001). However,
since cross-sectional studies are affected by possible reverse bias, it is still unclear whether the
amount of time spent online and the types of activities young people engage in while on the net
precede (and cause) or are consequent to the development of PIU. Prospective studies are needed to
clarify this point, as well as the role of other variables possibly acting as risk factors.

Our observation that parental control of Internet use was not a protective factor contrasts with the
studies by Ko et al. (2015), and Wu et al. (2016), and previous studies on other risk behaviours
among adolescents (Guo et al., 2011; Mahabee-Gittens et al., 2013; Van Ryzin et al., 2012).
Parental control was higher in the younger age groups among which PIU was more frequent.
Though parents generally slacken control of their children as they grow up, the proportion of
students using the Internet under parental supervision was quite low in our sample, even among the
younger age groups. Since parental rules about the content of Internet use and quality of parental
communication about Internet use have been shown to prevent compulsive internet use (van den
Eijnden et al., 2010), interventions to increase parents’ awareness of the protective role of parental
control behaviours and the value of guided Internet use during adolescence are advisable.

The sensation of feeling lonely was associated with a higher risk of PIU, as observed in previous
studies (Koyuncu et al., 2014; MorahanMartin, 1999; Morahan-Martin and Schumacher, 2000).
This finding was expected, since depression symptoms are commonly associated with the risk of
maladaptive Internet use (Carli et al., 2013; Ho et al., 2014; Ko et al., 2009a, 2012; Lam, 2014;
Sasmaz et al., 2014; Tan et al., 2016; Wu et al., 2016; Yen et al., 2007, 2008; Zhang et al., 2016). In
their prospective study, however, Kraut et al. found a causal relationship between greater Internet
use and depression and loneliness (Kraut et al., 1998). Also here the role of predictor or
consequence of problematic use needs to be elucidated.

We noted that the association between loneliness and PIU was stronger for the males: among those
reporting they often felt lonely often the risk of PIU was 6 times higher than among those who
stated they never felt lonely. The result is clearly a call for action in the development of preventive



interventions, especially if loneliness will be confirmed as a predictor of PIU in future research. We
noted several gender differences in the factors associated with PIU. Younger age was associated
with the risk of PIU only for the females, and attending a vocational school only for males;
information searching was a stronger protective factor for the females than the males, whilst online
chatting and file transferring, and Internet point access outside the home, and the sensation of
feeling lonely often were all associated with the risk of PIU only for the males. No comparison with
the literature can be made owing to the paucity of studies on gender differences in the risk factors
for PIU. However, some results are consistent with what previously observed: for example, online
chatting was more frequent among the males also in the study by Poli (Poli and Agrimi, 2012).

This study has several strengths. It involved all the secondary education institutions of the district;
the sample included students of all school grades, the sample size was adequate, and the possible
risk factors were evaluated through adjusted analyses.

The study has also several limitations. The cross-sectional study design did not allow us to evaluate
the temporal sequence of the events. So, the factors we identified might actually follow the onset of
the problem as a consequences or symptom of PIU. A second possible bias of the present study is
that voluntary participation (one class for each grade) could have led to a selection of subjects and
thus limit the generalizability of the findings. However, since it is common practice in Italy to
compose classes so as to achieve high diversity within each class and high homogeneity between
classes, it is unlikely that the study sample substantially differed from the general school
population. Finally, due to missing data, the adjusted model was run on 93.3% of subjects;
however, no statistically significant differences were found between the overall population and the
analysis sample.

If the prevalence of PIU as measured in our study correctly estimated the problem, a large number
of Italian adolescents may already be maladaptive Internet users: applying the value of 12.1% to
2647,057 Italian high school students (ISTAT, 2014), the estimated number of potentially
problematic Internet users could be 320,293. This is a large population at risk of developing health
problems due to PIU, and could become a public health problem in the next years. It is therefore
urgent for researchers to carry out large, well-designed prospective studies to identify the physical
and mental health consequences of maladaptive Internet use, and for public health professionals to
implement interventions that promote safe Internet use among adolescents. Periodic surveys
measuring PIU and IA at the European level, or incorporating measures of PIU and IA in future
data-collection waves of the European School Survey Project on Alcohol and Other Drugs
(ESPAD) or the Health Behaviour in School-aged Children (HBSC) survey, could be useful to
monitor the problem.
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Table 1
Description of participants, by gender.

Characteristic Males (n=972) Females (n=1048) Overall (n=2022) P-value
n % n % n %
Age (years)
14 163 16.8 169 16.1 332 16.4 0.918
15 200 20.6 221 211 421 20.8
16 206 21.2 204 19.5 410 20.3
17 192 19.8 216 20.6 409 20.2
18 165 17.0 183 17.5 349 17.2
19 46 4.7 55 53 101 5.0
Mean + SD 16.1 +1.5 16.2 +1.5 16.2 +15 0.736
Type of school
Lyceum 313 32.2 468 44.7 782 387 < 0.0001
Technical 244 25.1 351 335 595 204
Vocational 415 42.7 229 21.9 645 31.9
Internet use
Yes 964 99.2 1043 99.5 2009 99.4 0.331
No 8 0.8 5 0.5 13 0.6
Internet Addiction Test score
0-19 19 21 11 1.1 30 1.6 < 0.0001
20-49 756 83.6 893 88.9 1650 86.3
50-79 126 13.9 97 9.7 224 11.7
80-100 3 0.3 4 0.4 7 0.4
Frequency of Internet use
Less than once per week 42 4.4 57 5.5 99 4.9 0.002
At least once per week 77 8.0 112 10.8 190 9.5
Several times a week 250 26.1 313 30.0 563 28.1
Daily 383 39.9 394 37.8 778 38.8
Several times a day 207 21.6 166 15.9 373 18.6
Internet use without interruption (hours/day)
Less than 2 570 59.4 673 64.7 1243 62.1 0.004
2-3 281 29.3 284 27.3 565 28.2
4-5 50 5.2 51 49 103 51
More than 5 59 6.2 32 3.1 91 4.6
Online activities
Information searching 749 77.7 913 87.5 1663 82.8 < 0.0001
Online chatting 634 65.8 713 68.4 1349 67.2 0.217
E-mailing 463 48.0 556 53.3 1020 50.8 0.018
Social networking 651 67.5 800 76.7 1453 72.3 < 0.0001
Multi User Dungeon gaming 216 224 71 6.8 287 14.3 < 0.0001
File downloading (music or other) 735 76.2 739 70.9 1476 735 0.006
Online shopping 189 19.6 86 83 277 138 < 0.0001
Online gambling 128 133 21 20 149 7.4 < 0.0001
Visiting pornographic websites 291 30.2 31 3.0 323 16.1 < 0.0001
Indiscriminate surfing 251 26.1 117 11.2 368 18.4 < 0.0001
Location of Internet use
At home 656 68.3 722 69.2 1380 68.8 0.792
Everywhere 286 29.8 304 29.2 590 294
Internet point 19 2.0 17 16 36 1.8
Parental control on Internet use
Yes 101 10.5 167 16.1 269 13.5 < 0.0001
No 861 89.5 869 83.9 1731 86.6
Sensation of feeling lonely
Often 59 6.2 81 7.8 141 7.0 < 0.0001
Sometimes 376 39.2 649 623 1025 51.2

Never 524 54.6 312 29.9 837 41.8



Fig. 1. Prevalence of Problematic Internet Use, by gender and
age. Test for trend: males p=0.396; females p < 0.0001.
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Fig. 2. Frequency of online activities and parental control, by
age. Test for trend: MUD gaming p=0.081; online gambling
p=0.494; visiting pornographic websites p=0.704; indis-
criminate surfing p < 0.0001; parental control p < 0.0001.
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Table 2
Factors associated with PIU, overall sample.

Characteristic PIU (n=226) NPIU (n=1660) Odds Ratios (95% CI) Adj Odds Ratios” (95% CI) P-value
n % n %

Gender

Female 101 44.7 895 53.9 1 1

Male 125 55.3 765 46.1 1.45 (1.09-1.91) 0.87 (0.59-1.29) 0.491
Age

18-19 39 17.3 389 234 1 1

16-17 77 34.1 690 41.6 1.11 (0.74-1.67) 0.86 (0.54-1.37) 0.514

14-15 110 48.7 581 35.0 1.89 (1.28-2.78) 1.71 (1.08-2.70) 0.022
Type of school

Lyceum 57 25.2 698 42.0 1 1

Technical 66 29.2 486 29.3 1.66 (1.14-2.41) 1.32 (0.87-2.01) 0.195

Vocational 103 45.6 476 28.7 2.65 (1.88-3.74) 1.62 (1.07-2.47) 0.024
Frequency of Internet use

Once per week or less 7 31 255 15.4 1 1

Several times a week 25 111 504 30.4 1.81 (0.77-4.23) 1.82 (0.69-4.79) 0.223

Daily 97 429 647 39.0 5.46 (2.50-11.92) 3.97 (1.57-9.99) 0.003

Several times a day 97 429 254 15.3 13.91 (6.34-30.55) 8.17 (3.18-21.03) < 0.0001
Internet use without interruption (hours/day)

Less than 2 57 25.2 1113 67.0 1 1

2-3 99 438 435 26.2 4.44 (3.15-6.27) 2.34 (1.60-3.41) < 0.0001

4-5 34 15.0 64 3.9 10.37 (6.33-17.00) 4.64 (2.67-8.08) < 0.0001

More than 5 36 15.9 48 29 14.64 (8.81-24.33) 5.90 (3.26-10.67) < 0.0001
Information searching

No 83 36.7 235 14.2 1 1

Yes 143 63.3 1425 85.8 0.28 (0.21-0.38) 0.48 (0.33-0.70) < 0.0001
Online chatting

No 37 16.4 572 34.5 1 1

Yes 189 83.6 1088 65.5 2.69 (1.86-3.87) 1.49 (0.96-2.30) 0.075
E-mailing

No 120 53.1 794 47.8 1 1

Yes 106 46.9 866 52.2 0.81 (0.61-1.07) 0.85 (0.60-1.20) 0.348
Social networking

No 55 243 460 27.7 1 1

Yes 171 75.7 1200 72.3 1.19 (0.86-1.65) 0.88 (0.59-1.30) 0.512
Multi User Dungeon gaming

No 176 77.9 1444 87.0 1 1

Yes 50 221 216 13.0 1.90 (1.34-2.68) 1.13 (0.74-1.73) 0.581
File downloading (music or other)

No 32 14.2 462 27.8 1 1

Yes 194 85.8 1198 72.2 2.34 (1.58-3.45) 1.52 (0.98-2.38) 0.063
Online shopping

No 190 84.1 1440 86.7 1 1

Yes 36 15.9 220 13.3 1.24 (0.84-1.82) 0.80 (0.50-1.29) 0.361
Online gambling

No 190 84.1 1565 94.3 1 1

Yes 36 15.9 95 5.7 3.12 (2.07-4.71) 1.15 (0.67-1.98) 0.601
Visiting pornographic websites

No 144 63.7 1443 86.9 1 1

Yes 82 36.3 217 13.1 3.79 (2.79-5.14) 2.44 (1.62-3.69) < 0.0001
Indiscriminate surfing

No 171 75.7 1369 82.5 1 1

Yes 55 24.3 291 17.5 1.51 (1.09-2.10) 1.10 (0.72-1.68) 0.655
Location of Internet use

At home 137 60.6 1167 70.3 1 1

Everywhere 86 381 471 28.4 1.55 (1.16-2.08) 1.23 (0.88-1.72) 0.228

Internet point 3 1.3 22 1.3 1.16 (0.34-3.93) 3.31 (0.75-14.63) 0.114
Parental control on Internet use

No 201 88.9 1431 86.2 1 1

Yes 25 111 229 13.8 0.78 (0.50-1.20) 1.18 (0.71-1.96) 0.532
Sensation of feeling lonely

Never 72 319 716 43.1 1 1

Sometimes 126 55.8 840 50.6 1.49 (1.10-2.03) 2.25 (1.56-3.24) < 0.0001

Often 28 124 104 6.3 2.68 (1.65-4.34) 3.65 (2.05-6.51) < 0.0001

PIU =Problematic Internet Use; NPIU=Non Problematic Internet Use.
# Adjusted for all the variables in the table, and for cluster effect.



Table 3

Factors independently associated with PIU, by gender.

Characteristic Males (N=890) Females (N=988)
Adj Odds Ratios® (95% CI) P-value Adj Odds Ratios™ (95% CI) P-value

Age

18-19 1 1

16-17 0.61 (0.33-1.13) 0.119 1.38 (0.63-3.03) 0.418

14-15 1.21 (0.66-2.23) 0.543 2.96 (1.36-6.45) 0.006
Type of school

Lyceumn 1 1

Technical 1.60 (0.83-3.11) 0.161 1.27 (0.71-2.29) 0.422

Vocational 1.90 (1.02-3.57) 0.045 1.75 (0.93-3.30) 0.081
Frequency of Internet use

Once per week or less 1 1

Several times a week 1.40 (0.32-6.17) 0.661 2.16 (0.59-7.97) 0.246

Daily 4.30 (1.07-17.34) 0.041 3.65 (1.03-12.93) 0.045

Several times a day 9.51 (2.30-39.38) 0.002 7.19 (1.94-26.65) 0.003
Internet use without interruption (hours/day)

Less than 2 1 1

2-3 1.95 (1.14-3.35) 0.015 3.05 (1.74-5.35) < 0.0001

4-5 4.85 (2.18-10.75) < 0.0001 5.13 (2.26-11.63) < 0.0001

More than 5 6.60 (3.06-14.26) < 0.0001 3.75 (1.29-10.93) 0.015
Information searching

No 1 1

Yes 0.62 (0.37-1.04) 0.071 0.37 (0.21-0.65) 0.001
Online chatting

No 1 1

Yes 2.00 (1.07-3.74) 0.030 0.92 (0.49-1.74) 0.808
E-mailing

No 1 1

Yes 0.93 (0.56-1.54) 0.789 0.76 (0.46-1.25) 0.271
Social networking

No 1 1

Yes 0.70 (0.41-1.18) 0.184 1.20 (0.63-2.31) 0.580
Multi User Dungeon gaming

No 1 1

Yes 0.90 (0.52-1.56) 0.713 1.77 (0.83-3.76) 0.137
File downloading (music or other)

No 1 1

Yes 2.49 (1.21-5.13) 0.013 1.12 (0.61-2.08) 0.711
Online shopping

No 1 1

Yes 0.68 (0.38-1.24) 0.213 1.09 (0.46-2.56) 0.843
Online gambling

No 1 1

Yes 1.19 (0.65-2.19) 0.570 0.92 (0.21-4.11) 0.911
Visiting pornographic websites

No 1 1

Yes 2.46 (1.54-3.93) < 0.0001 3.19 (1.10-9.30) 0.033
Indiscriminate surfing

No 1 1

Yes 0.82 (0.47-1.42) 0.471 1.66 (0.83-3.29) 0.150
Location of Internet use

At home 1 1

Everywhere 1.11 (0.68-1.82) 0.675 1.48 (0.90-2.41) 0.119

Internet point 6.99 (1.08-45.32) 0.042 - -
Parental control on Internet use

No 1 1

Yes 1.23 (0.52-2.91) 0.635 1.24 (0.64-2.42) 0.520
Sensation of feeling lonely

Never 1 1

Sometimes 1.95 (1.20-3.16) 0.007 2.48 (1.35-4.56) 0.003

Often 6.18 (2.76-13.84) < 0.0001 2.18 (0.83-5.74) 0.114

* Adjusted for all the variables in the table, and for cluster effect.



