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Despite the significant contributions from previous studies about the 

prevalence of problematic Internet use (PIU) among adolescents in 

Europe, important questions remain regarding adverse consequences 

of PIU. This study aims to assess the relation between duration of 

Internet use and adverse psychosocial effects among adolescents from 

six European countries. The final sample included 7,351 adolescents 

(50.8% male and 49.2% female; mean age: 14.6±1.90) recruited from 

randomly selected schools within the six study sites. Results showed 

that 12.9% of adolescents used Internet more than 20 hours per week. 

There was a significant relationship between duration of Internet use 

and frequency of alcohol, tobacco, cannabis and other illegal drug 

use. Duration of Internet use is also significantly associated with school 

problems, with use of slot machines and with other psychosocial 

problems. These findings highlight the need to strengthen preventive 

efforts for reducing PIU and related consequences among adolescents.
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A pesar de las importantes contribuciones de los estudios realizados 

sobre la prevalencia del uso problemático de Internet (PIU) entre 

los adolescentes europeos, sigue existiendo dudas importantes 

con respecto a las consecuencias adversas del PIU. El objetivo de 

este estudio fue evaluar la relación entre la duración del uso de 

Internet y los efectos psicosociales adversos en adolescentes de 

seis países europeos. La muestra final estuvo compuesta por 7.351 

adolescentes (50,8 % varones y 49,2 % mujeres, edad media: 14,6 

años ± 1,90) reclutados en escuelas seleccionadas al azar dentro de 

los seis países del estudio. Los resultados mostraron que el 12,9% de 

los adolescentes utilizaba Internet más de 20 horas a la semana. Se 

encontró una relación estadísticamente significativa entre la duración 

del uso de Internet y la frecuencia de uso de alcohol, tabaco, cannabis 

y otras drogas ilegales. La duración del uso de Internet también se 

asoció significativamente con problemas escolares, con el uso de 

las máquinas tragaperras y con otros problemas psicosociales. Estos 

resultados ponen de relieve la necesidad de fortalecer los esfuerzos 

en prevención para reducir el uso problemático de Internet y las 

consecuencias asociadas entre los adolescentes.
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Using the Internet has become one of the most 
popular leisure-time activities in Western socie-
ties. Particularly among adolescents, the Inter-
net is observed to be increasingly adopted as 

a readily accessible means for information retrieval, enter-
tainment, and socialization (Kormas, Critselis, Janikian, Ka-
fetzis, & Tsitsika, 2011). For the majority of Internet users, 
the World Wide Web represents a tremendous wellspring of 
opportunity that enhances well-being. However, for some 
people the Internet can lead to psychosocial problems, in-
cluding mental disorders (Aboujaoude, 2010). 

Due to the lack of consensus on diagnostic criteria and 
the dearth of large epidemiological studies, the prevalence 
of problematic Internet use (PIU) in the adolescent popula-
tion has not been well established. The results can vary widely 
and are difficult  to compare, due  to differences in Internet 
access, recruitment methodology, the exact age bracket stu-
died, and the  definitions utilized (Aboujaoude, 2010).Consi-
dering only relatively  large and offline studies, research has 
yielded prevalence estimates ranging between 2% and 11%  
(Cao & Su, 2007; Ghassemzadeh, Shahraray, & Moradi, 2008; 
Johansson & Gotestam, 2004; Kim et al., 2006; Park, Kim, 
& Cho, 2008; Siomos, Dafouli, Braimiotis, Mouzas, & Ange-
lopoulos, 2008).In particular, among European adolescents, 
the prevalence of PIU has been observed to range between 
2% and 15.1% (Durkee et al., 2012; Johansson & Gotestam, 
2004; Niemz, Griffiths, & Banyard, 2005; Pallanti, Bernardi, 
& Quercioli, 2006; Sasmaz et al., 2013; Siomos et al., 2008). 
PIU in adolescence has been associated with a wide range 
of adverse psychosocial and mental health conditions such 
as attention-deficit/hyperactivity disorder (ADHD) (Yoo et 
al., 2004), psychosomatic symptoms (Cao, Sun, Wan, Hao, & 
Tao, 2011; Jenaro, Flores, Gómez-Vela, González-Gil, & Caba-
llo, 2007), inappropriate dietary behavior and poor diet qua-
lity (Kim et al., 2010), interpersonal problems (Seo, Kang, & 
Yom, 2009), aggressive behaviors (Ko, Yen, Yen, et al., 2008) 
or depressive symptoms (Morrison & Gore, 2012).

Despite the significant contributions from previous stu-
dies, important questions remain regarding adverse conse-
quences of PIU in adolescence. For example, findings from 
previous studies have often been constrained by their focus 
on specific geographic locations or examined a limited num-
ber of psychosocial variables. No published study has exami-
ned consequences of PIU in adolescence usually associated 
with addiction, such as multiple substance use or impair-
ment in family and social activity. The vast majority of stu-
dies were conducted in Asia, most of them in China and very 
few studies have been conducted in Europe. Thus, more re-
search needs to be performed in other regions of the world 
for eventual cross-cultural comparisons (Carli et al., 2011).

We sought to address these gaps in knowledge by identif-
ying the relation between Internet use and psychosocial pro-
blems by drawing on data from community samples from six 
regions in Europe. Due that the duration of Internet use has 

a close relationship with Internet addiction and PIU, and 
the longer the Internet using time the more risk there is to 
be addicted (Cao et al., 2011; Carli et al., 2011; Durkee et 
al., 2012; Grohol, 1999), we used duration of Internet use as 
a proxy of PIU. The specific goals of the present study were 
to assess the association between duration of Internet use 
and: 1) use of tobacco, alcohol and illegal drugs, 2) school 
problems, 3) use of slot machines; and 4) other problematic 
behaviors such as stop playing sports/hobbies, injured after 
drinking, trouble with police, have family problems, sexually 
transmitted diseases, lost friends and have gained weight.

Methods
Study design and participants

A survey was carried out between October 2010 and Fe-
bruary 2011 in sixty-nine middle schools from six European 
regions (23.9% from Coimbra in Portugal, 13% from Lju-
bljana in Slovenia, 22.7% from Mallorca Island in Spain, 
10.8% from Merseyside in UK, 15.9% from Prague in Czech 
Republic, and 13.6% from Stockholm in Sweden). For all 
countries we used a common protocol to select the sample, 
procedures to be followed in the survey, collection of inci-
dents, management and delivery of questionnaires to be in-
cluded in the database. We used a stratified and incidental 
school sample taking into account if it was a public or priva-
te school, the size and the location of the school, according 
with the real distribution of schools in each region. There 
could be only one classroom per school year for each school. 
The procedure for obtaining consent from participants di-
ffers in each country. In total, 7,701 children’s surveys were 
included in the analysis. Approximately 350 were excluded 
for reasons including non-completion of major sections 
(substance use) and illegibility of responses. A total of 50.8% 
of the participants were boys and 49.2% were girls. Mean age 
of the sample was 14.6 years (s = 1.90; range: 11-19 years).

Measures
A team of four people, specially trained for this study, was 

sent to each school to talk to the participants about the aims 
of the study and the confidentiality of the data. All students 
filled out an anonymous questionnaire in their classrooms 
and during school time. Duration of  Internet use was de-
termined by asking respondents about “approximately, how 
much time are you using Internet at home each week (in 
hours)”. For evaluating the Internet sited use we included 
the following predefined and not exclusive categories: so-
cial networking, chat room use, downloading movies, music, 
watching TV, shopping, email, gaming and school work. Ex-
tensive questions covered drug use. For the evaluation of the 
adolescents’ alcohol use the item used was: “How frequently 
do you drink alcohol?”, and the response options being: “I 
have never drank alcohol”, “Less than once a month”, “Once 
a month”, “Once a week”, “2-4 times a week” and “Every day, 
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or almost”. Frequency of drunkenness was determining by 
asking individuals: How many times have you been drunk in 
the last month?” For the assessment of smoking we used the 
item: “Read the following statements and tick the box for 
that which best describes you: I have never smoked, I have 
only tried smoking once, I have smoked once or twice in the 
past but now I don’t, I smoke cigarettes but not more than 
one a week, I smoke between one and six cigarettes a week, 
In general I smoke more than six cigarettes a week”. For the 
evaluation of cannabis use we asked: “Have you ever used 
cannabis?”, the response options being: “No”, “Yes, at some 
time in my life”, “Yes, in the last 12 months” and “Yes, in the 
last 30 days”. For the evaluation of illegal drug use we used a 
dichotomous response question: “Have you ever used illegal 
drugs (cocaine, ecstasy, amphetamine, heroin, others..)?”.

The school variables have been classified into three diffe-
rent dimensions: Performance (“It is difficult to pay atten-
tion in class”, “I forget things” and “I have trouble keeping 
up with homework”), Absenteeism (“I missed class because 
I feel sick”, “I go to school but sometimes I miss some clas-
ses”, “Sometimes I’m not going to school because I do not 
want to go”, and “Sometimes I’m not going to school becau-
se my parents/caregivers not let me go to school”) and Sa-
tisfaction(“I am happy to be at school/college/university” 
and “I feel safe at school/college/university”).

For the evaluation of other different psychosocial pro-
blems the question used was: “Have you experienced any 
of these problems during the past six months?”  The items 
were:, ”injured after drinking”, “having trouble with the po-
lice”, “having family problems”, “regret having had sex with 
someone, “sexually transmitted diseases”, “have lost friends, 
“put on weight”. Responses were categorized as “yes” or “no”. 
Finally, slot machines use was determined by asking respon-
dents about “how often do you play on slot machines”. Res-
ponse options were: “never”, “a few times a year”, “once or twi-
ce a month”, “at least once a month” and “almost every day”.

Data analyses
Various descriptive and frequency analyses in relation to 

participants’ characteristics were carried out. The relations-

hip between different variables measured by the question-
naire and frequency of Internet use were analyzed using 
chi-squared tests. Effect sizes of principal comparisons were 
calculated using phi (Ф) for χ2 tests, in order to maintain 
values for small, medium and large effects (.10, .30 and .50). 
Confidence level was 95%, and the statistical package used 
was the SPSS-15.

Results
Duration of Internet use and Internet sited used

Ninety-four percent of adolescents use the Internet at 
home. Rates of Internet use were as follows: 3.0% of adoles-
cents never used Internet, 36.2% used Internet between 1 
and 5 hours per week; 29.3% used Internet between 6 and 
10 hours per week; 18.7% used Internet between 11 and 20 
hours per week and 12.9% used Internet more than 20 hours 
per week. Seventy-five percent of adolescents used social ne-
tworking (e.g. Facebook), 28.6% chat rooms, 62.25% down-
loading movies, music, etc., 28.8% for watching TV, 15.2% 
for shopping, 53.8% to email, 41.5% for gaming and 64.8% 
for school work. Fifty six percent of respondents reported 
that parents do not limit the time they can use the Internet.

Duration of Internet use and drug use
There is a statistically significant relationship (p= .000) 

between duration of Internet use and alcohol use (Table 
1). Among adolescents who use the Internet less time (1-5 
hours) the frequency of alcohol consumption is lower than 
expected. The opposite trend occurs with adolescents who 
use the Internet more than 20 hours a week. Chi-square tests 
also showed a significant positive relationship between du-
ration of Internet use and tobacco use (p= .000).

Adolescents who use the Internet more time per week 
tend to use more cannabis (p= .000) and other illegal drugs 
(p= .000). Specifically, among those who use the Internet 
more than 20 hours per week are twice more likely to be can-
nabis users than expected by chance. In contrast, among tho-
se who use the Internet between 1-5 hours are half as many 
likely to be regular users than expected by chance (Table 1).

Table 1
Relationship between duration of Internet use and drug use

Drug use Chi square* N Df P Effect size (Ф)

Alcohol use 411.273 6678 24 .000 .248

Frequency of drunkenness 115.880 3594 80 .005 .180

Tobacco use 220.509 7439 20 .000 .172

Cannabis use 186.707 7294 12 .000 .160

Other illegal drugs 108.096 7556 4 .000 .120

* With Yates continuity correction
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Duration of Internet use and school factors
There is a significant relationship between duration of In-

ternet use and school problems (p= .000) (Table 2). In all ca-
ses, adolescents using more than 20 hours of Internet per week 
have a lower school performance and school satisfaction, and 
higher rates of absenteeism than expected by chance. 

Duration of Internet use and interpersonal and 
psychosocial problems

There are statistically significant relationships between 
duration of Internet use and the following problems: in-
jured after drinking, trouble with police, family problems, 
regretted having sex with someone, losing friends, put on 
weight and have sexually transmitted diseases (Table 3). In 
all cases, the likelihood of such problems is higher than ex-
pected by chance among teens who use the Internet more 
than 20 hours per week. Conversely, the likelihood of pro-
blems is lower than expected by chance among those who 
use the Internet between 1-5 hours (Table 3).

Duration of Internet use and use of slot machines
There is a statistically significant relationship between du-

ration of Internet use and the frequency of playing on slot 
machines χ2 (16, N = 7411) = 113.100, p= .000; Ф= .124. We 
also performed the same analysis but collapsing the varia-
ble ‘frequency slot game’ in two categories: 0 (never) and 1 
(other cases, from ‘a few times a year’ to ‘almost every day’). 
The results also show a statistically significant relationship 
between the two variables χ2 (4, N = 7411) = 70.346, p= .000; 
Ф= .097. 

Discussion
To our knowledge, this is the first study to examine the 

relation between duration of Internet use and psychosocial 
problems in an adolescent community sample from several 
regions in Europe. The study findings suggest that adoles-
cents who use the Internet for longer are more likely to 
concomitantly exhibit psychosocial problems. Specifically, 

Table 2
Relationship between duration of Internet use and school factors

School factors Chi square* N Df P Effect size (Ф)

Problem paying attention in class 233.749 7565 16 .000 .176

Forget things 123.979 7552 12 .000 .128

Trouble keeping up with homework 129.406 7528 12 .000 .131

Missed class because sickness 68.014 7524 12 .000 .095

Sometimes miss some classes 162.507 7535 12 .000 .147

Sometimes not going to school because do 
not want to go

185.773 7539 12 .000 .157

Sometimes not going to school because my 
parents/caregivers let me not go to school

145.391 7544 12 .000 .139

Happy to be at school 140.408 7529 12 .000 .137

Feel safe at school 127.848 7481 12 .000 .131

* With Yates continuity correction

Table 3
Relationship between duration of Internet use and interpersonal and psychosocial problems

Psychosocial problems Chi square* N Df P Effect size (Ф)

Injured after alcohol 109.441 7557 4 .000 .120

Trouble with police 95.049 7556 4 .000 .112

Family problems 47.066 7554 4 .000 .79

Had regretted sex 63.761 7546 4 .000 .092

Losing friends 41.925 7538 4 .000 .075

Put on weight 22.685 7503 4 .000 .055

Sexually transmitted diseases 115.510 7544 4 .000 .124

* With Yates continuity correction
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we emphasized five major results: 1) A high percentage of 
the study population is at risk of PIU, as the number of hours 
per week using the Internet is very high; 2) adolescents who 
use the Internet excessively compared to their peers are 
at greater risk to use drugs; 3) adolescents who use Inter-
net for longer have poorer school performance and miss 
more school classes; 4) the odds of psychosocial problems 
are greater among adolescents who use the Internet more 
than 20 hours per week; and 5) the frequency of gambling 
among those who use the Internet more hours is greater 
than among adolescents who use Internet less time.

In line with other studies, our results showed that exces-
sive Internet use is very high. There is increasing evidence 
that PIU among adolescents is emerging due to easy access 
to the Internet (Gómez Salgado, Rial Boubeta, Braña Tobío, 
& Varela Mallou, 2014). Adolescents may be particularly vul-
nerable to the development of PIU and addictive behavioral 
patterns in general (Griffiths & Wood, 2000; Pallanti et al., 
2006; Puerta-Cortés, & Carbonell, 2014; van den Eijnden, 
Spijkerman, Vermulst, van Rooij, & Engels, 2010).

Consistent with findings from previous studies (Fisoun, 
Floros, Siomos, Geroukalis, & Navridis, 2012; Kim, 2012; 
Lam, Peng, Mai, & Jing, 2009; Liu, Desai, Krishnan-Sarin, 
Cavallo, & Potenza, 2011; Pawlikowski, Nader, Burger, Stieg-
er, & Brand, 2013), we found an association between the 
duration of Internet use and drug use. Those who use the 
Internet excessively compared to their peers were seen to be 
at increased risk of drug use: alcohol, tobacco, cannabis and 
other illegal drugs. The results also showed that the more ad-
olescents use the Internet the more often they reported be-
ing drunk. There are several possible mechanisms explain-
ing this association. Out-of-control gambling, eating, and 
Internet use may share the same neurobiological mechanism 
with substance dependence and can be termed “behavioral 
addiction” (Holden, 2001). Thus, if the Internet had the po-
tential to be addictive, adolescents with vulnerability to drug 
use would be vulnerable to excessive Internet use and PIU. 
Alternatively, the co-occurrence of excessive Internet use 
and drug use may also be due to shared risk factors such as 
neurobehavioral disinhibition, high novelty-seeking and low 
reward dependence (Lam et al., 2009), low self-esteem, low 
family function, and low life satisfaction (Ko et al., 2008b). It 
is also possible that one behavior may cause the other.

Using the Internet for over 20 hours per week was as-
sociated with increased risk of lower school performance, 
lower satisfaction and higher absenteeism. Several factors 
may contribute to the high risk of school problems among 
adolescents who spend much time connected to Internet. 
The poor mental health can affect school performance and 
several studies reported strong association between PIU 
and depression (Ceyhan & Ceyhan, 2008; Kim et al., 2006; 
Yen, Ko, Yen, Chang, & Cheng, 2009),and between PIU and 
ADHD (Ko, Yen, Chen, Chen, & Yen, 2008; Yoo et al., 2004). 
Previous studies also suggest that individuals with Internet 

addiction exhibit more impulsivity than those who use the 
Internet less frequently(Cao & Su, 2007). Adolescents tend 
to use the Internet as a medium for socializing (Carballo, Pe-
rez-Jover, Espada, Orgiles, & Piqueras, 2012), but PIU can re-
sult in individuals spending ever-increasing amounts of time 
in online activities (Cao et al., 2011; Gámez-Guadix, Orue, & 
Calvete, 2013), leading to school problems. Late night use of 
the Internet can cause sleep deprivation and fatigue, which 
can adversely affect academic performance (Flisher, 2010).

Our results are consistent with previous work (Cao & Su, 
2007; Seo et al., 2009) documenting that higher use of Inter-
net is associated with increased risk of having interpersonal 
or psychosocial problems such as injured after drinking, 
trouble with the police, family problems, regretted having 
sex with someone, loss of friends and have gained weight. 
Several studies have reported significant correlations be-
tween PIU and hostility and aggressive behavior (Ko, Yen, 
Chen, Yeh, & Yen, 2009; Xiuqin et al., 2010). For adolescents 
with interpersonal conflict or rejection, the Internet could 
provide a more accessible world, free and virtual interper-
sonal difficulties escape from real life. Also, many Internet 
activities, especially in online games offer a world in which 
they learn to express hostility and violence perpetrated with-
out restriction (Ko et al., 2008). Spending much time on the 
Internet can lead to social isolation, self-neglect, poor nutri-
tion, and family problems. A sedentary lifestyle can increase 
risk of obesity and its associated complications. 

Previous studies identified association between PIU and 
gambling and our results are in agreement with them. The 
availability of the Internet as a medium for gambling prac-
tices among adolescents may contribute to increase and 
generalize the overall gambling behaviors (Tsitsika, Critse-
lis, Janikian, Kormas, & Kafetzis, 2011). It is also plausible 
that some pre-existing problem gamblers may more readily 
adopt this accessible medium for the purposes of gambling. 
However, it is also upheld that internet gambling may po-
tentially confound the development of problematic Internet 
use. Additional longitudinal studies are necessary in order 
to elucidate the etiological association between gambling, 
internet gambling practices and the development of PIU 
among adolescents (Tsitsika et al., 2011).

Our study has the limitations common to most large-scale 
surveys. First, the cross-sectional design prevents any attribu-
tion of causality between Internet using time and psychoso-
cial problems. Second, measures of Internet time use and 
the other study variable were based on self-reports, rather 
than on direct observation of the respondents’ behavior or 
confirmation by third parties. However, it would be difficult 
to obtain such information in sample as large as the one that 
comprises the present study. Third, the results of this study 
were based on schools and their students, so adolescents 
who do not go to school are excluded from the list of sub-
jects for investigation. There is a possibility that adolescents 
who do not go to school might have different Internet use 
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and this fact needs to be considered in interpretation of the 
results of this study. Fourth, this study focused on time spent 
on the Internet per week. However, previous studies showed 
that the frequency spent using the Internet per week is 
highly associated with PIU (Carli et al., 2011; Durkee et al., 
2012), suggesting a high degree of overlap between these 
two categories.  However, from what has been said above, 
it should be concluded that in the future, for public health 
studies and policies concerning adolescent Internet prob-
lems, both Internet addiction and Internet using time need 
to be considered (Kim, 2012).

Despite these limitations, our study indicates that exces-
sive time spent on the Internet (and probably the risk of 
PIU) is common among European adolescents, and that du-
ration of Internet use was significantly associated with drug 
use, school problems, gambling and a variety of psychosocial 
problems. These findings highlight the need to strengthen 
preventive efforts for reducing PIU and related consequenc-
es among adolescents. Particularly, Internet-specific parent-
ing practices (van den Eijnden et al., 2010) may help prevent 
internet-related problems among this population. 
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