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Objective – The aim of the present study was to investigate the re-
lationship between problematic Internet use and negative emotional 
states among secondary school pupils. Method – The sample consist-
ed of 326 participants, ranging from 16 to 19 years of age. A Croatian 
adaptation of the Depression, Anxiety and Stress Scale was used to 
assess negative emotional state levels. The problems related to Internet 
use (obsession, neglect and control disorders) were assessed using the 
Problematic Internet Use Questionnaire. Results – Girls had statisti-
cally more significant difficulties with the inability to control Internet 
use and with the inability to end Internet use, in comparison to boys. 
Pupils who spent more time on the Internet had higher results on the 
obsession, neglect and control subscales in comparison to those who 
spent less time on the Internet.  Furthermore, girls experienced higher 
levels of anxiety and stress than boys. The results of the regression 
analyses revealed that depression was significantly predicted by the 
time spent on the Internet and all three forms of problematic Internet 
use. In addition, it was found that neglect of daily activities and time 
spent on the Internet predicted negative emotional states of anxiety 
and stress. Conclusion – The results of this study confirm the positive 
relationship between problematic Internet use and negative emotional 
states in adolescents. 

Introduction

The attention of researchers in the past two 
decades has been directed towards research-
ing problematic Internet use (1, 2) which 
is also often called “Internet addiction” or 
“pathological Internet use” (3, 4). Problem-
atic Internet use is most commonly concep-
tualized as an inability to control Internet 
use, which leads to negative results in every-
day socio-emotional functioning (5). The 
Internet addiction symptoms as described 
by Young (6) encompasses compulsive use 
of Internet, withdrawal syndrome due to an 
increase in the Internet usage and symptoms 

related to negative impact on physical and 
social activities.

Studies about the prevalence of prob-
lematic Internet use among adolescents un-
doubtedly indicate that Internet addiction 
is a global problem (7-14). According to the 
results of these studies, between 2% and 11% 
of adolescents were classified as problematic 
Internet users (12, 14, 15). A recent com-
prehensive systematic review of risk factors 
related to problematic Internet use indicated 
a wide range of socio-demographic, Internet 
use, and psychosocial factors, as well as co-
morbid symptoms and disorders associated 
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with Internet addiction (16). For instance: 
male gender, younger age, more time spent 
on the Internet, impulsivity, neuroticism, 
loneliness and psychological difficulties are 
associated with a greater likelihood of devel-
oping problems with Internet use. A number 
of studies have examined the consequences 
of problematic Internet use. Problematic 
Internet usage has important adverse effects 
on emotional, behavioural and health func-
tioning (17). The experience of negative 
emotional states has been identified as one 
of the most important and most frequently 
investigated consequences of problematic In-
ternet use. The results of studies to date con-
firm that problematic Internet use is related 
to numerous psychological problems, such 
as depression (18, 19, 20), anxiety (21) and 
raised stress levels (21, 22).

Adolescents who use the Internet exces-
sively are more likely to develop depression 
compared to adolescents who do not have a 
problem with excessive Internet use (23-26). 
Tan, Chen, Lu and Li (20) found significant 
relationships between problematic Internet 
use and depressive symptoms, as well as sleep 
disturbances. Longitudinal studies confirmed 
that individuals who pathologically use the 
Internet are at risk of developing depression 
(27). Studies (19) have shown that depressive 
symptoms range from mild to severe.

Anxiety is also a negative consequence 
of excessive Internet use (21, 23). When an 
internet-addicted individual has no access to 
the Internet, he or she may develop feelings 
of irritability, anxiety as well as aggression 
(22, 28). Furthermore, problematic Internet 
use may serve to worsen social anxiety and 
avoidance of social interaction (29). Exces-
sive Internet use leads to Internet addiction, 
which may consequently cause problems 
such as anxiety and stress (21). In order to 
obtain a better understanding of changes in 
participants who use the Internet excessive-
ly, Kraut et al. (30) conducted a “post-hoc” 

analysis, which revealed that the excessive use 
of the Internet may lead to a greater number 
of stressors. Increased use of the Internet has 
the effect of spending less time with family 
and friends and this contributes to the devel-
opment of loneliness and stress (31). 

Of particular interest are studies of the 
prevalence and consequences of problematic 
internet use among adolescents. Adolescence 
is a period characterized by the development 
of life style, system values and patterns of 
healthy behaviour (32). Adolescents are more 
vulnerable to the adverse effects of excessive 
internet use than adults since they are in the 
period of developing their own personality as 
well as in the period of rapid psychological 
maturation (9). Social skills developed in ad-
olescence and decisions related to education 
define their future. Therefore, it is very im-
portant to recognize the symptoms of Inter-
net addiction in this life period, especially as 
this adolescent group is encouraged by adults 
to use information technology as a tool for 
greater achievement in future work.

In Bosnia and Herzegovina, studies are 
still in the early stages dealing with research 
into the area of problematic Internet use. 
So far, a few studies have been conducted 
with specific focus on the habits and expe-
riences of students using the Internet (33), 
and the relationship between interpersonal 
orientation and the time spent on Internet 
use among students (34), while some aspects 
of the psychological consequences of exces-
sive Internet use are neglected. This makes 
our investigation a valuable contribution to 
the field by determining the existence and 
severity of Internet addiction in a sample of 
adolescents, and it gives a comparison with 
previous results in Europe and other parts of 
the world. 

The aim of this study was to determine 
the association between problematic Internet 
use and negative emotional states among sec-
ondary school pupils. Specifically, this study 
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aimed to answer four questions. The first 
were the differences in problematic Internet 
use by pupils according to the time spent on 
the Internet and gender (P1). Significant dif-
ferences were expected between problematic 
Internet use and time spent on the Internet, 
whereby it was assumed that the problematic 
aspects of Internet use would be more obvi-
ous in pupils who spend more time on the 
Internet in comparison to pupils who spend 
less time on the Internet (H1). The second 
question was related to gender differences in 
problematic Internet use, where we expect-
ed more problematic users among the boys 
compared to the girls (H1). The third ques-
tion was about differences in the symptoms 
of anxiety, depression and stress in relation 
to the time spent on the Internet and gen-
der (P2). Here more pronounced symptoms 
of negative emotional states were expected 
in pupils who used the Internet more of-
ten in comparison to the other group, and 
in girls as opposed to boys (H2). Finally, this 
study examined the contribution of demo-
graphic (gender) and school variables (school 
achievement, class absence), the time spent 
on the Internet and problematic Internet use 
to negative emotional states (anxiety, depres-
sion and stress) (P3). It was presumed that 
significant predictors of anxiety, depression 
and stress would be gender, time spent on the 
Internet and problematic Internet use (H3). 

Method

Participants

The study was conducted among 339 pu-
pils from secondary schools in Posušje and 
Široki Brijeg. Thirteen pupils were excluded 
from the study because they had intellectual 
development difficulties or did not com-
plete the questionnaires correctly. A total 
of 326 pupils (124 boys, 204 girls), aged 
16–19, were included in this study. The aver-
age age of the participants was 17.03 years 

(SD=0.39). Of the total number of partici-
pants, 130 (39.76%) were from Posušje, and 
196 (60.24%) from Široki Brijeg. 

Procedure

The Ethics Committee of the Department of 
Psychology of the University of Mostar and 
the Ministry for Education, Science, Culture 
and Sport of the West Herzegovina Canton 
approved the study. Before the study was 
conducted, the participants were informed 
about whom they could contact if they had 
any further questions or if they wished to talk 
to someone about the research. The study 
was conducted during classes in the school 
classrooms. Before the study, the researcher 
presented himself to the participants and ex-
plained the purpose and the significance of 
the study, the questionnaire content and the 
time allotted for filling out the questionnaire 
(30 minutes). The participants were also in-
formed about their right to anonymity and 
their right to withdraw from the study if they 
wished. After they had filled out the ques-
tionnaires, the participants were requested 
to seal them in envelopes and put them in 
a box located on a table at the back of the 
classroom. 

Instruments

In this study, the participants answered 
questions regarding their gender, academic 
achievement (mid-year grade average, end of 
year grade average), class absences (frequency 
on a self-assessment scale from 1-3 times a 
term to 3-6 times weekly) and time spent on 
the Internet (frequency on a self-assessment 
scale - one hour daily, 2-3 hours daily, 4-6 
hours daily, more than 6 hours daily, once per 
week, once per month, once in six months 
and once a year).

The Problematic Internet Use Ques-
tionnaire, PIUQ (3) was used to self-assess 
problematic Internet use. The questionnaire 
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consisted of 18 items, divided into three sub-
scales: obsession, neglect and control disor-
der. The scale for obsession served to assess 
obsession with activities on the Internet (e.g., 
How often do you feel tense, irritated, or stressed 
if you cannot use the Internet for as long as you 
want to?). The scale for neglect served to as-
sess the neglect of daily chores and activities 
(e.g., How often do you spend time online when 
you’d rather sleep?), and the scale for control 
disorder served to assess the inability to con-
trol Internet use and the inability to discon-
tinue Internet use (e.g., How often do you 
think that you should ask for help in relation to 
your Internet use?). Participants were asked to 
respond to the items using a five-point Lik-
ert scale (1=Never to 5=Always). In this study, 
the factor analysis confirmed the original 
three-factor structure. Demetrovics et al. (3) 
established the medium internal consistency 
reliability of the questionnaire, and in their 
case the Cronbach alpha values were α=0.85 
for the obsession subscale, α=0.74 for the 
neglect subscale and α=0.76 for the control 
disorder subscale. In this study, the reliability 
of subscales was examined, and the alpha co-
efficients of internal consistency were α=0.83 
for the obsession subscale, α=0.74 for neglect 
α=0.79 for control disorder, and α=0.90 for 
the entire questionnaire. 

For assessment of negative emotional 
states, the Depression Anxiety and Stress 
Scale, (DASS) of Lovibond & Lovibond (35) 
was used. The DASS consists of 42 items 
divided into three subscales, which measure 
the frequency and presence of three negative 
emotional states: depression, anxiety and stress. 
Each subscale contains 14 items and partici-
pants respond on a 4-point scale (1=did not 
apply to me at all up to 4=applied to me very 
much, or most of the time). The Depression 
Scale indicates symptoms such as dysphoria, 
hopelessness, self- deprecation, apathy and 
lack of interest (e.g., I felt sad and depressed). 
The Anxiety Scale assesses autonomic arousal, 
subjective experience of anxious affect and 

situational anxiety (e.g., I felt I was close to 
panic). The Stress Scale encompasses indica-
tors of chronic, non-specific arousal, difficul-
ty relaxing, agitation, irritability, impatience 
and the like (e.g., I found it difficult to relax). 
According to Brown et al. (36), the alpha 
coefficient of internal consistency shows an 
acceptable reliability of subscales with values 
between 0.71 and 0.81. The scale was shown 
to have a three-factor structure, similar to 
earlier studies (36, 37), with a high reliabil-
ity (Cronbach alpha) for the depression scale 
α=0.90, for the anxiety scale α=0.81 and for 
the stress scale α=84. 

Statistical Analysis

The normal distribution of all examined 
variables was verified using the Kolmogorov–
Smirnov test. Variables with highly skewed 
distribution were normalised using logarith-
mic transformations. Mean and standard de-
viations were used to measure the central ten-
dency. The differences in the problematic as-
pects of Internet use, with respect to the time 
spent on the Internet and gender, and the 
differences in the negative emotional states, 
with respect to the time spent on the Internet 
and gender, were tested using the t-test. The 
correlation between problematic Internet use 
and negative emotional states was calculated 
using the Pearson correlation coefficient, 
while hierarchical regression analysis was 
performed to identify significant predictive 
variables of negative emotional states. The 
statistical analysis was conducted using the 
computer programme: StatSoft, Inc. (38). 

Results

Taking into consideration Kline’s (39) crite-
ria, the distributions of results on the sub-
scales of problematic Internet use, negative 
emotional states, grade averages, absences 
and time spent on the Internet did not show 
satisfactory symmetry (<3.00) and skewness 
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(<8.00). In order to improve the normality of 
the results’ distribution, logarithmic transfor-
mation (base 10) was performed. After this 
transformation, the distribution of all results 
showed a satisfactory symmetry and skew-
ness, which justified the use of parametric 
statistical procedures.

The statistical analysis of the results of 
the sample participants showed that 321 
(98.8%) pupils use the Internet every day, 
three pupils (0.92%) use the Internet once 
a week and one pupil (0.31%) uses it once a 
month. The four participants who stated that 
they used the Internet once a week or once a 
month were treated in the further analysis as 
extreme results and were excluded from the 
analysis, as was the participant (N=1) who 
failed to declare the frequency of his Inter-
net use. As time spent on the Internet is one 
of the fundamental indicators of Internet 
addiction, we divided the participants into 
two groups according to the time spent on 
the Internet: “less time” and “more time.” As 
no clearly defined criteria exist for assessment 
of the development of Internet addiction, we 
formed the criteria based on the time spent 
on the Internet, as follows: those participants 
who spent one hour on the Internet daily 
were categorized in the “less time” group. The 
“more time” group thus consisted of those 

participants who spent from two to three 
hours on the Internet daily, four to six hours 
daily or more than six hours daily. The crite-
rion was arbitrarily founded on the assump-
tion that for pupils any time period longer 
than two hours spent daily on the Internet is 
unproductive for social and school activities.

According to the DASS, symptoms of 
stress were the most frequently reported 
symptoms among the participants, while 
symptoms of depression were less frequently 
reported. The PIUQ results show that the 
most common problems are related to con-
trol of spending time on the Internet, fol-
lowed by difficulties related to the neglect of 
daily activities, with the difficulties related to 
obsessive activity on the Internet as the least 
common (Table 1). 

A statistically significant difference was 
obtained for the results on the subscales of 
problematic Internet use (obsession, neglect 
and control disorder) regarding the time the 
participants spent on the Internet (Table 2). 
The results show that the pupils who spent 
more time on the Internet achieved higher 
values on the subcales of obsession, neglect 
and control disorder, in comparison to the 
pupils who spent less time using the Internet. 
The results indicating that 43.6% had prob-
lem with obsession with the Internet, 49.9% 

Table 1. Scores of Adolescents on the Depression, Anxiety and Stress Scale (DASS) and the Problematic 
Internet Use Questionnaire (PIUQ)

Questionnaire
Score   

No of respondents* x ̅±SD Potential range† Given range‡

DASS

Depression 326 8.56±8.13 0-42 0-42

Anxiety 326 9.32±7.20 0-42 0-36

Stress 326 13.62±8.30 0-42 0-40

PIUQ

Obsession 326 12.49±4.83 6-30 6-28

Neglect 326 14.32±4.81 6-30 6-30

Control disorder 326  4.85±5.26 6-30 6-30

*The number of respondents who answered the question; †Theoretical maximum score range on the scale; ‡The score range of the 
surveyed students.



216

Central Eur J Paed 2018;14(2):211-223

with neglecting daily activities and 53.8% 
with control.

The differences in the frequency of prob-
lematic Internet use amongst boys and girls 
were examined by t-tests (Table 3). The re-
sults indicate that there are gender differences 
in the results on the control disorder subscale. 
Girls expressed greater difficulties with being 
unable to control Internet use and being un-
able to discontinue Internet use compared to 
boys. No statistically significant gender dif-

ferences were found on the subscales for ob-
session and neglect.

From testing the differences in the symp-
toms of anxiety, depression and stress in rela-
tion to the frequency of Internet use, the results 
indicate that the pupils who spent more time 
on the Internet had higher levels of symptoms 
of depression and stress compared to pupils 
who spent less time on the Internet (Table 4). 
No differences were found in the symptoms 
for anxiety between these two groups. 

Table 2. The Differences in Problematic Internet Use (Obsession, Neglect and Control Disorder) Regarding 
the Time Spent on the Internet

Problematic Internet use Time x ̅±SD t P

Obsession 
More 1.72±0.87

4.424 0.000
Less 1.17±0.47

Neglect 
More 1.77±0.83

4.489 0.000
Less 1.23±0.61

Control Disorder
More 1.76±0.74

4.493 0.000
Less 1.26±0.66

Time=Spending on Internet; Less=Spending one hour on the Internet daily; More=Spending two and more hours on the Internet daily.

Table 3. The Differences in Problematic Internet Use (Obsession, Neglect and Control Disorder) Regarding 
the Gender

Problematic Internet use Gender x ̅±SD t P

Obsession
Boys 1.52±0.80

1.953 0.052
Girls 1.71±0.87

Neglect
Boys 1.58±0.75

1.883 0.061
Girls 1.75±0.86

Control disorder
Boys 1.53±0.59

3.067 0.002
Girls 1.79±0.84

Table 4. The Differences in Negative Emotional States (Depression, Anxiety and Stress) Regarding the Time 
Spent on the Internet

Negative emotional states Time x ̅±SD t P

Depression
More 0.74±1.16

2.464 0.002
Less 0.32±0.81

Anxiety
More 1.26±1.40

1.817  0.255
Less 0.88±1.23

Stress
More 0.83±1.08

2.308 0.001
Less 0.44±0.91

Time=Spending on Internet; Less=Spending one hour on the Internet daily; More=Spending two or more hours on the Internet 
daily.
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The results indicate that there are gender 
differences in the level of symptoms for anxi-
ety and stress (Table 5). Girls had a higher 
level of anxiety and stress symptoms com-
pared to the boys. This study did not obtain 
any significant differences in the level of de-
pression symptoms between the boys and 
girls. 

We calculated correlations between all 
variables to be used in the later analysis (gen-
der, mid-year grade average, final grade av-
erage, class absences, time spent on the In-
ternet, subscales for problematic Internet use 
and subscales for negative emotional states), 
prior to conducting a regression analysis (Ta-
ble 6). The correlations between the predic-
tor variables range from 0.01 do 0.76. The 
highest correlation was found between the 

predictor variables for the mid-year grade av-
erage and the final grade average. Regarding 
the correlation coefficients between predic-
tor variables on the three negative emotional 
states subscales, the highest correlations were 
found between the measures of problematic 
Internet use and the tested negative emotion-
al states. All the correlations were in a posi-
tive direction, which means that the pupils 
who achieved higher results on the subscales 
of problematic Internet use (obsession, ne-
glect and control disorder) also had higher 
results on the subscales for depression, anxi-
ety and stress (Table 6). 

In order to address the final aim of this 
study, a hierarchical regression analysis was 
conducted. The set of predictor variables 
included demographic (gender) and school 

Table 5. The Differences in Negative Emotional States (Depression, Anxiety and Stress) Regarding the 
Gender

Negative emotional states Gender x ̅±SD t P

Depression
Boys 0.54±0.98

1.771 0.077
Girls 0.76±1.20

Anxiety
Boys 0.90±1.20

3.182 0.002
Girls 1.40±1.46

Stress
Boys 0.50±0.85

3.353 0.001
Girls 0.91±1.16

Table 6. Intercorrelation Matrix Between the Examined Variables

Variable 1 2 3 4 5 6 7 8 9 10 11

1 Gender 1 0.25† 0.26† -0.44† 0.24† 0.10 0.10 0.17* 0.09 0.17* 0.18*

2 Mid-year grade average - 1 0.76† -0.37† 0.05 -0.08 -0.13* 0.04 -0.01 -0.03 -0.03

3 Final grade average - - 1 -0.38† -0.01 -0.07 -0.09 0.07 -0.01 -0.01 0.03 

4 Absences - - - 1 0.05 0.05 0.01 -0.06 0.07 0.01 -0.01 

5 Time on the Internet - - - - 1 0.31† 0.28† 0.26† 0.24† 0.19* 0.22†

6 Obsession - - - - - 1 0.63† 0.54† 0.32† 0.35† 0.34†

7 Neglect - - - - - - 1 0.61† 0.39† 0.34† 0.34†

8 Control disorder - - - - - - - 1 0.45† 0.48† 0.44†

9 Depression - - - - - - - - 1 0.69† 0.63†

10 Anxiety - - - - - - - - - 1 0.73†

11 Stress - - - - - - - - - - 1

*P<0.01; †P<0.001.
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variables (mid-year grade average, final grade 
average and class absences), the variable 
of time spent on the Internet and the sub-
scales of problematic Internet use (obsession, 
neglect and control disorder). The criteria 
variables were the results on the subscales of 
negative emotional states (depression, anxi-
ety and stress). The hierarchical regression 
analyses were conducted in three steps. In 
the first step, demographic variables (gender) 
and school variables (mid-year grade average, 
final grade average and class absences) were 
entered; in the second step, the time spent 
on the Internet was entered, and in the third 
step, the results on the subscales of problem-
atic Internet use (obsession, neglect and con-
trol disorder) were entered. 

The results of the hierarchical analysis 
performed for the criterion of depression in-
dicate that the described set of predictor vari-
ables can explain approximately 25.4% of the 
total variance of depression (Table 7). After 
controlling the eventual contribution of de-
mographic variables in the first step, which 
explain an insignificant 2.9% of the results 
on the depression subscale, the addition of 
the time spent on the Internet in the second 
step was able to explain an additional 0.4% 
variance of depression. The participants who 
spent more time on the Internet (β=0.320; 
P=0.000) achieved higher results on the de-
pression subscale. Variables of problematic 
Internet use (obsession, neglect and control 
disorder) additionally explained 15.9% of 
variance in depression. Participants who 
achieved higher results on the obsession sub-
scale (β=0.186; P=0.02), neglect subscale 
(β=0.161; P=0.02) and control disorder sub-
scale (β=0.149; P=0.02) achieved higher re-
sults on the depression subscale. The variable 
time spent on the Internet remained a signifi-

cant predictor of depression, even in the last 
step of the analysis (β=0.172; P=0.02).

As for anxiety as a criterion variable, in 
the first step of the regression analysis, demo-
graphic and school variables were not found 
to be significant predictors. The introduction 
of the “time spent on the Internet” variable 
explained 1.2% of the variance of the crite-
rion of anxiety (β=0.182; P=0.02). Variables 
of problematic Internet use additionally ex-
plained 19.2% of variance in anxiety, with 
obsession (β=0.186; P=0.02) and control dis-
order (β=0.276; P=0.00) proving to be sig-
nificant factors. It is important to note that 
in the last step of the analysis, the time spent 
on the Internet stopped being a significant 
predictor of anxiety. The results of the analy-
sis conducted indicated that the described set 
of variables could explain 25% of the vari-
ance of anxiety. 

According to the results of the hierarchi-
cal analysis in the explanation of stress crite-
ria, the variables of demographic character-
istics and school variables in the first step of 
the analysis were not found to be significant 
predictors of the stress subscale. The intro-
duction of the variable “time spent on the 
Internet” resulted in the explanation of 2.5% 
of variance in the stress variable, and time 
was found to be a significant stress predic-
tor (β=0.239; P=0.000). In the third step, 
the percentage of the explained variance in-
creased by 19.5%, and obsession (β=0.212; 
P=0.001), and control disorder (β=0.234; 
P=0.000) proved to be significant predictors. 
The time spent on the Internet stopped being 
a significant predictor. The set of variables de-
scribed could explain 27.2% of the variance 
on the stress scale. The results are shown in 
Table 7. 
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Discussion

The results show that 98.8% of the partici-
pants in this sample declared that they used 
the Internet on a daily basis. With respect to 
the time they spent on the Internet, 36.2% 
of the pupils claimed that they used the In-
ternet from two to three hours, and 26.7% 
more than six hours daily. The existence of 
a high percentage of Internet use amongst 
young people is in accordance with the re-
sults of recent studies (40, 41) which stress 
that young people often use the Internet, al-
though the results partially differ in the re-
sulting percentages for Internet use. For in-
stance, Livingstone et al. (42), on a sample of 
children ranging from the age of 9 to 16, in-
dicated that Internet use varies from 62% to 
85%. The greatest number of children used 
the Internet for school, and the least number 
of children for communication. Similarly, 
the results of the Eurobarometer study (43), 
conducted in the period from 2005 to 2008 
on a sample of children aged from 6 to 17, 
indicated that in 2005 70% of adolescents 
used the Internet every day, and in 2008 this 
figure increased to 75%. From the obtained 

results, it is clear that in Bosnia and Herze-
govina changes have occurred in the same 
range, indicating the pupils' greater need for 
daily Internet use. The high prevalence of 
Internet use may be the result of the greater 
availability of mobile phones and comput-
ers, which make the Internet more accessible. 
The trend of excessive Internet use may also 
be explained by public attitudes towards the 
Internet as a form of assistance in education 
and/or for entertainment and communica-
tion. The results regarding Internet use for 
more than two hours daily are in accordance 
with earlier studies (44, 45). On the one 
hand, a possible explanation for such results 
is that the general accessibility of the Internet 
and the attractive content, which the Inter-
net offers, result in more frequent Internet 
use (46). On the other hand, the reason for 
frequent Internet use amongst pupils may be 
related to specific psychological difficulties 
such as loneliness and depression (47).

In accordance with earlier studies (3, 48), 
this study shows that frequent Internet use 
can be a risk factor for the development of 
Internet addiction. Since Internet addiction 

Table 7.  Hierarchical Regression Analysis of Possible Predictors of Negative Emotional States (Depression, 
Anxiety and Stress) in Adolescents Based on Scores of High-School Students on Gender, Academic 
Achievement, Class Absences, Time Spent on the Internet, and the Problematic Internet Use Questionnaire

Added groups  
of predictors*

Subscales of the Depression, Anxiety and Stress Questionnaire

Depression Anxiety Stress

R R2 R2 Change  R R2 R2 Change R R2 R2 Change

Demographic + school 
variables 

0.171 0.029† - 0.184 0.034† - 0.228 0.052† -

Demographic + school 
variables + Internet

0.181 0.033† 0.004 0.109 0.012‡ 0.022 0.158 0.025§ 0.027

Demographic + school 
variables + Internet + 
problematic Internet use

0.438 0.192† 0.159 0.451 0.204† 0.192 0.441 0.195† 0.170

Explained variance (%) 25.4 25 27.2

*A new group of predictors was added in each further step of the analysis. Demographic variables included sex; School variables 
included mid-year grade average, final grade average, as well as absence from school; Internet variables included time spent on the 
Internet; Problematic Internet use variables included obsession, neglect and control disorder. R=The coefficient of multiple correla-
tion; R2=The coefficient of determination; R2 Change=Percentage of variance explained by inclusion of the new group of predictors; 
‡P<0.05; §P<0.01; †P<0.001. 
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is defined as the inability to control Internet 
use, along with the emergence of anxiety and 
dysfunctional disorders in daily life (49), the 
results of this study about obsessive Internet 
use, difficulties of self-control in using the In-
ternet and the neglect of daily duties by the 
pupils, are in accordance with the elements 
of the definition of addiction. PIUQ results 
show that the most common problems are 
related to control of spending time on the In-
ternet, followed by difficulties related to the 
neglect of daily activities, with the difficulties 
related to obsessive activity on the Internet as 
the least common.

The results suggest that there is a great 
need for the development and implementa-
tion of preventive programmes aimed at In-
ternet addiction. It is interesting that the dif-
ficulties connected to the inability to control 
Internet use are more expressed amongst girls 
in relation to boys. These results are not in 
accordance with the results of studies to date 
regarding the gender differences in the prob-
lematic aspects of Internet use, which showed 
that boys have more problematic Internet use 
symptoms (21, 50) and more frequently de-
velop Internet addiction compared to girls 
(51, 52). Such an unusual result may be ex-
plained by the fact that at the core of the dif-
ference between girls and boys in the preva-
lence of problematic aspects of Internet use 
lie different purposes for Internet use (53). 
It can be assumed that boys use the Internet 
more frequently for entertainment, and girls 
for socialising and learning. 

In addition to these assumption are the 
results of studies which indicate that Inter-
net activities aimed at establishing contact 
increase the probability of Internet addiction 
than other forms of Internet activities (50). 
Like earlier studies (21, 22, 54, 55), this 
study indicates that the time spent on the In-
ternet is related to a huge number of psycho-
logical difficulties. The results of the regres-
sion analysis show that along with the time 

spent on the Internet, significant predictors 
of negative emotional states were problem-
atic aspects of Internet use. However, on the 
basis of the results we cannot clearly indicate 
whether negative emotional states preceded 
the development of problematic Internet use 
or were the outcome of problematic Internet 
use. The prevalence of negative feelings may 
result in frequent use of the Internet but a 
negative emotional state may occur due to 
Internet addiction since it is often related 
with social isolation (56, 57). Furthermore, 
the results of the regression analysis indicated 
that the correlation between the time spent 
on the Internet and anxiety, and experiencing 
stress depended on the expression of the dif-
ficulties of obsessive activity on the Internet 
and the inability to control Internet use. In 
general, individuals who spent more time on 
the Internet had more expressed difficulties 
with obsessive behaviour and the inability 
to control Internet use, which is connected 
to a higher level of experiencing anxiety and 
stress. Although it is important to bear in 
mind that these are correlation data and that 
no conclusion about causality is possible, in 
the symptomology of anxiety and depression 
the difficulties are evoked by reduced control 
over unexpected events and cognitive preoc-
cupation with certain content. However, Ca-
plan (58) finds that the relationship between 
problematic Internet use and the develop-
ment of anxiety is determined by the prefer-
ences of the individual towards social interac-
tion. Individuals who have social anxiety may 
perceive communication via the Internet as 
a safer form of interaction, thanks to their 
greater control over their self-image and the 
lower risk of negative evaluation (59), which 
can consequently lead to a higher risk for 
problematic Internet use. From the results, 
it is evident that problematic Internet use 
and the psychological consequences of such 
behaviour are very complex, which further 
studies should pay more attention to.
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Limitations of the Study

The limitations of this study are primar-
ily concerned with the sample, which is not 
representative of the adolescent population. 
In addition, the relatively low proportion in 
the explained variance of criteria of negative 
emotional states indicates that further stud-
ies should include other variables that could 
influence the relationship between negative 
emotional states and Internet addiction, such 
as the purpose of Internet use, the sites vis-
ited, family relation quality, social inclusion 
and the like. Finally, future studies should also 
examine whether age is a significant modera-
tor of the relationship between psychologi-
cal difficulties and problematic Internet use 
taking into consideration that results to date 
suggest that Internet use increases with age 
(33). Longitudinal studies which encompass 
the transition from childhood to adolescence 
would give an all-inclusive insight into the 
current field of research. 

Conclusion

The results of the conducted study indicate 
that the susceptibility of adolescents towards 
frequent Internet use is exceptionally high. 
Frequent use of the Internet is connected to 
indicators of obsessive Internet use, the in-
ability to control Internet use and the inabil-
ity to discontinue Internet use. The difficul-
ties related to the inability to control Internet 
use are more expressed amongst the girls in 
comparison to the boys. Problematic Internet 
use correlates positively with a higher level of 
negative emotional states. The results of this 
study suggest that the prevalence of adoles-
cents who used the Internet daily and who 
had certain difficulties related to the Internet 
was very high, which means that it is neces-
sary to create prevention programmes for this 
population. Prevention programmes should 
be focused on increasing knowledge about 
the results of long-term exposure to the In-

ternet on individuals, as well as prevention 
strategies for its detrimental effects. Such 
programmes should be sensitive to gender 
differences and targeted at educating pupils 
who spend a long time on the Internet on a 
daily basis.
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