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Abstract

Objective: The omnipresence and functionality of the Internet as well as its common use by the society influence
the constantly growing number of research devoted to the problematic use of the Internet. Problematic Internet Use
(PIU) is defined as an excessive engagement in the use of some Internet applications, creating psychological, social
and health problems. The recent research have shown that adolescents using the Internet in a dysfunctional ways
present several psychosocial problems. In the literature, there is no doubt that high sense of coherence (SOC) has a
positive impact on human's health.

Methods: We used a simple random sample. The study group comprised of 1078 students of 9 randomly chosen
secondary schools in Warsaw, Poland. All participants completed the Sense of Coherence Scale for Adolescents
(SOC-11M), the version being adapted for Polish studies by Zwoliński; and the Internet Use Test which is a Polish
adaptation of the Young’s Internet Addiction Test by Poprawa.

Results: About 11.6% of students (N=125) showed a very high or high level of the PIU. We found a significant
correlation between all dimensions of the PIU and the SOC. Secondary school students with lower level of the SOC
showed the highest intensity of the PIU, while those with higher level of the SOC achieved the lowest results in the
PIU.

Conclusions: There is a lack of studies focusing on the impact of SOC on the PIU. Results lead to conclusion
that strengthening SOC would be a useful aspect of school-based health promotion programs focused on PUI
prevention and reducing its negative health consequences. The psychosocial causes as well as the potential
influences of SOC on the PIU should be studied in the future longitudinal research. In addition, the studies
concerning the practical use of SOC, including intervention studies, would be valuable. The impact of sense of
coherence on the Problematic Internet Use among secondary school students.

Keywords: Addictive behavior; Adolescents; Health behavior; Health
promotion; Internet; Mental health; Sense of coherence

Introduction
The omnipresence and functionality of the Internet as well as its

common use by the society influence the constantly growing number
of research devoted to the problematic use of the Internet. The research
has been initialized by Young [1] and Griffiths [2] in the middle of the
90s. A number of definitions, terms and methods of diagnosis
concerning this health problem have been created since then. Many
terms can be found in the literature, such as Internet addiction
disorder [3,4], pathological Internet use [5], and compulsive Internet
use [6], among others. The term Problematic Internet Use (PIU) has
been adopted herein to define problems connected with the Internet
addiction. According to Poprawa [7] this is the most neutral term. The
description presents the problematic side, states the character of the
problem and its durability. The PIU is defined as "excessive
engagement in the use of some Internet applications (mainly
connected with interactivity), creating psychological, social and health
problems, having explicit characteristics of the addictive behavior" (p.

59). Poprawa lists the following symptoms of the PIU: difficulties with
the control of activity in the Internet; compulsive-obsessive thinking;
satisfaction loss and intensifying need; increasing damages and
conflicts; neglecting other activities and relationships; addictive escape
from stress; as well as defending the addiction [7].

Cash et al. [8] underline that the scope of research on the PIU has
been developed very quickly, even without being officially recognized.
The PIU has not been placed in the classification of the Diagnostic and
Statistical Manual of Mental Disorders-5. The need for further research
has been demonstrated by putting the "Internet Gaming Disorder" in
the annex containing the proposed diagnostic categories [9]. In the
International Statistical Classification of Diseases and Related Health
Problems (ICD-11), gaming disorder (6C51) has been added to the
section on disorders due to addictive behaviors. Currently, there is an
ongoing debate on classification of the PIU-whether it should be
classified as addiction (behavioral), impulse control disorder, or
obsessive-compulsive disorder [8].

Adolescents are particularly exposed to undertaking risky behaviors
connected with the PIU, which was shown by Critselis, among others
[10]. The percentage of adolescents in the risk of PIU is constantly
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growing [11]. The Internet is more and more perceived by the
adolescents as a mean for gaining information, entertainment and
socialization, which is easily accessible. The excessive Internet use may
cause psychological, social, educational and/or professional problems.
Research shows that children and adolescents are significantly more
exposed to negative effects of the Internet abuse than adults [12].

Adolescents constitute the group which commonly uses the
Internet. According to Research and Academic Computer Network
(NASK) results, around 93.4% of the investigated secondary and high
school adolescents in Poland use the Internet at home many times a
day (they are available online all the time). About 39.2% of
respondents remain online during lessons at school. It is worth
emphasizing that around 30% of adolescents stay online continuously,
regardless of the place they are at that moment [13].

The European Network for Adolescent Addictive Behavior (EU
NET ADB) study has shown that about 1.3% of Polish adolescents met
the criteria of the Internet abuse. Individuals showing only some
symptoms (e.g., saying “just a few more minutes” when on-line, staying
on-line longer than you intended), and thus being in danger of abuse,
comprise larger group. In Poland this group includes around 12.1% of
adolescents [14].

Results of research conducted within the Program Safer Internet
Plus framework have confirmed the relation between the PIU in
adolescents group and poorer skills at school, smaller social activity
and more serious psychosocial problems. Adolescents using the
Internet on functional basis have shown better results on the school
skills than teenagers showing the symptoms of dysfunctional use of the
Internet [14]. Adolescents using the Internet in a dysfunctional way
also have presented lower results on the scales connected with
psychosocial problems, such as thought disorder, anxiety [15] and
depression [16]. Cross-sectional studies also have showed the relation
between the PIU and attention deficit hyperactivity disorder [17],
obsessive–compulsive disorder and aggression [18]. Moreover, studies
show correlation between Internet applications and stress, e.g.,
problematic Facebook use is positively correlated with signs of
psychological distress, including anxiety and depression [19].

This research is based on theoretical Antonovsky’s Salutogenic
Model, which focuses on people’s strengths and capacity for successful
adaptation to life stressors, e.g. sense of coherence. Sense of Coherence
(SOC) is defined as ‘‘a global orientation that expresses the extent to
which one has a pervasive, enduring though dynamic feeling of
confidence that: (1) the stimuli deriving from one’s internal and
external environments in the course of living are structured,
predictable, and explicable (comprehensibility); (2) the resources are
available to one to meet the demands posed by the stimuli
(manageability); and (3) these demands are challenges, worthy of
investment and engagement (meaningfulness)’’ [20]. SOC develops in
the process of socialization during the whole life; nevertheless,
childhood and adolescence demonstrate crucial importance. Repetitive
experiences characterized by stability, harmony and one's participation
in decision-making processes also have significant impact on SOC. It
has been proved that high SOC is a health-promoting factor, thus it has
a positive impact on human's health and functioning, and as a result,
on the quality of life [21,22].

During the past years, SOC have been well researched within the
psychology and health science. SOC is an active protective factor also
of adolescents’ health. The systematic review revealed that adolescents’
SOC is related to health in terms of quality of life, health behavior,

mental health and family relationships [23], e.g. positively predicted
quality of life over time in adolescents with Congenital Heart Disease
(CHD) [24]. Health Behavior in School-aged Children (HBSC) survey
showed that among adolescents a higher SOC was associated with
better self-related health, lower frequency of somatic and psychological
complaints and higher Quality of Life (QOL) and life satisfaction [25].

Although SOC has been studied in comparison with variety of
health problems, evidence is limited regarding the influence of SOC on
the PIU. Authors found only one research which analyzes SOC
protective influence on the PIU [26], but it was published more than 10
years ago, when the access to Internet wasn’t as much extended as these
days.

SOC can be considerate as a resilience resource which helps
adolescents to cope with stress and thereby may positively influence on
choosing constructive ways to overcome problems and difficulties,
instead of escaping into Internet applications. We hypothesized that
strong sense of coherence among adolescents will be positively and
significantly related to lower results in PIU test, which means more
functional Internet activity. Thus, the aim of this study was to
investigate the relationships between sense of coherence and PIU in
secondary schools students in Warsaw.

Materials and Methods

Participants and procedure
The study surveyed a sample 1078 students of 9 randomly chosen

secondary schools in Warsaw, Poland. The sampling frame was a list of
secondary schools in Warsaw on the website of The Education Office in
Warsaw. Total number of Warsaw schools, excluding special schools
and schools for adults, was 30. Sample was created using sampling data
analysis tool providing by Excel program. The Necessary Sample Size
was calculated and ensured taking cognizance of refusal of
participation of schools.

The application for giving permission for conducting the study
together with the letter informing about the study aim and with the
questionnaire was given to the principals and guidance counselors
from every school qualified to the study. According to the school's
Rules and Regulations, in some schools the consent of parents or legal
guardians was required and obtained.

The respondents were informed about the aim of the study,
anonymity, and their right to refuse participation as well as to not
answer selected questions. Students completed questionnaires on their
own during the lesson and under the supervision of the researcher.
Part of respondents refused to perform the study or the questionnaires
were excluded because they were clearly invalid (e.g. all responses
always checked), (N=73). Time needed to fill in the questionnaires was
around 25 minutes.

Nearly 43.7% (468) of respondents were boys, and about 56.3%
(603)-girls (gender was not identified for seven of the participants).
Respondents were born in the years 1998–2003. Study group
comprised of 390 students (36.2%) of the 1st grade of secondary school
(about 13 years old), 384 students (35.6%) of the 2nd grade (about 14
years old), and 304 students (28.2%) of the 3rd grade (about 15 years
old).
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Measures
The research technique was random survey. The research tool was

questionnaire in the paper or on-line form. The questionnaire was
subjected to the pilot study. The questionnaire comprised of socio-
demographic characteristics, including year of birth, age, gender. We
used two questionnaires:

The Sense of Coherence for Adolescents scales SOC-11M for
measuring the SOC. The original tool for measuring the SOC in adults
was created by Poprawa [27]. We used the Polish adaptation by
Zwoliński intended for adolescents [20]. Cronbach’s α for the SOC
scale in the present study was 0.886.

The Polish adaptation of the Young’s Internet Adiction Test which
measures the PIU which is described by 7 categories of symptoms:
difficulties with self-control, obsessive thinking and mood changes,
satisfaction loss, increasing damages and conflicts, neglecting other
activities and relationships, escaping from stress to the Internet, and
defending the addiction [28]. The Cronbach's alpha coefficient was
0.922 [7].

Statistical analysis
All statistical analyses were conducted with the use of the IBM

program SPSS Statistics, version 23. The adopted threshold of
significance is the traditional level of p value <0.05.

Ethics
The study procedures were carried out in accordance with the

Declaration of Helsinki. The Institutional Review Board of the Medical
University of Warsaw approved the study (AKBE/99/15). Participants
provided informed consent and voluntarily participated following the
assurance of confidentiality and anonymity.

Results
Respondents declared their health condition. More than half of

respondents (54.7%, 590) declared good health condition. Every third
(29%, 313) perfect condition. About 3.4% (37) declared that their
health condition was poor, 12.8% (138) declared it was tolerable. In
order to assess whether there is a relationship between the levels of PIU
and the self-assessment of health status, a correlation analysis was
performed with the Kendall tau-b coefficient. Based on the results
obtained, it can be concluded that the state of health is statistically
significantly related to all dimensions of PIU. These dependencies,
however, are quite weak (p<0.001, tau=-0.145).

The study variables’ means and standard deviations are illustrated in
Table 1.

M Me SD K-S p

Sense of Coherence Scale 37.2
7

38.0
0 8.71 0.0

5
<0.00
1

Problems with self-control 5.05 4.00 2.81 0.2
3

<0.00
1

Obsessive thinking and mood changes 7.67 6.00 3.75 0.2
4

<0.00
1

Satisfaction loss 4.32 3.00 2.23 0.3
0

<0.00
1

Increasing damages and conflicts 5.96 5.00 2.77 0.1
6

<0.00
1

Neglecting other activities and
relationships 4.78 4.00 2.39 0.2

5
<0.00
1

Escape from stress to the Internet 6.84 6.00 3.59 0.1
7

<0.00
1

Psychological defense of an addiction 4.90 4.00 2.82 0.2
6

<0.00
1

TOTAL_PUI 39.5
2

35.0
0

15.8
9

0.1
5

<0.00
1

Table 1: Means and Standard Deviations of the PUI total score and
subscales and SOC.

The general level of PIU was assessed in the tested group, based on
the Polish adaptation of the Internet Addiction Test. The analyses
showed that 0.7% (8) of tested students shows a very high level of PIU,
and 10.9% (117) of students-a high level of PIU. The moderate and low
level was achieved by almost 60.9% (656) and 27.6% (297) students
respectively.

The level of SOC was assessed based on the SOC-11. The study
showed that about 33.2% (358) of tested adolescents show a high level
of SOC, 43.5% (468)-moderate level of SOC, and 23.3% (251)-low level
of SOC.

Table 2 shows the level of the PIU with its particular dimensions 
and SOC in total and in gender breakdown. A backward stepwise 
approach identified male sex (95% Confidence Interval [CI], 0.06-0.17; 
P=0.000) as independent risk factors of PIU, and female sex (95% CI, 
0.06-0.17; P=0.000), attending the school class 3 (95% CI,-0,19-(-0.06); 
P=0.000) and high SOC (95% CI,-0.39-(-0.28); P=0.000), as 
independent protective factors of PIU.

Girls Boys
t p Cohen’s d (95%

CI)(N=603) (N=468)

M SD M SD

Problems with self-control 2.1 2.83 2 2.72 0.597 0.55 -

Obsessive thinking and mood
changes 2.6 3.63 2.7 3.75 -0.782 0.434 -

Satisfaction loss 1.2 2.16 1.5 2.21 -2.2 0.028 0.14 (0.02-0.26)
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Increasing damages and
conflicts 2.9 2.9 3 2.55 -0.434 0.664 -

Neglecting other activities and
relationships 1.6 2.25 1.9 2.49 -2.047 0.041 0.13 (0.01-0.25)

Escape from stress to the
Internet 3.6 3.5 4.2 3.62 -2.701 0.007 0.17 (0.05-0.29)

Psychological defense of an
addiction 1.7 2.6 2.1 3.02 -2.564 0.01 0.14 (0.02-0.26)

TOTAL_PIU 15.6 15.56 17.4 15.61 -1.848 0.065 -

TOTAL_SOC-11 35.8 8.79 39.2 8.06 -6.579 0 0.40 (0.28-0.52)

Table 2: The level of the PIU with its particular dimensions and SOC in total and in gender breakdown (N=1078).

The possible association between the intensification of the SOC and
the level of the PIU among the secondary school students have been
verified. The results prove that there are statistically significant
correlations between all dimensions of PIU and the SOC. These

correlations are mostly weak to moderate (obsessive thinking, PIU),
and their negative values demonstrate that the higher the SOC of
subjects, the lower their PIU. These results are summarized in the Table
3.

Girls Boys
z p

(N = 603) (N = 468)

r t p r t p

Problems with self-control -0.29 -7.548 0 -0.29 -6.48 0 0 1

Obsessive thinking and
mood changes -0.3 -7.6 0 -0.31 -6.945 0 0.18 0.857

Satisfaction loss -0.27 -6.995 0 -0.29 -6.562 0 0.35 0.726

Increasing damages and
conflicts -0.31 -8.103 0 -0.25 -5.643 0 -1.05 0.294

Neglecting other activities
and relationships -0.31 -8.056 0 -0.26 -5.91 0 -0.88 0.379

Escape from stress to the
Internet -0.34 -8.836 0 -0.23 -5.077 0 -1.94 0.052

Psychological defence of
an addiction -0.23 -5.787 0 -0.27 -5.978 0 0.69 0.49

TOTAL_PUI -0.38 -10.056 0 -0.35 -8.14 0 -0.56 0.576

Table 3: Correlations between the SOC and PIU with its particular dimensions.

Discussion
PIU constitutes a relatively new public health problem. Authors

observed a need to analyze a problem in health promotion perspective,
and to investigate if SOC-one of the most important factors in health
promotion-influence on PIU.

In the authors’ current study, it was indicated that among the 1098
secondary schools students, about 0.7% of adolescents showed a very
high level of PIU, and 10.9% of them-a high level of PIU. This finding
is consistent with that reported by Poprawa [7], who estimated that the
prevalence of PUI to be 2% in the Polish adolescences at the age of 15–
19 years, and nearly 13% of them were at risk of PUI. In the study by
Länsimies et al. conducted within the framework of research project

EU NET ADB, nearly 1.3% of respondents meet the criteria of Internet
Addictive Behavior (IAB), and 12% is at risk of IAB [29].

The above-mentioned studies included different age structures of
adolescents and made use of different tools. Nevertheless, it can be
observed that the percentage of persons showing PIU and persons at
risk of PIU remains at the level of a dozen or so percent. It means that
there is a need to identify the factors protecting an individual and to
implement solutions concerning health promotion in this scope.

Numerous studies confirm the impact of SOC on health [30], and
on the quality of life [21]. The statistically significant relations between
all dimensions of PIU and the SOC is confirmed by the author’s own
study. Individuals with the low SOC showed the highest intensity of
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PIU, while those with high SOC achieved the lowest results in this
scope, which was statistically significant.

The revision of literature was conducted and not numerous studies
concerning the correlation between PIU and SOC were found. PIU is
strongly related to stress in life and lack of SOC, which was showed by
the study conducted by Poprawa and Dulewicz [30] in the group of
14,912 Internet users at the age of 9–65 years. It was confirmed that the
lower the level of SOC was, especially its component which was the
sense of resourcefulness, the stronger PIU was. Poprawa and Dulewicz
[30] divided the respondents into three groups, based on the PIU level:
unproblematic, risk, problematic. Statistically significant differences in
terms of SOC level were observed, which achieved the following levels,
respectively: 122.67, 110.01, and 102.83.

The study conducted on individuals addicted to the Internet showed
more pathological results in comparison to the control group of
healthy people, both in the Beck Depression Inventory and in the
Sense of Coherence Scale [32].

In the systematic review performed by Huang et al. [33] it was
stated that the higher SOC was related with better Health Related
Quality of Life (HRQoL). What is more, also strong correlation
between SOC and social functioning was confirmed (correlation ratio
0.62–0.64), which is the ability of a person to interact easily and
successfully with other people [33]. Social functioning influences
quality of life, for example in the group of patients with depression the
higher intensity of depression symptoms was observed in patients with
lower level of personality functioning [34].

Neglecting other activities and relationships is recognized as PIU
symptoms–the present study showed that SOC correlates with this
variable moderately.

Adolescents showing PIU or being at risk of PIU experience anxiety
and depression more often, which was confirmed by Lee and Stapinski
[15] and Sasmaz et al. [16]? Reverse correlation was found between
depression and anxiety, for example in a group of Norwegian teenagers
at the age of 13–19 years [35,36].

Our study showed that in both male and female groups, differ
statistically significantly in terms of all dimensions of the PIU,
however, the strength of these effects was slightly weak in male group.

Low SOC is more frequent in female students and is connected with
the feeling of downcast, dissatisfaction with life, and psychosomatic
discomfort [37]. The study conducted on the groups of adolescents by
Moksnes et al. [36,37] showed that girls achieved higher results in
terms of anxiety and depression when compared to boys. At the same
time, they achieved lower results in SOC, and the effect of gender
impact on SOC was stronger in their case. The above results suggest
that girls make up the group where lower SOC is more frequent, and as
a result, they are more exposed to PIU and its’ effects on health.

Antonovsky [20] assumed that the SOC would be amplify from
early socialization experiences during childhood and adolescence and
maintained in adulthood [20]. Research shows that social support, for
example support in school (from teachers, classmates) and family
environment (from parents), and is associated with a stronger SOC in
school students. Health promotion interventions providing for
teachers, parents and school students, aimed to strengthen this aspect
of mental health would be beneficial to reduce PUI prevalence and its
negative health consequences.

Conclusions
The present work extends knowledge on PIU, directing our

attention to the potential protective effect of a strong SOC. There are
not many studies concerning the impact of SOC on PIU available in
the Polish or English language.

This study is limited by the cross-sectional design. It does not
acknowledge drawing conclusions about causal relationships between
PIU and SOC. This research gives basis for further development of a
topic. The results may lead to initiate additional longitudinal study in
order to assess the proximate causes and to study the potential
influences of SOC on PIU.

Results lead to conclusion that strengthening SOC would be a useful
aspect of school-based health promotion programs focused on PUI
prevention and reducing its negative health consequences. The studies
concerning the practical use of SOC, including intervention studies,
would be valuable.
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