Personal risk factors of internet addiction in adolescents aged 15—17 years

UDC 616-053.6:681.3 Read E%RE
DOI: 10.21668/health.risk/2024.3.03.eng online F 34y ;

Research article

PERSONAL RISK FACTORS OF INTERNET ADDICTION IN ADOLESCENTS
AGED 15-17 YEARS

0.Yu. Kocherova, O.M. Filkina, A.V. Boboshko, E.A. Vorobyova, N.V. Dolotova,

A.l. Malyshkina

Ivanovo Research Institute of Motherhood and Childhood named after V.N. Gorodkov, 20 Pobedy St., Ivanovo,
153045, Russian Federation

Internet addiction formation and manifestations are a relevant trend in contemporary research. It is important to identify
adolescents who have risk of developing Internet addiction so that early interventions can be made and certain impacts can be
exerted on personal characteristics that contribute to formation of persistent addictive behavior able to affect health.

The aim of this study was to establish personal risk factors of developing Internet addiction in adolescents aged
15-17 years.

A comprehensive study was carried out on 407 adolescents aged 15-17 years who attended comprehensive secondary
schools in Ivanovo. To assess the Internet addiction in adolescents, S Chen’s method was used; personal characteristics of
adolescents were determined using the Eysenck test. Mental performance was assessed based on the results of proofreading
tests (M.V. Antropova); academic performance was estimated per the average score. Data were statistically analyzed using
conventional methods of variation statistics.

High neuroticism, introversion in girls, and centroversion in boys are risk factors able to cause formation of Internet ad-
diction in adolescents; an increase in the severity of neuroticism in these groups combined with a decrease in accuracy, mental
performance and academic performance is also a risk factor of Internet addiction in adolescents aged 15-17 years. A direct
correlation was found between the Internet addiction score and the level of neuroticism. At risk of Internet addiction, introver-
sion was detected in girls more often than in boys, and extraversion and high neuroticism were detected in the group with Inter-
net addiction. Boys with Internet addiction were more likely to have centroversion than girls. Adolescents with severe Internet
addiction had the lowest levels of accuracy and mental performance quotient and lower academic performance.

High neuroticism, introversion in girls, centroversion in boys, an increase in the severity of neuroticism, a decrease in
accuracy, mental performance and academic performance are risk factors of Internet addiction formation in adolescents.
This justifies the need to carry out sanitary and hygienic measures that should involve development of standards for safe
Internet use and inclusion of psycho-prophylaxis.

Keywords: adolescents 15-17 years old, Internet addiction, risk factor, sex-dependent characteristics, neuroticism,
personality type, mental performance, academic performance.

Rapidly expanding access to the Internet grams involve more active implementing
has serious influence on adolescents’ physical computer technologies into the educational
and mental health. Modern educational pro- process. However, these new developments
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are not properly regulated and this can result in
excessive fatigue among students, Adolescent
psyche is in the making and its traits are un-
steady; therefore, it is especially prone to for-
mation of Internet addiction [1-3].

Internet addiction is an obsessive desire to
use the Internet and it always means its prob-
lematic use; it typically involves spending too
much time in the Internet [4]. Several diagnos-
tic methods are employed to detect formation
of Internet addiction. They all rely on specific
indicators. The Chen Internet Addiction Scale
(CIAS), which we used in this study, relies on
five scales for addiction identification: com-
pulsive use symptoms; withdrawal symptoms;
tolerance; interpersonal and health problems;
time management.

Internet addiction is a relevant trend in
contemporary research. A lot of attention is
being paid to Internet addiction prevalence as
well as sex-specific and psychological peculi-
arities of Internet users [2, 4, 5].

Many studies report that prevalence of
Internet addiction varies between 4.3 % and
12.0 % among adolescents in Russia and up to
48 % of them are in a risk group. This phe-
nomenon has become the focus of attention in
modern studies that investigate its prevalence
as well as psychological traits and sex differ-
ences of those suffering from Internet addic-
tion [4, 5].

Internet addiction affects mental and so-
matic health, personality development, and
psychosocial adaptation of adolescents.

Previous researches identified personality
traits able to create elevated risks of Internet
addiction for adolescents, in particular, impul-
siveness [4, 8-10], poor self-control [4] and
impaired inhibitory control [11]. Some re-
searchers [5, 7, 11] also found higher aggres-
siveness in adolescents to be associated with
their pathological behavior in computer games
[3, 6, 7, 10]. Other studies also identified risk
factors of Internet addiction including harm
avoidance [12], emotional reactivity [11], and
anxiety [13, 14].

Internet addiction affects adolescents’ at-
tention and memory. D.D. Fedorova, D.T. Pi-
rog and others established in their studies that
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most adolescents were prone to become
addicted to the Internet and to anxiety; the
authors reported weaker short-term and long-
term memory, attention and mental function
[15, 16].

Long-term PC use leads to the carpal tun-
nel syndrome, facial and hand tick, dry eye
symptoms and burning in the eyes, headaches,
spine aches, irregular meals, neglected hy-
giene, impaired sleep, and disrupted sleep-
wake patterns [1, 7, 9].

Use of digital devices for more than
6 hours a day was established to create ele-
vated risks of myopia [17]. Hypodynamia, ir-
rational eating habits, and elevated stress lev-
els in Internet-addicted adolescents promote
cardiovascular pathology and disrupt physical
development.

It is important to identify risk factors able
to cause Internet addiction in order to make
early intervention and diagnostics and to de-
velop relevant strategies aimed at preventing
adverse effects of Internet use.

The aim of this study was to establish
personal risk factors of developing Internet
addiction in adolescents aged 1517 years.

Materials and methods. A comprehen-
sive study was carried out on 407 adoles-
cents aged 15-17 years (209 boys and 198
girls) who attended comprehensive secon-
dary schools in Ivanovo. All schools in-
cluded in the study provided the identical
comprehensive educational programs for
their students.

Therefore, the study has age-related (ado-
lescents aged 1517 years), regional (Ivanovo)
and educational (students attending compre-
hensive secondary schools) limitations.

Adolescents gave their voluntary in-
formed written consent to take part in the
study; after that, they took part in a compre-
hensive examination. The Chen Internet Ad-
diction Scale (CIAS, S. Cnen, 2003, adapted
by V.L. Malygin and K.A. Feklisov) was ap-
plied to estimate Internet addiction in adoles-
cents [18]. Personal characteristics of each
adolescent were estimated using a score sys-
tem and the results obtained by questioning
and structured interviews. We estimated com-
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pulsive use symptoms, withdrawal symptoms,
tolerance, interpersonal and health problems,
as well as time management. The result ob-
tained for each participant was estimated us-
ing the following scale:

—from 27 to 42 scores, no Internet ad-
diction;

—from 43 to 64 scores, a risk of devel-
oping Internet addiction / pre-addiction;

— 65 scores and higher, well-grounded
presence of Internet addiction (a person’s be-
havior includes problematic Internet use).

We identified 3 groups: Group 1 included
50 adolescents without Internet addiction,
Group 2 was made of 50 adolescents who had
a risk of developing Internet addiction, and
Group 3 included 50 adolescents with already
present Internet addiction.

Personal characteristics of adolescents
were determined using the Eysenck test
(adapted by A.G. Shmelev)'. We determined
extroversion — introversion and neuroticism
(emotional stability — instability).

Mental performance was assessed using
the results obtained by accomplishing proof-
reading tests (as per the methodology sug-
gested by M.V. Antropova)®. A task given to
students was to be accomplished in 2-minute
time and its aim was to find a specific combi-
nation of letters (for example, AIE) that stood
before a certain letter. The following indica-
tors were then estimated for each participant: a
as the number of correctly found combina-
tions; b as the number of missed combinations;
¢ as the number of errors; d as the number of
all revised letters.

Accuracy Kk was calculated as follows:
k=a-(b+ c)/a+ b; mental performance
quotient i, as follows: i = k - d.

When adolescents with different intensity
of Internet activity perform the test at the same
time, it allows identifying peculiarities of their

mental performance and functional peculiari-
ties of the central nervous system.

Adolescents’ academic performance was
analyzed relying on their average grades in
basic school subjects.

The obtained data were analyzed using
variation statistic techniques in Microsoft Office
2010, Statistica for Windows 6.0, and OpenEpi
303 licensed software packages. Differences in
relative indicators were estimated using Pear-
son’s y’-test with Yates correction. The statisti-
cal significance was taken at p < 0.05. Correla-
tion analysis involved calculating the pair corre-
lation coefficient (r).

Results and discussion. The study identi-
fied the risk of Internet addiction for the half
of the examined adolescents (51 %) aged
15—17 years; one third (33 %) did not have any
signs of Internet addiction; 16 % were found to
have persistent Internet addiction.

Likelihood of Internet addiction turned
out to be a bit higher among girls than among
boys, 56.6 against 45.9 % (p > 0.05). In addi-
tion, girls tended to have Internet addiction
more frequently than boys, 17.2 against
12.9 % respectively (p > 0.05). Higher scores
were also identified for girls per the scales of
key Internet addiction symptoms (p = 0.00)
and negative outcomes of problematic Internet
use (p=0.02).

Using the Eysenck test, we established
that most adolescents with Internet addiction
had high neuroticism levels (68 %). High
levels of neuroticism were much frequently
found in the adolescents with Internet addic-
tion than among their peers without any addic-
tion or only with the risk of its development
(p <0.02, p <0.005) (Table 1).

High levels of neuroticism were much
more prevalent among the adolescents with
Internet addiction, 42 % against 16 % among
those without it (p < 0.02). Low levels of

! Zabrodin Yu.M., Pakhal’yan V.E. Psikhodiagnostika [Psychological diagnostics]. In: Yu.M. Zabrodin ed. Moscow,

Eksmo Publ., 2010, 448 p. (in Russian).

2 Antropova M.V. Vozrastno-polovye osobennosti umstvennoi rabotosposobnosti uchashchikhsya 14—17 let [Age and sex-
related peculiarities of mental performance of students aged 14-17 years]. Novye issledovaniya v psikhologii i vozrastnoi

fiziologii, 1991, no. 1, pp. 111-115 (in Russian).
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Table 1
Personal characteristics of adolescents aged 15—17 years with different levels of Internet
addiction (%)
Without Internet | At risk of Internet| With Internet
addiction addiction addiction Validity of differences
Group / conclusion (n=50) (n=50) (n=50)
1 2 3 4
n % n % n % p1-2 p2-3 p1-3
extrovert 9 18.0 13 26.0 18 36.0 >0.05 >0.05 <0.05
Type centrovert 32 64.0 25 50.0 21 42.0 >0.05 >0.05 <0.05
introvert 9 18.0 12 24.0 11 22.0 >0.05 >0.05 >0.05
high 8 16.0 21 42.0 34 68.0 <0.02 <0.05 <0.1
Neuroticism medium 14 28.0 16 32.0 7 14.0 >0.05 <0.05 <0.05
low 28 56.0 13 26.0 9 18.0 <0.02 <0.001 >(0.05

neuroticism were rarer among the adoles-
cents with the risk of addiction, 26 %
against 56 % among their peers without
Internet addiction. Medium levels of neu-
roticism were detected with comparable fre-
quency in both groups.

Half of the adolescents with the risk of
Internet addiction were centroverts whereas ex-
traversion or introversion was not so frequent
(p < 0.05) in one quarter of the examined ado-
lescents. Centroversion also prevailed among
the adolescents without Internet addiction
(64 %), extroversion and introversion were not
so frequent as they were detected in 18 % of the
adolescents in this group (p < 0.05).

Extroversion was found more frequently
among the adolescents with Internet addiction
than among their peers without it (36 and 18 %
respectively, p < 0.05); introversion was found
more rarely (42 and 64 % respectively,
p <0.05).

Therefore, high levels of neuroticism
were found more frequently in the examined
adolescents with the risk of Internet addic-
tion and already existing addiction than
among their peers without any risks or addic-
tion. This means apparent difficulty in emo-
tional self-regulation and weaker behavior
control [5, 14, 15]. Centroversion was a pre-
vailing psych type among the adolescents
with the risk of Internet addiction and with-
out it; extraversion prevailed in the group
with Internet addiction.
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Analysis of personality characteristics of
boys and girls in groups with different inten-
sity of Internet addiction allows more precise
identification of target groups for preventive
and correction programs.

The study emphasizes the importance of the
sex aspect in examining Internet addiction
among adolescents. Centroversion was much
more frequent among the examined girls without
Internet addiction than among their addicted
peers (63.16 and 31.25 % respectively, p < 0.05).
Introversion was more frequently found among
the girls with the risk of Internet addiction than
among those without it (36 and 10.53 % respec-
tively, p < 0.05). High levels of neuroticism
were more frequent among the examined girls
with Internet addiction and the risk of its deve-
lopment (52 and 31.58 %, p < 0.05 and 78.13
and 31.58 % respectively, p < 0.05) (Table 2).

In contrast to girls, centroversion pre-
vailed among the boys from the analyzed
groups with different intensity of Internet ad-
diction; similar to girls, high levels of neuroti-
cism were much more frequent in the groups
with the risk of Internet addiction and Internet
addiction.

Our comparison of sex-specific personal
characteristics established that the girls with-
out Internet addiction had high levels of neu-
roticism 5.2 times as frequently (31.58 and
6.5 % respectively, p < 0.05) and extraversion
twice as frequently (26.32 and 12.9 % respec-
tively) than the boys without addiction.

Health Risk Analysis. 2024. no. 3
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Table 2
Personality characteristics of boys and girls with different intensity of Internet addiction (%)
Without Internet | Risk of Internet Internet .y .
. . . Validity of sex-specific
addiction addiction addiction differences
Group / conclusion (n=50) (n=50) (n=50)
1 2 3 Without IA| IA risk 1A
g b g b g b Pg—b Pg—b Pg—b
extra 26.32 12.9 24.0 28.0 46.88 16.67 >0.05 >0.05 | <0.02
Type centro | 63.16 | 64.52 40.0 60.0 3125 | 61.11 >0.05 >0.05 | <0.05
intro 10.53 | 22.58 36.0 12.0 21.87 | 2222 >0.05 <0.05 | >0.05
high 31.58 6.5 52.0 32.0 78.13 50.0 <0.05 >0.05 | <0.05
Neuroticism | medium | 26.31 29.0 28.0 36.0 9.37 22.22 >0.05 >0.05 | >0.05
low 42.11 64.5 20.0 32.0 12.5 27.78 >0.05 >0.05 | >0.05
Note: g means girls; b means boys; IA = Internet addiction.
Table 3

Mental performance of adolescents aged 15—17 years with different intensity of Internet
addiction (M £ m)

Without Internet Risk of Internet Internet Validity
Mental performance addiction addiction addiction of differences

indicators (n=40) (n=36) (n=32) p
1 2 3 4

Accuracy k 0.78 £ 0.04 0.76 £ 0.05 0.50  0.06 P13 < 0.001

P23 <0.001

Mental performance 238.85+ 12.39 231.48 + 14.67 155.42 +20.0 P13 < 0.001

quotient | P23 <0.01

The girls with the risk of Internet addic-
tion were introverts more frequently than the
boys with such risk (36.0 and 12.9 % respec-
tively, p < 0.05). Extroversion (46.88 and
16.67 % respectively, p < 0.02) and high levels
of neuroticism (78.13 and 50.0 % respectively,
p < 0.05) were more frequent among the girls
with Internet addiction in comparison with the
addicted boys. Centroversion was more fre-
quent among the boys with Internet addiction
than among their female peers (61.1 and
31.25 % respectively, p < 0.05).

We established a direct correlation bet-
ween the score of Internet addiction per the
Chen scale and the level of neuroticism in all
adolescents, boys and girls, r = 0.4, p < 0.05.

Our examination of mental perfor-
mance found that accuracy and the mental
performance quotient were the highest in
the adolescents without Internet addiction
and the lowest in those with Internet addic-
tion (Table 3).
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Accuracy (K) was authentically lower in
the adolescents with Internet addiction than in
their peers with the risk of it (0.50 + 0.06 and
0.76 + 0.05, p < 0.001) and without Internet
addiction (0.50 = 0.06 and 0.78 £ 0.04,
p < 0.001). The mental performance quotient
(i) was also authentically lower in the ad-
dicted adolescents than in their peers with the
risk of Internet addiction (155.42 £+ 20.0 and
231.48 + 14.67, p < 0.01) and without Inter-
net addiction (155.42 + 20.0 and 238.85 =+
12.39, p < 0.001). There were no authentic
differences in accuracy and the mental per-
formance quotient identified for the adoles-
cents with the risk of Internet addiction and
those without Internet addiction (p > 0.05).

We established authentic inverse correla-
tions between intensity of Internet addiction
and mental performance indicators, namely,
accuracy (R = -0.315, p = 0.0009) and the
mental performance quotient (R = -0.311,
p =0.001). The lowest values of accuracy and
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the mental performance quotient were estab-
lished for the adolescents with apparent Inter-
net addiction (the highest scores per the Chen
scale).

We examined sex-specific peculiarities
of mental performance indicators in adoles-
cents aged 15-17 years with different inten-
sity of Internet addiction. As a result, we did
not establish any authentic differences in ac-
curacy and the mental performance indicators
between boys and girls in the compared
groups (p > 0.05).

Mental performance indicators were au-
thentically lower both in boys and girls with
Internet addiction than in their peers with
the risk of it or without Internet addiction
(p<0.05).

Given that attention function has signifi-
cant influence on academic performance, we
analyzed the average grade of academic per-
formance for the examined adolescents with
different intensity of Internet addiction. We
did not find any authentic differences be-
tween the adolescents without Internet addic-
tion and the risk of it since the average grade
amounted to 3.905 and 3.914 respectively.

The adolescents with already existing
Internet addiction had considerably lower av-
erage grades than their peers with the risk of
Internet addiction (3.736 and 3.914 respec-
tively, p = 0.0031). These findings confirm
that Internet addiction can affect mental per-
formance and academic performance, which
emphasizes the importance of developing ef-
fective strategies aimed at preventing and cor-
recting Internet addiction among adolescents.

The average grade of academic perform-
ance did not have any authentic differences in
the groups of girls with different intensity of
Internet addiction (3.997; 4.018; 3.824 re-
spectively); still, there was a descending trend
in it identified for the examined girls with
Internet addiction.

The average grade of academic perform-
ance was a bit lower among the boys with
Internet addiction and with the risk of it than
among their peers without Internet addiction.

The average grade was lower in all
groups of boys than in all groups of girls;

26

however, authentic differences were estab-
lished only between the boys and girls with
the risk of Internet addiction (3.790 and 4.018
respectively, p= 0.002).

Our study findings emphasize how im-
portant it is to understand personal traits and
psychological factors for effective prevention
of Internet addiction in adolescents. Preven-
tion of Internet addiction and adverse out-
comes of problematic Internet use is a com-
plex interdisciplinary task that should be
solved if we want to ensure adolescents’ men-
tal and physical health as well as their social
adaptation. Internet-addicted behavior involves
compulsive symptoms (irresistible obsession),
loss of any control when using a PC, and ap-
parent withdrawal syndrome when Internet
use is limited. All these outcomes are caused
by personal and inter-personal problems.
Therefore, simple direct limitations imposed
on PC use only lead to hypodynamia and
health issues and are therefore ineffective. It
is important to spot out a risk group for early
and effective prevention. High levels of neu-
roticism in adolescents have been found to be
a significant risk factor.

The established direct correlation between
the score of Internet addiction per the Chen
scale and the level of neuroticism in adoles-
cents is explained by similar neurobiological
pathways of these two states, namely, impaired
impulse control [4, 8, 19, 20].

The established lower accuracy and
mental performance quotients in the adoles-
cents with the risk of Internet addiction and
already addicted ones against their peers
without Internet addiction give evidence of
difficulty in attention concentration, which
has negative influence on academic perfor-
mance.

Our study findings indicate that there are
several sex-specific personal differences in
formation of Internet addiction in older ado-
lescents. The risk of Internet addiction and
persistent Internet addiction was a bit more
frequently identified for girls than boys; key
symptoms and negative outcomes of Internet
addiction were also authentically higher in
girls in comparison with boys [2, 4, 8, 20-22].

Health Risk Analysis. 2024. no. 3
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These differences are associated with sex-
specific personal peculiarities.

High levels of neuroticism and extrover-
sion were more rarely detected in the boys
without Internet addiction than in the girls
without it. Frequency of high neuroticism
levels was twice as frequent in the girls with
Internet addiction as opposed to boys; extro-
version was also more frequent. Therefore,
higher prevalence of Internet addiction
among girls occurs due to more frequent
high levels of neuroticism and extroversion
in them. Formation of Internet addiction is
usually accompanied with their growing
prevalence.

Introversion was detected more fre-
quently in the examined girls with the risk of
Internet addiction than among their male
peers, which means certain difficulty in real
life communication. Many authors point out
that underdeveloped communication skills are
the reason why many adolescents are so eager
to socialize in the Internet [23-25]. Internet-
socializing compensates for difficulties in real
life communication for people with such per-
sonality traits [6, 8, 16].

Boys with Internet addiction, similar to
addicted girls, tend to have high levels of
neuroticism but centroversion prevails among
them in contrast to girls.

Identification of personality-related risk
factors has great significance for prediction
and early detection of Internet addiction.
These factors include high levels of neuroti-
cism, introversion in girls, centroversion in
boys, and growing intensity of these traits to-
gether with declining accuracy, mental and
academic performance. Early detection of
high neuroticism, decrease in mental per-
formance, identification of risk groups and
prevention activities implemented at early
stages in the development of Internet addic-

tion can prevent its actual formation in ado-
lescents. This creates the necessity to take
relevant sanitary-hygienic measures together
with developing standards of safe Internet use
that include psychological prevention.

Conclusions:

1. High levels of neuroticism and extro-
version were more frequently identified in
adolescents with persistent Internet addiction
than in their peers without it. A direct corre-
lation was established between the score
of Internet addiction and the level of neu-
roticism.

2. Introversion was more frequent in the
girls than in boys with the risk of Internet ad-
diction; extroversion and high levels of neu-
roticism were more typical for the girls with
Internet addiction than for their male peers.
The boys with Internet addiction tended to
be centroverts more frequently than their
female peers.

3. The adolescents with Internet addiction
had the lowest values of accuracy and mental
performance quotients as well as poorer aca-
demic performance.

4. High neuroticism, introversion in
girls, centroversion in boys, an increase in the
severity of neuroticism together with a de-
crease in accuracy, mental performance and
academic performance are risk factors of
Internet addiction formation in adolescents
aged 15-17 years.

5. To prevent risks of Internet addiction,
it is necessary to conduct sanitary-hygienic
activities together with developing standards
for safe Internet use that includes psychologi-
cal prevention.
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