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ABSTRACT

BACKGROUND: Since publications on the differences of gaming addiction (GA) cohorts are scarce and primarily discuss
the factors of only one type (gambling or gaming), it appears relevant to study personal, psychological, morphofunctional, genetic
and other traits of patients by comparing different GA types to develop targeted prevention programs. A thorough approach
to studying the specific traits of patients with the developed GA or at risk of GA contributes to the development of effective
social and psychological, and psychological and educational preventive programs, and improvement of psychotherapeutic
approaches to such patients.

AIM: This study develops an algorithm for differentiated assessment of the Internet addiction disorder risk.

MATERIALS AND METHODS: The study of clinical psychopathology, clinical dynamics, psychology, psychometrics, and risk
factors of Internet addiction disorder included an open study of 69 gaming addiction (GA) patients, including 39 Pure GA
patients and 30 Gambling GA patients. The control group (CG) consisted of 40 healthy volunteers. Basic study included clinical,
psychological and psychometric techniques, and the genetic method as an additional tool. Statistics were processed using the
Shapiro-Wilk test, Kolmogorov—Smirnov test, Student’s t-test, Welch's t-test, and Mann-Whitney U-test.

RESULTS: For the first time, two key gaming addiction (GA) types (Pure GA and Gambling GA) were compared by analyzing
the personality traits, morphofunctional and gender attributes of GA patients. The identified traits and attributes were considered
in terms of the addiction risk (both in general and differentially) in relation to various Internet addiction types. The data analysis
allowed to develop mathematical models to assess the Internet addiction risk in general and its specific types, identify risk
groups and refine preventive actions.

CONCLUSION: The algorithm for differentiated assessment of the Internet addiction disorder risk was developed.
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AHHOTALINA

06ocHoBaHMe. C y4yeTOM pefKOCTU JIMTEPATYPHLIX AaHHbIX 06 OTAMuMsX rpynn urpoBoi 3asucuMoctu (U3) n npeumylue-
CTBEHHOr0 PacCMOTPEHUA UX 0COBEHHOCTEN NULLbL B KJIKOYE OJHOM U3 dOpM (a3apTHOM UMW UrPOBOM) NPEACTABNAETCA aKTy-
anbHbIM MCCNe0BaHNE IMYHOCTHBIX, MCUXOMOTMHECKNX, MOPDODYHKLMOHANBHBIX, FeHETUYECKUX U ApYruX ocobeHHoCTen na-
LIMEHTOB B KOHTEKCTe cpaBHeHns dopM U3 ans paspaboTku agpecHbIx nporpamMm NpodunakTuky. PesynbTatoM TiLaTenbHoro
MoAxofa K U3y4YeHMI0 KOHKPETHBIX CBOWCTB NaumeHToB co cdhopMmupoBaHHon U3 unu ¢ puckom popmupoBanmusa U3 aensetca
co3aHne 3D EKTUBHBIX COLMANBHO-MNCUXONOTMYECKMX, NCUXO0NIOro-NeAarorMyeckux NPeBEHTUBHLIX MPOrpaMM, a TakKe Co-
BEPLUEHCTBOBaHME NCUXOTepaneBTMHECKUX NOAX0A0B B paboTe ¢ TaKMMU KaTeropusmMu naLmeHToB.

Lienb. Co3ganve anroputMa auddepeHLMpoBaHHON OLEHKW pUCKa HOpMUPOBAHUA UHTEPHET-3aBUCUMOCTH.

Matepuansl u MeToabl. M3yueHne KIMHUKO-MNCUXONATONOMMYECKNX, KITMHUKO-ANHAaMUYECKUX, MCUXONOTUYECKUX, MCUXOMe-
TPUYECKUX 0COBEHHOCTEN M (haKTOPOB pUCKA Pa3BUTUS MHTEPHET-3aBUCUMOCTYM NPOBOAMIIOCH B PaMKax OTKPbITOro Mccefo-
BaHua 69 naumenTos ¢ 13: u3 Hux y 39 6bina urposas dopma (M3-UD), y 30 — asapTHas (M3-AD). KontponbHas rpynna (KI)
npeacTaeneHa 40 ycnoBHo-340poBbIMM [o0bpoBOsibLIAMU. B KauecTBe OCHOBHBIX METOZ0B UCCNEA0BAHUA MPUMEHSIM KITUHM-
UECKMUIA, NCUXONIOMMYECKUIA U NCUXOMETPUYECKUIA, B KQUeCTBE AONOSTHUTENIBHOr0 — reHeTUyeckuit. Ctatuctuyeckyto obpabor-
Ky AaHHbIX MPOBOAM/M C Mcnonb3oBaHueM Kputepues LLlanupo-Yunka, Konmoropoa-CmupHoBa, t-kputepus CTblofeHTa,
t-kputepusa Yanua, U-kputepna MaHHa-YutHu.

PesynbTatbl. BriepBble B KOHTEKCTE CpaBHeHMs ABYX Kiouesblx dopM U3 (M3-UD u U3-AD) npoaHannavpoBaHbl AaHHble
0 JINYHOCTHBIX, MOP(OdYHKLMOHAMBHBIX M NOM0BLIX 0C06EHHOCTAX NauueHToB ¢ U3. BbisSBNEHHbIE XapaKTEPUCTUKW paccMo-
TPEHbI C TOYKM 3PEHMS PUCKA Pa3BUTUS 3aBUCUMOCTM KaK B LENOM, Tak M auddepeHUMpoBaHHO, B OTHOLIEHUM Pas3fUYHBIX
dopM UHTepHeT-aAaMKLMK. Ha ocHOBe aHanM3a nonyyeHHbIX AaHHbIX paspaboTaHbl MaTeMaThyecKue Mofenu, oLeHuBal-
LUMe PUCK pasBMTUA MHTEPHET-3aBUCUMOCTU B LENOM U e€ OTAeNbHbIX (OpM, YTO MO3BOAAET OMPeAeNUTb rpynMbl pUcka
W YTOYHUTb NPOQUNAKTUYECKME MEPOMPUATUS.

3akunoyenmne. Co3naH anroput™ auddepeHUMpOBaHHOM OLEHKU pUcKa GpOpMUPOBaHUS UHTEPHET-3aBUCUMOCTMH.

Kntouesble cnoBa: MHTEPHET-3aBUCMMOCTb; UrpoBas hopMa UrpoBOi 3aBUCUMOCTH; a3apTHas hopMa UrpoBOM 3aBUCUMOCTH;
daKTopbl pUCKa pa3BUTUS; rPYNMbl PUCKa.

Kak uutupoBatb:
Cupopos AA., Congatkud B.A., Knbutos A.O. Tpynnbl pucka pa3BuTis MHTepHeT-3aBucKMocTy // Heponormuyeckui BecTHuK. 2024. T. 56, N® 4. C. 355-367.
DOI: https://doi.org/10.17816/nb629858

Pykonucb nonyyena: 21.05.2024 Pykonucb ogo6pena: 03.07.2024 Ony6nukoBaHa online: 06.12.2024

A
2KO®BEKTOP Cratba goctynHa no nuuer3un CC BY-NC-ND 4.0 International
© 3Ko-BekTop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/nb629858
https://doi.org/10.17816/nb629858

OPUMHATIBHBIE MCCITEJOBAHA Tom 56, N2 4, 2024 HeBPONOrUHeCKU BECTHYK 3
57

DOI: https://doi.org/10.17816/nb629858

MHTEpHET-GGﬁ.ﬂEJ‘IEK ycewe KYpPKbiHbl4bl TOPKEMHIpE
A.A. Cupopos', B.A. Conpatkuu', A.0. Knéuros??

! PocToB A8ynaT MeauumHa yHusepcuTetsl, PocTo-Ha-[oHy, Pacaif;
2 B.M. bexTepes uceMeHfare ncuxmatpus ham Hesponorus Munnm MeauumHa TkLepeHy y3are, CaHkT-leTep6ypr, Pacaif;
*W.N. Naenos ucemenpaare bepenue CaHkT-MeTepbypr AsynaT MeauumMHa yHuBepcuTeTsl, CaHKT-TeTepbypr, Pacait

AHHOTALINA

Huresnama. Yenra Gaiinenek TepkemHapeHeH, (M3) aepManapbl TypblHAarbl 8Aabu MarbiyMaTtnapHbiH, cupakiereH ham
anapHblH, y3eH4YaneknapeH bapbl TK Gep dopMa (a3apTibl SKM YeHSIbl) TELUEHYICEHAS FeHa BCTEHNEKe KapayHbl UCAMKa
anein, NpoduUNaKTMKaHbIH, aApecibl NporpaMManapbiH 3LWNay e4eH hopManapHbl YarbILTbIPY KOHTEKCTbIHAA MALMEHTNAPHbIH,
LUAXeC, MCUXONOMMK, MophOdyHKLUMOHANb, TeHeTUK haM BaluKa y3eHYaneKnapeH TUKLLepy akTyanb bynbin kypeHa. Qop-
ManawTbipbiiraH aku QopManaluTbipy KypKbiHbIYbI GyNraH MaumMeHTIapHbIH, KOHKPET Y3MEKII9PEH JKEHTEKIIaN eipaHyHeH,
HaTU#ace BYnbin HATUXaNe coLManb-NCMXONOMK, NCUXONOTUK-NEAAroriK NPeBEHTUB NporpaMManap Tesy, Lynai YK MoH-
ObliA KaTeropusgare naumeHTnap 6enaH 3LLNayas NCUXOTepaneBTUK anbiMHAPHBI KAMUNBLLTEpY TOpa.

Makcart. WHTepHeT-bainenek 6apnbikka Kuy KypKbiHbIUbIH AuddepeHumaumane 6asnay anroputMbiH 6ynabipy.
Martepuannap ham Metoanap. WHTepHeTKa bannenek yceleHeH, KIMHUK-NCUXONATONOTMK, KIMHUK-OUHAMUK, NCUXOMOTUK,
NCUXOMETPUK Y3eH4aneKnapeH haM KypKbiHbY GaKTopnapbiH 8MpaHy 69 NaLMEHTHbI aublK TUKLLEPY KbicanapblHAA YTKapese:
anapHbiH, 39 cbiHbIH, yeH dopmMackl (M), 30 cbiHbIH, a3apT dopMackl (Ud). KoHtponk TepkeM (KI) wapTibl paBeLwuTa canamat
bynraH 40 upekne xe3MaTKapAaH Topa. Ten TUKLIEpPeHY METOANApb! ChiidaThiHAA KIMHUK, NCUXONOTUK haM NCUXOMETpUK,
ecTaMa MeToA Oynapak — reHeTWK MeTofsiap KyniaHraHHap. MarbiyMaTtnapHbl CTaTUCTUK 3lKapTyHe LLlanupo-Yurk,
KonmoropoB—CMWpHOB, CTbIOAEHTHBIH, t-KpuUTepue, yanuHbIH, t-Kputepue, MaHHHbIH, U-KpuTeprne—YUTHU KputepuiinapbiH Kyn-
naHbin 6alKapraHHap.

Hatuxa. bepeHue TanKbip MKe Ten (popMaHbl YarbWTbIpy KoHTEKCTbIHAA (M3M ham U3D®D) naumeHTnapHbIH, Waxcu, Mopgo-
(yHKUMOHaNb haM XeHcu y3eHUaneKmape TypblHAA MarblyMaTiap aHanu3naHzbl. AYbIKNaHraH XxapaKTepucTUKanap UHTepHeT-
ajAMKumMsAHeH Tepne dopManapblHa KapaTa balineneK ycelle KypKblHbIYbl Ky3/iereHHaH Kapangpl. AibiHFaH MarbiyMaTtnapHbl
aHanuanay HureseHa Tynaem UHTepHeT-baitnenek ham aHbIH, aepbiM GopManapsl yceLle KypKblHbIYbIH Basnayye MaTeMaTuK
MOZeNbNap 3LnaHae, by KypKbiHbIY TepKeMHapeH bunrenapra ham npodunakTuk YapanapHbl adblknapra MeMKUHIEK Bupa.
Hatuxa. VnTepHeT-6ainenek dhopManawwTbipy KypKbiHbIYbIH aAnddepeHumaumsne 6asnay anroputMel Tesenge.

Ten cysnap: uHTepHeT-baiinenek; yeH baiinenereHeH, yeH dopMackl; yeH baiinenereHeH asapTibl (KoMapnbl) dopMacl;
YCeLU KypKbiHblYbl haKkTopnapbl; KYpPKbIHbIYbIILIK TEPKEMHAPe.
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BACKGROUND

The rapid development of the digital environment
is associated with numerous opportunities, new hobbies and
ways of spending time, and new internet-based professions [1].
Considering the trends for global development and the massive
spread of internet-based technologies, close attention
of researchers to the development of internet addiction disorder
as a type of behavioral addiction is justified and relevant. Today,
socialization is facilitated and affected by developing digital
technologies, representing technological and sociocultural
changes in the modern world, a new information culture, which
has various consequences, both positive and negative [2-5].

Searching for ways and means of overcoming frustration
and resolving conflicts and liberation from painful experiences
of psychosocial maladjustment, a person can choose
one of three ways: constructive, sublimation-creative,
or illusory-compensatory. Agreeing with Korolenko et al. [5],
Bukhanovsky et al. [3], and Soldatkin et al. [6], we should
recognize that the third way is the easiest and associated with
the development of addiction. Personality-related, biological
(neurophysiological, gender-related), psychological, social,
and other (predisposing) characteristics form the basis for
“choosing” internet addiction. Given the ongoing development
of the digital environment and the problems that follow this
process, one of which is the risk of developing internet addiction,
it is justified to study predisposing factors for this disorder.
Considering the scarce literature on the differences between
the types of internet addiction (IA) and their predominant
consideration only as one of the forms (gambling or gaming
addiction), it seems relevant to study personality-related,
psychological, morphofunctional, genetic, and other
characteristics of patients in the context of comparing IA types
to develop targeted prevention programs. We assessed these
two forms of IA because they have the highest prevalence
and medical and social significance [6-8]. A thorough
assessment of characteristics of patients diagnosed with 1A
or at risk of developing IA can be used to develop effective
sociopsychological and psychopedagogical preventive
programs and improve psychotherapeutic approaches for such
categories of patients. Detailed clinical evaluation of various
factors that promote internet addiction may contribute
to a holistic view of this disorder and allow for a better
understanding of all its aspects. It is important to study those
predisposing factors that will allow expanding the range
of preventive interventions and adjust therapeutic objectives.

Study objectives:

1) To study morphofunctional predisposition to internet
addiction (IA), comparing internet gaming addiction (IGA) and
online gambling addiction (OGA).

2) To study personality-related predisposition to IA,
comparing IGA and OGA.

3) To study gender-related predisposition to IA, comparing
IGA and 0GA.

4) To develop a mathematical model for differential risk
assessment for developing IA.

Vol. 56 (4) 2024
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MATERIALS AND METHODS

Clinical  psychopathological, clinical dynamic,
psychological, and psychometric characteristics and risk
factors for the development of 1A were assessed in an open-
label study in 69 patients with IA. The control group included
40 apparently healthy volunteers. The study criteria are
shown in Table 1.

The overall study design with study procedures at study
stages A and B is shown in Table 2.

Patients who sought help at the Department of Psychiatry
and Narcology of Rostov State Medical University due
to internet abuse were invited to participate in the study.
After their eligibility was established by the inclusion and
exclusion criteria, 69 patients were included in the main
group (patients with |A), with 50 men and 19 women. Patients
of the main group were distributed to two subgroups, 0GA and
IGA. The OGA subgroup included 30 men; the IGA subgroup
included 20 men and 19 women. The age of patients with
IGA and OGA was 21 (Me; 0;—-Q3=16-24) and 26 (Me; Q—
Q3=24-28), respectively. Patients who had reached the age
of 15 provided information independently, and, if necessary,
data were clarified with their legal representatives; for
patients under the age of 15, information was obtained from
their legal representatives.

The control group included gender-matched and
age-matched volunteers who presented no complaints
or history of psychiatric disorders. They underwent MINI
testing, and absence of history of psychiatric disorders
was verified, after which they were included in the control
group for the study. The control group included 27 men and
13 women (age: Me=22, Q:—Q3=20--24).

After stage B, the clinical diagnosis was established for
the patients received, and they were assigned to subgroups
of the main group as follows:

+ |GA: F63.8 Other habit and impulse disorders;
« 0GA: F63.0 Pathological gambling.

The following psychometric scales were used as
psychological testing tools: Chen Internet Addiction Scale
(CIAS); Alcohol Use Disorders Identification Test (AUDIT);
Symptom Checklist-90-Revised (SCL-90-R); Beck Depression
Inventory (BDI); Hospital Anxiety and Depression Scale
(HADS); Prodromal Questionnaire-16 (PQ-16); Childhood
Trauma Questionnaire (CTQ); Adverse Childhood Experiences
International Questionnaire (ACE-1Q); Cloninger Temperament
Character Inventory (TCI-125); Barratt Impulsiveness Scale
(BIS); Buss-Perry Aggression Questionnaire (BPAQ); Ten-
[tem Personality Inventory (TIPI-RU) of the five-factor model;
Positive and Negative Affect Schedule (PANAS); Gross and
John Emotion Regulation Questionnaire (ERQ); Liebowitz
Social Anxiety Scale; Fear of Negative Evaluation Scale;
Columbia Suicide Severity Scale (C-SSRS); Dissociative
Experience Scale (DES); Toronto Alexithymia Scale (TAS-26);
Ways of Coping Questionnaire (WCQ).
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Table 1. Criteria

Vol. 56 (4) 2024
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Group

Eligibility criteria

Withdrawal criteria

1. Diagnosed with GA (Other habit and impulse disorders, ICD-10 F63.8), age: 14 to 30,
both sexes. The diagnosis was verified by checking the clinical findings to meet:

Pure GA (n=39)
b) Brown-Griffiths criteria.
2. CIAS score is higher than 65.

1. Diagnosed with GA (Pathological gambling, ICD-10 F63.0), age: 14-30, both sexes.
The diagnosis was verified by checking the clinical findings to meet:
a) Psychophysical addiction and altered reactivity syndrome (Pyatnitskaya, 2004);

Gambling GA

(n=30) b) Brown-Griffiths criteria.

2. CIAS score is higher than 65.
CG (n=40)

a) Psychophysical addiction and altered reactivity syndrome (Pyatnitskaya, 2004);

A decompensated
somatoneurological
and/or (or, for CG) mental
illness

Healthy males and females aged 14—30 who have not sought medical advice for mental
illness, and consider themselves mentally and physically healthy

Note. GA — gaming addiction; Pure GA — gaming type of GA; Gambling GA — gambling type of GA; CG — control group.

Table 2. Study design

Stage

Steps

Signing the patient’s informed consent form

Assessment of eligibility criteria, including the diagnosis of the addiction and altered reactivity syndrome, its verification using
A Brown-Griffiths criteria, comparison with general ICD-10 criteria (Habit and impulse disorders)

Assessment of withdrawal criteria

Ruling in/ruling out the Internet addiction. If it is confirmed, inclusion of the patient in the study group (Pure GA or Gambling GA)

Past history (Anamnesis vitae):

« Hereditary burden;

« Course of pregnancy and birth;

Infancy, childhood, and adolescence aspects;
Family relationship and upbringing;

Social / professional status.

Past medical history (Anamnesis morbi)

Concomitant treatment

Substance abuse and addiction history

GAS investigation and its classification by severity
Determining the degree of progression

MINI Structured Interview

Sexual constitution assessment using Vasilchenko Scale
Brain dominance type assessment

Saliva sampling for genetic testing

Psychometric test (by a doctor)

Note. GA — gaming addiction; Pure GA — gaming type of GA; Gambling GA — gambling type of GA; CG — control group; GAS — General Addiction

Syndrome.

As an additional research method, we chose genetic
testing. It was carried out in the Molecular Genetics Laboratory
of the Narcology National Research Center, a branch of V.P
Serbsky National Medical Research Center of Psychiatry and
Narcology (Moscow), funded as part of research project No.
18-29-22079 by a grant from the Russian Foundation for
Basic Research.

Quantitative parameters were assessed for normal
distribution using the Shapiro—Wilk and Kolmogorov—Smirnov

DOl https://doi.org/1017816/nb629858

tests. Quantitative parameters with normal distribution were
described using arithmetic mean (M) and standard deviation
(SD) and boundaries of the 95% confidence interval (95%
CI). Non-normally distributed quantitative parameters were
described with median (Me) and lower and upper quartiles
(Q1-Q3).

Categorical data were described using absolute values
and percentages. Quantitative parameters with normal
distribution were compared using the Student’s t-test (with
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equal variances) or Welch’s t-test (with unequal variances).
Quantitative parameters with non-normal distribution were
compared between the groups using the Mann—-Whitney
U test.

Comparison of percentages in the analysis
of 2x2 contingency tables was performed using the Pearson’s
chi-squared test and Fisher's exact test. The direction
and strength of the correlation between two quantitative
parameters were assessed using Pearson correlation
coefficient. A prognostic model to characterize the dependence
of a guantitative variable on factors was developed using
the linear regression method.

The power of the study (at least 80%) was calculated
considering statistical recommendations [8, 9. The required
sample size was determined using a nomogram to obtain
a study power of 80%. The study sample was sufficient
to conduct the study.

Vol. 56 (4) 2024
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RESULTS AND DISCUSSION

Each component of the predisposition to IA was
considered in the context of comparison of IGA and OGA.

A. Morphofunctional component
of predisposition to internet addiction

It was defined as a set of various characteristics identified
in the study subjects using clinical psychopathological
and additional methods (i.e. genetic testing and functional
brain asymmetry profiling) (Table 3).

A review of clinical characteristics showed statistically
significant differences between the groups in a history
of traumatic brain injury (TBI). In the OGA group, TBI was
more frequent than in the control group (p,-=0.045283). Also,
history of various surgery types performed under inhalation/
non-inhalation anesthesia were more frequent in the 0GA

Table 3. Past history of patients in the study group and respondents in the control group

Study groups
Indicators Catego i
gory Pure GA (n=39) | Cambling GA C6 (n=40) P
(n=30)
No 34 (87.2) 22 (73.3) 37(92.5) p1-=0.214766
Prior brain injur p1-3=0.711466
No 27 (69.2) 17 (56.7) 33(82.5) p1-=0.281772
Surgeries p1-3=0.291361
Yes 12 (30.8) 13 (43.3) 7(175) p2-4=0.017901*
Prior infections and No 29 (74.4) 29 (96.7) 37(92.5) 211_2;%%]6758:222
intoxications Yes 10 (25.6) 1 (3.3) 3 (7.5) pz_3=0.629947
At term 34(87.2) 28 (93.3) 38 (95.0) p1-=0.690481
Birth p1-5=0.430946
Pre-term 5(12.8) 2(6.7) 2(5.0) p25=1.0
Normal 34 (87.2) 28 (93.3) 38 (95.0) P1-2=0.690481
Pregnancy . p1-3=0.430946
At-risk 5(12.8) 2(6.7) 2(5.0) ps=1.0
Maternal illnesses None 38 (97.4) 30(100.0) 40 (100.0) 51_2:}.3
during pregnancy  Medical condition 1(2.6) 0(0.0 0(0.0) Dol
No 37 (94.9) 29 (96.7) 39 (97.5) p1=1.0
Birth complications p1-5=1.0
Yes 2(5.1) 1(3.3) 1(2.5) pr5=1.0
Normal 37 (94.9) 27 (90.0) 37 (94.9) P1-2=0.646264
Infancy Developmental p1-=1.0
arrest 26.1) 3(10.0) 2(.0) P2-=0.646264
Normal 35(89.7) 27 (90.0) 38(95.0) p1=1.0
Childhood Developmenta[ p]_3=[]674827
armest 4(10.3) 3(10.0) 2(5.0) p2-5=0.644898
Normal 22 (56.4) 21(70.0) 37(92.5) pi-=0.248171
Puberty . p1-3=0.000120*
Adolescent crisis 17 (43.6) 9 (30.0) 3(15)

p2-=0.022747*

Note. GA — gaming addiction; Pure GA — gaming type of GA; Gambling GA — gambling type of GA; CG — control group; * Differences in indicators

are significant (p <0.05), method: Pearson’s chi-squared test.

DOl https://doi.org/1017816/nb629858
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group (p2-5=0.017901). However, no such differences were
observed between the subgroups of the main group.

Compared with the control group, adolescence crisis,
e.g., maladjustment in the family, affective reactions
such as irritability and oppositional behavior, was more
common in patients with IA (p1;=0.000120; p,-,=0.022747).
It was observed in 30.0% of patients with OGA and
in 43.6% of patients with IGA. According to medical history
data, puberty was associated with the sharpening of character
traits and a slight increase in aggressiveness towards others
only in 7.5% of respondents in the control group (n=3).

Tobacco smoking was another characteristic that different
in the study groups and main subgroups. Smoking was more
frequent in patients with 0GA, with odds differences between
the IGA and OGA subgroups: patients with 0GA were 4.8 times
more likely to smoke tobacco (95% Cl: 1.559-14.860).

The results demonstrated a combination of chemical and
non-chemical addictions, confirming the concept of universal
addictive behavior disorder. The morphofunctional
predisposition was studied using genetic testing,
which demonstrated statistically significant differences
in frequencies of genotypes and alleles for polymorphic
variants of genes between the main and control groups:

1) SLC6A3 gene (DATT), 40 bp VNTR exon 3 polymorphism
(DAT40): differences between IGA and OGA subgroups were
found in genotype subtypes [x%(p)=7.3 (0.026)] and allele
frequencies [y%(p)=5.45 (0.019)].

2) Dopamine receptor D2 (DRD2) (rs6277), rs6277
polymorphism (C957T, DRD2 957): differences in genotypes
were found between IGA and OGA subgroups, with
X(p)=6.18 (0.045). Its possible role can be explained
by neurotransmitter processes common to different
types of addiction (chemical and non-chemical), which
reflect the influence of the reward system (dopaminergic
neurotransmission). Also, it could be determined,
in the form of a trend to significant differences, by
the influence of the neurotrophin and GABA-glutamate
systems on dopaminergic neurotransmission (although
the latter requires further study and clarification), which can
contribute to theoretical assumptions about dopaminergic
neurotransmission and other systems as a common stage
in the development of both chemical and non-chemical
addiction, including IA.

Identified  genetically  determined features
of the neurotransmission systems are represented by
the following differences:

1) When alleles and genotypes of the SLC6A3 (DATT) gene
were compared for 40 bp VNTR exon 3 (DAT40) polymorphism,
differences were found in genotype and allele frequencies,
demonstrating an association of the polymorphism with 0GA.

2) When alleles and genotypes of the dopamine receptor
D2 gene (DRD2) (rsé277) were compared for rs6277
polymorphism (C957T, DRD2 957), differences were found
in genotype frequencies, demonstrating an association
of the polymorphism with IGA (Table 4).

Vol. 56 (4) 2024

DOl https://doi.org/1017816/nb629858

Neurology Bulletin

These genetic features form a predisposing basis for
the patterns identified in patients of the main group during
adolescence, such as adolescence crisis (maladjustment
in the family, affective reactions such as irritability and
oppositional behavior). In our opinion, nicotine addiction,
which was more common in patients of the main
group, is associated with the genetic patterns identified
in the dopaminergic neurotransmission systems, GABA-
glutamate system, and opioid system.

Data on the active involvement of the brain reward system
in the pathogenesis of IA manifesting as particular functioning
patterns of dopaminergic neurotransmission and it being
a genetic 1A risk marker were consistent and, therefore,
confirmed. These genetic features may be considered
a basis for identified individual features of adolescence and
alcohol and tobacco use, which, in the context of the study,
determines a relationship between various forms of addiction,
both chemical and non-chemical.

B. Gender-related component of predisposition
to internet addiction

Based on the comparative study of gender-related
predisposition, statistically significant differences were
found between men and women in the Vasilchenko sexual
constitution score (the overall score was higher in men) and
clinical severity of IA based on the overall score of major
substance addiction syndrome and Brown-Griffiths score.
Results of our study are consistent with previous data
on the role of the gender factor as a predisposing component
of IA. Weak sexual constitution is a significant predisposing
factor for IGA (Me=4; Q;—Q3=4-5). In the OGA group,
“somewhat weak” sexual constitution was detected more
often (Me=5; Q;-Qs=5-6). Differences in the subgroups were
statistically significant (p=0.0001).

C. Personality-related component
of predisposition to IA

The comprehensive review of predisposing factors
for IA development also included personality-related and
psychological characteristics, which were evaluated using
a combination of methods such as clinical (medical history
collection and analysis) and psychometric ones (psychometric
scales and questionnaires).

We identified several individual social and communicative
characteristics that were typical of patients in the main group
and that differed in the subgroups (IGA and 0GA).

Patients with IGA more often (p=0.005) than respondents
in the control group described their family relationships as
“tense” (“tension” and “extreme tension” were parameters
indicative of subjective assessment of intra-family
relationships characterized by conflicts between family
members, i.e. parents and children), with “emotional
rejection” identified as a parenting style (7 subjects, 15.6%).
The vast majority of patients with IGA were brought up with

361



ORIGINAL STUDY ARTICLES

Vol. 56 (4) 2024

Table 4. Genotype and allele frequencies for polymorphic variants of genes

Neurology Bulletin

Gene, genotype, Study groups
allele CG, abs. (%) Pure GA, abs (%) | ¥a(p) | Gambling GA, abs. (%) | Ya(p)

DAT VNTR 40 bp
10/10 17 (47.2) 22 (66.7) 5(27.8)
10/9 17 (47.2) 10(30.3) 2.66 (0.26) 11 (61.1) 1.19.(0.13)
9/9 2(5.6) 1(3.0) 2(M.1)
Allele 10 0N 0.81 — 0.58 —
Allele 9 0.29 0.19 — 0.42 —
X(p) — 1.72(0.19) — 1.17 (0.28) —
X4(p) — Genotypes: 7.3 (0.026)* Alleles: 5.45 (0.019)*
TH rsé356
cc 15(38.5) 8(21.0) 4(22.2)
cT 14 (35.9) 24(63.2) 5.75 (0.056)** 11(61.1) 3.19(0.2)
T 10 (25.6) 6 (15.8) 3(16.7)
Allele C 0.56 0.53 — 0.53 —
Allele T 0.44 0.47 — 0.47 —
X(p) — 0.09 (0.76) — 0.03 (0.87) —
X%(p) — Genotypes: 0.02 (0.99) Alleles: 0 (0.99)
DRD2 rs6277
GG 13(32.5) 9(23.7) 7 (36.8)
GA 19 (47.5) 19 (50.0) 0.894(0.63) 12 (63.2) 4.47 (0.11)
AA 8(20.0) 10 (26.3) 0(0.0)
Allele G 0.56 0.49 — 0.68 —
Allele A 0.44 0.51 — 0.32 —
Xa(p) — 0.62 (0.43) — 1.12(0.29) —
X%(p) — Genotypes: 6.18 (0.045)* Alleles: 3.23 (0.07)**
GABRAG6 rs3219151
T 10 (26.3) 13 (34.2) 11 (57.9)
c 20 (52.6) 18 (47.4) 0.56 (0.75) 6 (31.6) 5.46 (0.065)**
cc 8(21.1) 7 (18.4) 2(10.5)
Allele T 0.53 0.58 — 0.74 —
Allele C 0.47 0.42 — 0.26 —
X(p) — 0.24(0.62) — 3.83(0.0503)** —
X%(p) — Genotypes: 2.94 (0.23) Alleles: 2.08 (0.15)
OPRK1 rs6473797
T 20 (51.3) 17 (43.6) 14 (70.0)
c 15 (38.5) 19 (48.7) 0.86 (0.65) 6 (30.0) 3.12(0.21)
cc 4(10.2) 3(7) 0(0.0)
Allele T 0N 0.68 — 0.85 —
Allele C 0.29 0.32 — 0.15 —
X(p) — 0.03(0.86) — 2.26 (0.13) —
X%(p) — Genotypes: 4.39 (0.11) Alleles: 3.14 (0.077)**

Note. Pure GA — gaming type of GA; Gambling GA — gambling type of GA; CG — control group; * Differences in indicators are significant (p <0.05),
method: Hardy-Weinberg equilibrium test; ** p values tend to be significant, method: Hardy—Weinberg equilibrium test; x%, genotype frequencies
compared with the CG; %, allele frequencies compared with the CG; %, comparison of Pure GA and Gambling GA groups.
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underprotective parenting (15 subjects, 33.3%) or indulging
overprotective parenting (14 subjects, 31.1%). During their
school years, 17.9% of patients in the IGA group were bullied.

Personality characteristics were represented by
introversion (33 subjects, 84.6%); the predominant type
of character accentuation was schizoid (11 subjects, 28.2%)
and psychasthenic (8 subjects, 20.5%).

According to the CIAS scores, the most common
psychological characteristics in patients with IGA were
negative emotionality, fear of negative evaluation, risk
of developing psychotic states (PQ scale), subclinical
depression, and dissociation.

Most patients with 0GA described their family relationships
as normal (24 subjects, 80.0%). In the families of patients with
0GA, the predominant parenting style was underprotection
(10 subjects, 34.5%) and indulgent overprotection (10
subjects, 34.5%), with no emotional rejection as a parenting
style in any patient.

Personality characteristics were represented by extraversion
(24 subjects, 80.0%); the predominant type of character
accentuation was hyperthymic (10 subjects, 33.3%), unstable
(6 subjects, 20.0%), and conformist (6 subjects, 20.0%).

In patients with OGA, the most common psychological
characteristics included greater severity of tolerance
symptoms, more pronounced and intense intrapersonal and
health problems, more pronounced key symptoms of IA (CIAS
scores), suppression of expression, impulse control disorder,
and physical aggression.

Summarizing results the psychological and psychometric
tests, we should highlight several individual characteristics
of patients with |A that distinguish them from the respondents
of the control group. The results are demonstrated
in comparative Table 5.

Our data on predisposition components to IA (i.e.
morphological, gender-related, personality-related, and
psychological components) allows us to conclude that IA has
common patterns and features with other types of chemical
and non-chemical addiction.

Vol. 56 (4) 2024
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The differences are shown in Fig. 1.

The analysis of the parameters allows us to identify
a number of genetic, personality-related, and psychological
characteristics of patients with IA, as well as differences
between the IGA and OGA subgroups.

It seems reasonable to integrate our data in line with
the concept of Aleksandrovsky [10] on the mental adaptation
barrier: biological (morphofunctional) predisposition
to IA development, which is determined by the significance
of the gender-related and genetic components, together
with the personality-related and psychological component
is a significant factor for changes in the functioning
of the mental adaptation barrier.

The genetic component is central in the development
of the biological basis for the mental adaptation barrier. Key
parameters of homeostatic mechanisms in humans complete
their development in the first period of postnatal ontogenesis.
After that, in the absence of painful interventions, they do not
tend to undergo dramatic changes, although quite pronounced
shifts may occur in the functional activity of various biological
mechanisms during critical age periods (such as puberty
or sexual involution).

Agreeing with the author’s position that the biological basis
of the adaptation barrier merely creates natural opportunities
for its functional activity, we believe that this barrier cannot
be formed and exist without its second basis (i.e. social one);
we should highlight the influence of the second component
on the development of both forms of IA (IGA and OGA).

The social factor includes social interaction aspects —
for patients with IA it is associated with problems
in social interaction or interpersonal relationships — and
individual personality traits. For patients with IGA, this
includes subjective “tension” of intra-family relationships;
introversion; prevalence of underprotection and indulgent
overprotection as parenting styles, with emotional rejection
in some respondents; bullying by peers during school
years; schizoid, psychasthenic, asthenoneurotic, and
sensitive types of character accentuation; “openness” as

Table 5. Personality and psychological components of predisposition to gaming addiction

Study subpopulations

Indicators

Gambling GA (n=30)

Pure GA (n=39)

Signs of alexithymia; increased impulsivity, impulse control issues; psychopathological symptoms and psychosis

Common for GA
Group (n=69)

relationship issues
Personality Extroversion
Upbringing Hypoprotection, indulgent hyperprotection
Accentuation Hyperthymic, unstable, conformist

Strategies Expressive suppression

Additional 1 Physical aggression

risk; increased hostility, physical aggression and anger; detectable negative affectivity; personality traits, including
experience seeking and transcendentality; fear of negative evaluation; social interaction and interpersonal

Introversion

Hypoprotection, indulgent hyperprotection, emotional rejection
Schizoid, psychasthenic, asthenoneurotic, sensitive
Dismissive behaviour, positive revaluation

Subclinical anxiety, dissociation, fear of negative evaluation,
experience seeking, self-directedness

Note. GA — gaming addiction; Pure GA — gaming type of GA; Gambling GA — gambling type of GA; T — increased score.
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Common for GA

Negative emotional
evaluation
Fear of negative evaluation
Impulsivity
Alexithymia and aggression

e Tw

féémbling GA

Upbringing

Hypoprotection, indulgent hyperprotection
Extroversion

Accentuation
Hyperthymic, unstable, conformist

Strategies
“Expressive suppression”,
1 Physical aggression

Dopamine neurone
mediation profile

+

R

Different gene genotype frequencies
(DRD2) (rs6277) rs6277 (C957T, DRD2 957)

Upbringing

Hypoprotection, indulgent hyperprotection, emotional rejection
Introversion

Accentuation
Schizoid, psychasthenic, asthenoneurotic, sensitive

Strategies
Dismissive behaviour and positive revaluation,
“experience seeking”, “self-directedness”,
fear of negative evaluation,
subclinical depression, dissociation

Fig. 1. Pure GA and Gambling GA predisposition factors: GA — gaming addiction; Pure GA — gaming type of GA; Gambling GA —

gambling type of GA.

BIOLOGY COMPONENT -

Genetic traits

Hypoprotection /
indulgent hyperprotection /
emotional rejection

SEX (MALE)

« Extroversion
« Accentuation (hyperthymic,
unstable, conformist)

« Expressive suppression strategies
« * Physical aggression

| Gambling GA

PSYCHOLOGICAL ADAPTATION BARRIER

\

Hypoprotection /
indulgent hyperprotection

« Introversion

« Accentuation (schizoid, psychasthenic,
asthenoneurotic, sensitive)

« Dismissive behaviour and positive
revaluation strategies

« Experience seeking, self-directedness

« Fear of negative evaluation

« Subclinical depression

« Dissociation

y \\

Fig. 2. Gambling addiction (GA) predisposition components: Pure GA — gaming type of GA; Gambling GA — gambling type of GA;

PTs — personality traits.

one of the personality characteristics, “self-directedness”
as a characterological trait; fear of negative evaluation;
prevalence of distancing strategies and positive reappraisal;
subclinical depression; dissociation. For patients with 0GA
this includes extraversion; predominance of hyperthymic,

00I: https://daiorg/10.17816/nb629858

unstable, and conformist types of character accentuation;
more frequent use of the “suppression of expression”
strategy; higher rates of physical aggression.

Long-term and especially sharp increases in functional
activity of the mental adaptation barrier can lead to distress.
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This is manifested by pre-neurotic conditions, which are
characterized by minor disturbances such as increased
sensitivity to common irritants, anxiety, restlessness,
inhibition or fussiness in behavior, insomnia, and other
symptoms. They do not change the purposefulness
of behavior and the adequacy of affect and are rather
temporary and local.

If the pressure on the mental adaptation barrier
continues to increase and its reserve capacity is exhausted,
a “breakthrough” of the barrier occurs, disrupting its
integrity. Functional activity continues to be determined by
previous parameters but the disrupted integrity reduces
the capabilities of mental adaptation. This mechanism allows
us to understand the role of identified non-fatal predisposition
factors, which can lead to the mental adaptation barrier
overstrain and, as a result, its breakdown. Timely
identification of the factors allows determining IA risk groups
and preventing the influence of maladjustment on the mental
adaptation barrier. The resulting barrier maladjustment
is a stage in the Al development. The predisposition
components that lead to the “breakdown” of the mental
adaptation barrier are clearly demonstrated in Fig. 2.

Further mathematical analysis of the parameters that
demonstrated statistical differences between the IGA and
0GA subgroups allowed us to select risk factors such as
temperament parameters (introversion/extraversion), the age
of onset of binge gambling and the total score of the altered
reactivity syndrome (model 1, which demonstrated overall
high statistical significance: chi-squared test 60.9;
p <0.000001) or the total score of the Brown-—Griffiths
scale (model 2, which demonstrated overall high statistical
significance: chi-squared test 54.2; p <0.000001). Based
on the mathematical analysis, two models of differentiated
classification of patients with IA into IGA and 0GA subgroups
were developed and tested.

CONCLUSION

1. Morphofunctional predisposition to A includes genetic
aspects related primarily to dopamine neurotransmission.
Differences between IGA and OGA include polymorphism when
comparing gene alleles and genotypes SLC6A3 (DATT), VNTR
(DAT40). For IGA, differences were found in the frequencies
of the dopamine receptor D2 gene genotypes (ORD2) (rs6277),
i.e. rs6277 (C957T, DRD2 957) polymorphism.

2. Personality-related and psychological predisposition
is characterized by the following:

Vol. 56 (4) 2024

DOl https://doi.org/1017816/nb629858

Neurology Bulletin

a: Personality-related predisposition to IA is a combination
of such factors as relationships in the family (“tense” according
to the subjective assessment of respondents), parenting style
(predominance of underprotection, indulgent overprotection,
with emotional rejection in some respondents; indulgent
overprotection and underprotection in patients with 0GA),
history of bullying, problems with intrasocial interaction;

b: Psychological predisposition is represented by negative
emotionality, fear of negative evaluation, alexithymia (possible
or obvious), impulsivity;

c: Differences in subgroups were demonstrated
intemperament features (extraversion for 0GA and introversion
for IGA). Patients with IGA had schizoid and psychasthenic
types of character accentuation, preferred distancing
(M+SD=53+15) and positive reappraisal (M+SD=48+10) as
coping strategies, and demonstrated subclinical depression
and dissociation (Me=54). Patients with OGA had hyperthymic,
unstable, and conformist types, greater severity of tolerance
symptoms, intrapersonal problems and health problems;
physical aggression (Me=22);

3. Gender-related predisposition to IA, namely, male
gender and “somewhat weak” sexual constitution in patients
with IGA (Me=4), “moderate” sexual constitution in patients
with OGA (Me=5);

4. Highly sensitive and specific mathematical models
were developed, allowing screening with a wide coverage
of respondents and differentiating patients diagnosed with 1A
into two the OGA and IGA subgroups.
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