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The Relationship Between Behavioral Brain Systems and Internet
Addiction: The Mediating Role of Social Anxiety
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Abstract

his study has been conducted to determine the mediating role of social anxiety in the relationship between behavioral brain

systems and Internet addiction. For this purpose, in descriptive research, 346 students (129 males and 217 females) were

selected by convenience sampling of students of the non-profit Shahid Ashrafi University of Isfahan. The participants were
requested to fill out Gary-Wilson (1989) Personality Questionnaire, Social Anxiety Inventory (Connor et al., 2000), and Internet Addic-
tion Test (Young, 1998). Data were analyzed using path analysis. The findings showed that the direct and indirect effect of behavioral
activation system on internet addiction is negative and the direct and indirect effect of behavioral inhibition and fight-flight systems
on internet addiction is positive. Likewise, the direct effect of behavioral activation system on social anxiety is negative and the direct
effect of behavioral inhibition and fight-flight systems on social anxiety is positive. Also, the direct effect of social anxiety on internet
addiction is also positive. In addition, the amount of explained variance (R2) is 0.48, which means that behavioral brain systems and
social anxiety have the ability to explain 48% of the variance of Internet addiction. Therefore, in order to prevent Internet addiction,
in addition to paying attention to behavioral brain systems, it is necessary to provide the necessary grounds to reduce social anxiety.
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- www.internetworldstats.com

- Bringuier, J. C.

- pornography

- Attention-Deficit Hyperactivity Disorder (ADHD)
- sleep disorder

- depressive disorder

- hypomania

- dysthymia

O ~NO O WN PR

9 - impulse control disorder

10 - substance abuse

11 - Obsessive Compulsive Disorder (OCD)
12 - panic

13 - Generalized Anxiety Disorder JGAD(
14 - social anxiety disorder

15 - behavioral brain system
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1 - Reinforcement Sensitivity Theory (RST)
2 - Behavior Activating System (BAS)

3 - Behavior Inhibition System (BIS)

4 - Fight/Flight System (FFS)

5 - Diagnostic and Statistical Manual of Mental Disorders-fifth
edition (DSM-5)
6 - social anxiety disorder
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- Gray-Wilson Personality Questionnaire (GWPQ)
- approach

- active avoidance

- avoid actionable

- fight/ flight

g~ wN -

6 - Social Phobia Inventory (SPIN)
7 - fear

8 - avoid

9 - physiological discomfort

10 - Internet Addiction Test (1AT)
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1 - Goodness of Fit Index
2 - Incremental Fit Index

3 - Root-Mean Square Error of Approximation
4 - Non-Normed Fit Index

AF

2202 lled /€L @nss| /6L |OA -SisIbojoydAsd uejuel] :A6ojoyohsd |eruawdojaraq



2o\ ),ulJ | yw o)LAJ.i) | PR Jw | (_T’l)Jl Uhumob) :bJ99‘3(_7"“‘U"‘BOl9) dolilad

AD

GBS @po s ()82 @lgu

osdiane g gile cloal yladl 1y g8 L Jlub
Aptadl ) j2)S9Ka 5 )8) objlo laplls
o) s 35l s il it el

el Cio 3 il el o elazs]

AT gz o gl (claye ol

o yguody 0 yiia) el oy (68 L Jled pllas uii uano
#2595 9 6)dy o slapllss v e Sl die
Pl oo H jo-boiyro ol e Syl alel o

Vs

Cod oo mhw Gl Jade dylailiel glad o lailiel ol L pamno
of++0 YAy /¥ SRIALE i) 4y abael (k8 o Jld) (o)l (gixe slaplas
ofe e FIYY o[-y AR oyl & olael(6,kdy (6)03L) o)k, gime slaplas
ofes¥ Y/as o[+d <IYA Syl 4 olzel=(3 )55 Kin) (5,8, (g0 slapllss
ofee¥ ¥/5) -8 S el Ol (65l (il ld) 6,k (sie sbaplls
ofeey % JJ-f Y elea) Cllasl ~()l8) 6lib) )k, s3ie slaplls
ofoe¥ ¥/aA o[+ /Y0 weloin! Cllash(5 5 9Kin) (58 (g3%0 slapllas
ooy % ¥ A oyl 4okl = elasl Ollas)

Jho gl calpd plos ¥ Jodo an angi Ly

Y

(sl ozl

*p(o{-‘

LW | PLPCO
ks,

S5k i
(3 )'-75)

YL S oA

VY A*

ORRg% 2l JAe ¥ IS5

JS >3 g =N el an slzel 1 (g)Lid) L Jub
el y 53,59 Sin pL a3l .l =</
el IFY S Sl oV e gl 4 slel
.(P>'/’ ’\c) Ca )bl_l.us 5—’/WLS_CL<>&L}| ub.L:..o‘ g
coeloisl Oy bl 5y SoSin AL udit o ]

Gy oV USS 3 piaghy (led S
Y sl 0 i e melis (6l pens 35k
Y US—s oY Jods s sl ylon ol 0a s 43|
= S8y syl pls st e Sl el e e
oyl 53] g (P> N) oY i) 4y sl
Py VY syl g slgsl 1 (g)ld) ol s
= sty sl Jled plls pudi e 31l <[5V S
plLa o pue 31 P>/ ++0) =+ /VY 5 i) sl



eliol Ohhdl glabwlg g eyl 4 sbicl b (6)U8) (gj20 (sloplas dhl,

sz 9 VoY) oSl 5 imgs L gl o0
Lol ol (s 3 )0 (Hlyeon (VIA) s 9
s (eloisl Uy Lol 4 S (ol 8 iS5 n
dp |y Sadl L oy (sloa] clacusdge
il —eloi] glacadye 4o A0S o
Chladl Ly oy Lol Lacusdse ool Ly 4 S o
Lol (s oy 8 oyl 4 S o s
4o fsien 48 M sy (el ]y el eloced
gl g i)l oy ol 2 oS (el o dla g
9 35le yod ) 3959 i odaliie Ay 4 ), K00
Py aslasl ,Seely o, S e o ol sleS
eclois] cncumdgn G5y ol 4 g8 oyl
o= J =Syl 9 0855 )8 aagi )90 Jloi]
S iy (1) olwsl 358 9 305 029 (S0
oSl 4 (gilome M olei oy inor WS 0
porfinns sl U 9 Cydgioms (19l gy 5 2939
n ! § 48 Smd oo il oy 3 4y e
a3l bl 35 clalisy 5 sk
5 Lol 3)5-0 3 48 (38 (gl (3lome bame
350 e a s (YL Oyl s i3, 505
(V¥ STl o Sl 4y
S8y e sloopllas muiie s (o)
Joline e Al b —elozsl oy sl L
(355 9 3l8) i) s)ld) (sje slmpllis
Sl L (l8) (gilw Jled) hlime (iie dlaiy
L iemgis ol 5l odmel s dn e g —clazs]
gl Casi g (50> 45 (plde imgd moli
chtadl g 5l 5o slmpllas diej 3 (V+V)
s g (5yda> Dy Slgren wilodls ploul _elaisl
sla plls e p3la S a0y i (YY) [l
g Csto Cpgody 5 )5 Sz 9 )8, b3l
i O oy (58 (il Jlsb pLLS oo
o] e sl Joline o —elazsl Oy s
) I3 AL ol S e AL
I el gl byl a i ilidl e sly
=iy sl doead 3 9 99 o0 (Hae (Lo e

do (P>o/ %) il hline 5 +/FY 5 0] slel
Uy eloinl Ol dasl g )lidy (o320 Lo pllasa S
(2059 5 )Ly o )bil) (o)) (5530 slaplles
S gl L Glemghy o slaaidl g (5]
g (V0 +9) 503 9 00 9 (V4 17) 00503 9 (o
(Vo) ) p—593 5 (ua> oy ol 4.l
a oLzl Ly (e bLS) (6)l8) (gjlo Jlabd plLas
el U et bl ()L (o o5 pllas g e ]
AR 9 = iReR 2 e WA Co il 4
Sl s g )i slapllas o 5yl faliae (Y4 +)
aS Szl g ni B (o, 5YL clroyed (o)l3,
O il (YL Cowlus 4uid 5 bl 4o cud
Jlidds g i3)S o oalai ol syl 3l Son 0], 3l
(bl el 05 g Ly aS udg  ola g, 5l eslai il
Al adb Jlosa ]y (syeS ydad 3 e
5 68y e slopllss o bLS )| (3
sy Sl L) e oo sl o]
sl bl 3 gl gjlome (sLid il o blize
85 alold goynjg) (Sl silome (sludd 09290
L5 29 00 o (ly (sLid lmay 5 5l L]
Y W W ROV P PN S ST [ 30+ ) S S W29
Cdled yials Comuw pal ) g dmny cowd Jl =8l
Oz e Ll (6L, Sl Jlub pl_Lis
Ve A0 9 () 48 e Sl (85 bl
lime co ddayly b liis e pio) a slzel Ly

A%

2202 lled /€L @nss| /6L |OA -SisIbojoydAsd uejuel] :A6ojoyohsd |eruawdojaraq



2o\ ),ulJ | yw o)LAJ.i) | PR Jw | (_T’l)Jl Uhumob) :bJ99‘3(_7"“‘U":’Ol9) dolilad

AY

GBS @po s ()82 @lgu

ooy )3l (I3 13 (6) 390 il (eloi] Oy L)
ool b a b ol slalisy o 6,8
Shlasl Uy )Ly g)bls pllas obj e led (5,5 4 s
085 8 5 4SS i dag L e el ea YL
28 ety L o e s il BAS 5,8y asnle
Gl )dy bl pllas 3 05 cuwlus L ol 4l
D95 ylasl g alig) (o sl jleBge ol
S pliohlhsl L dblie oy ol ) co )l
Mo hpoiy ol (slwadl | g9 ooy WSS
Slnpllss oy il > (closal Uy sl b8 aois
D) glalawly i s ool d slel 5 (g8 (g5%0
oty oyl s pas ooly 8l el ay slel s
el ol i3 L oy 6y ol
Vo VP50 9 () 2l o i

odd Jloel dlacudgizs g Lsg,S bayly i | sa
o33l (el a mala ] i jd dged 3 Laba
S ymrges gy 3l Sl it LadiBly ool LB
o= mml e ol b e oolaiwl 8olas
bl e85 L5 |y blusl ol aol ingl
Jales 5 SLeMbl (g glaon g sl B0
5o elngd jlogllas gl S 4l (gl 3,4
S PR R SN N RGN P S Ve

() e sloapllas dlal 295 o Sloiiy
eds L 3 ol szel Uy (—elozs) Uy Lol
535 )y il 3)90 5 (1B p ) 5Ll
Codpor e (Sl Shg dile (6503 sl e
635 a s ell oy oxiglS lawgi 4 S ite g
s Sl ly yiiie oo d s wl ol byl
Comprudg Al S oo (gLt § WD (o) 2
o 295 (bl j5 (SOl g (elosnl — g3laid]
38 (o Sl (S slapiagg plodl (i
D90 dpogi Lo oy

4 simje pheaids Jl o ySdag (b
S e S5 A S5 |y il gy Aiges

bzl Cpdsa Jl (die (gl ol (iliél g yLas
pllas cdlsd (IS jobody 09 g0 Sl ydasl sl
dleb g 01 Uy bl ol o )55) (5 o3l
Sl pldas e Jled S o chBgioly 0,8 s
oS oe g9 a ]y 3,8 ¢ a5l sl L ()53,
IS (o b 39S 0 L s (bd e
Al ol e ladely Jlois] asgio 5,8 4SOl 900
Ll ol 81 L LsMe asle  —lacasBae 5,3l oyl
Pl Ly ol Jolio 3 (el dl 5 o5 Mo Ly
o=l g W o opdade (3503 jo—d > (el
(o Cagludd L )lis) 5)0 0 3 o, K> a S Jleisl
P ol psiped g oo Ol ladl Loy s
A0 sl 3y 8 (eloznl la g, Sl xug Giso 4
S350 SLapllss puino el oo (wyp gl
Jolina o dbay (yamo 5yl szl o ()L,
(=555 9 618y (6 )b3l) (L8 (g slplles
Gk j (il el L jlw b pllas dke Ao
la gzl L asil oy g —elezsl oy Lo
Chlasls)b; gjse slopllal aisej 3 4 polie
Hlgren ol 01 plogl iyl slsl 5 slor
slagingh d GlaS oo Lapingg ol adex o)l
gl (VOA) (503 9 (e (V4V2) LSS 5
25 o) (VOA) jeag g 9 ¥+ V) WS90
S e Jy e Lol ) e
o blizen claldlow  (5)8) (550 slapllas
1348 S o gty |y ool 55250 pLLS 4
Sie glapllss (ol i (6)L8) ol Ly Joles
Ao SS9, (slacglds ull o),
Lo isly sl an Lagl J o, e by
el g0 Cladl g oy ylas ogliste (Sloxs
3y e slonpllas aS ol (Lt Giagh o
NS (elosal Syl 5k 5l (ol slgeel
Sloimg ol (5)8) (jne slapllss (ol o
Gob 3l ailes o g Ay oyl a sl o o

1- Cloninger, C. R.



eliol Ohhdl glabwlg g eyl 4 sbicl b (6)U8) (gj20 (sloplas dhl,

Darvize, Z., Ranjbar, Z., & Naraghizadeh, A. (2011).
Comparison of the amount and type of internet use in
relation to mental health and academic performance of
students in Tehran. Journal of Psychological Studies,
7(2), 11-36. [In Persian].

Davidson, J. R. T., Miner, C. M., De Veaugh-Geiss, J., Tu-
pler, L. A., Colket, J. T., & Potts, N. L. S. (1997).

The Brief Social Phobia Scale: A psychometric evaluation.
Psychological Medicine, 27, 161-166.

Davison, G. C., Neale, J. M., & Kring, A. M. (2004).
Abnormal psychology (9th Ed.). New York: John
Wiley and Sons.

Floros, G., Siomos, K., Stogiannidou, A., Giouzepas, ., &
Garyfallos, G. (2014). Comorbidity of psychiatric dis-
orders with Internet addiction in a clinical sample: The
effect of personality, defense style and psychopatholo-
gy. Addictive Behaviors, 39, 1839-1845.

Gray, J. A. (1987). Perspectives on anxiety and impulsivi-
ty: A commentary. Journal of Research in Personality,
21, 493- 509.

Gray, J. A. (1990). Brain systems that mediate both emo-
tion and cognition. Special issue: Development of re-
lationships between emotion and cognition. Cognition
and Emotion, 4, 269-288.

Gray, J. A. (1991). Neural systems, emotion and personal-
ity. In J. Madden, 1V (Ed.), Neurabiology of learning,
emotion, and affect (pp. 273-306). New York: Raven
Press.

Gray, J. A. (1994). Framework for a taxonomy of psychi-
atric disorders. In S. H. M. V. Goozen, N. E. V. Poll &
J. Sergeant (Eds.), Emotions: Essays on emotion theory
(pp. 29-59). New Jersey: Erlbaum.

Gray, J. A., & McNaughton, N. (2000). The neuropsychol-
ogy of anxiety: An enquiry into the functions of the sep-
to-hippocampal system. (2nd ed.). New York: Oxford
University Press

Handono,S., Laeheem, K., & Sittichai, R. (2019). Factors
related with cyberbullying among the youth of Jakarta,
Indonesia. Children and Youth Services Review, Elsevi-
er, 99(C), 235-239.

Heidari, P., & Nemat Tavousi, M. (2020). Brain-behavio-
ral systems and loneliness: The mediating role of social
anxiety. Journal of Developmental Psychological: Ira-

&lo
Abdi, R. (2004). Interpretation bias in people with social
anxiety disorder. Master’s thesis in clinical psychology,
Institute of Psychology, Medical University Tehran. [In

Persian].

Alavi, S., Maracy, M., Jannatifard, F., Eslami, M., &
Haghighi, M.(2010). Psychometric properties of Young
internet addiction test. Journal of Behavioral Sciences,
4(3),183-189. [In Persian].

American Psychiatric Association. (2013). Diagnostic
and Statistical Manual of Mental Disorders (DSM-5).
Translated by Yahya Seyed Mohammadi. Tehran: Ra-
van Publishing House. [In Persian].

Asghari, P., Mashhadi, A., & Sepehri Shamloo, Z. (2014).
Effect of group cognitive behavioral therapy based on
Hofmann model on anxiety symptoms and brain be-
havioral systems in adults suffering from social anxiety
disorder. Journal of Fundamentals of Mental Health,
17(1), 38-45. [In Persian].

Ashrafi, A. (2006). Evaluation of the psychometric prop-
erties of Gray-Wilson Personality Questionnaire. Mas-
ter’s thesis, Tarbiat Modares University. [In Persian].

Azad Fallah, P, Dadsetan, P., Ajeei, J. and Moazeni, M.
(1999). Stress, activity of brain-behavioral systems and
secretory immunoglobulin changes. Psychology, 3(1),
3-18. [In Persian].

Burnay, J., Billieux, J., Blairy, S., & Laroi, F. (2015). Which
psychological factors influence internet addiction? Evi-
dence through an integrative model. Computers in Hu-
man Behavior, 43, 28-34.

Buyukbayraktar, C G. (2020). Predictive relationships be-
tween social anxiety, internet addiction and alexithymia
adolescents. Journal of Education and Learning, 9(2),
222-231.

Chen, L., & Nath, R. (2016). Understanding the underlying
factors of Internet addiction across cultures: A compar-
ison study. Electronic Commerce Research and Appli-
cations, 17, 38-48.

Connor, K. M., Davidson, J. R. T., Churchil, L. E., Sher-
wood, A., Foa, E., & Weisler, R. H. (2000). Psychomet-
ric properties of the Social Phobia Inventory (SPIN):
New self-rating scale. British Journal of Psychiatry,
176(4), 379-386.

AA

2202 lled /€L @nss| /6L |OA -SisIbojoydAsd uejuel] :A6ojoyohsd |eruawdojaraq



2o\ ),ulJ | yw o)LAJ.i) | PR Jw | (_T’l)Jl Uhumob) :bJ99‘3(_7"“‘U":’Ol9) dolilad

A

GBS @po s ()82 @lgu

doi.org/10.1016/j.chb.2015.09.007

Nakayama, H., & Higuchi, S. (2015). Internet addiction.
Nihon Rinsho. Japanese Journal of Clinical Medicine,
73(9), 1559-66.

Park, S. M., Park, Y. M., Lee, H. W,, Jung, H.Y., Lee, J.Y,,
& Choi, J. S. (2013). The effects of behavioral inhibi-
tion/approach system as predictors of Internet addiction
in adolescents. Personality and Individual Differences,
54(1), 7-11.

Samargandi, S. (2018). The relationship between brain-be-
havioral systems and internet addiction with the medi-
ating role of coping styles. Master’s thesis, Tabriz Uni-
versity, Faculty of Educational Sciences. [In Persian].

Trojak, B., Zullino, D., & Achab, S. (2017). Brain stimu-
lation to treat Internet addiction: A commentary. Addic-
tive Behaviors, 64,363-364.

Wilson, RD., Gray, GA., & Barrett, PT. (1990). A factor
analysis of Gray-Wilson personality questionnaire.
Personality and Individual Difference, 11(10), 1037-
44,

Xiang, H., Tian, X., Zhou, Y., Chen, J., Potenza, M., &
Zhang, Q. (2021). The relationship between behavioral
Inhibition and behavioral activation systems, impul-
siveness, and internet gaming disorder among students
of different ages. Front. Psychiatry. Retrieved 12 Janu-
ary 2021 from https:/imww.frontiersin.org/ articles

Yazdan Mehr, A. (2018). Prediction of Internet addiction
based on attachment styles and social anxiety in ado-
lescents, the role of mindful parenting as a moderating
variable. Master’s thesis, Shahid Beheshti University.
[In Persian].

Yen, J.Y., Ko, C.H., Yen, C.F, Chen, C.S., & Chen, C.C.
(2009). The association between harmful alcohol use
and Internet addiction among college students: com-
parison of personality. Psychiatry and Clinical Neuro-
sciences, 63(2), 218-224.

Young, K. S. (1998). Internet addiction: The emergence of
anew clinical disorder. Cyber Psychology & Behavior,
1(3), 237-244.

Young, K. S. (2007). Treatment Outcomes with Internet
Addicts. Cyber Psychology & Behavior, 10(5), 671-
679.

Yiicens, B., & Uzer, A. (2018). The relationship between

nian Psychologist, 17(65), 3-14. [In Persian].

Hoseini, A., Shahgholiyan, M., & Abdolahi, M. (2016).
The relationship between brain behavioral systems and
internet addiction with mediating role of loneliness and
cognitive emotion regulation strategies. Social Cogni-
tion, 5(2), 26-51. [In Persian].

Hostovecky, M., & Prokop, P. (2018). The relationship be-
tween internet addiction and personality traits in Slovak
secondary school’s students. Journal of Applied Mathe-
matics Statistics and Information, 14(1), 83-101.

Hsu, W. Y, Lin, S. S. J,, Chang, S. M., Tseng, Y. H., &
Chiu, N. Y. (2015). Examining the diagnostic criteria
for Internet addiction: Expert validation. Journal of the
Formosan Medical Association, 114, 504-508.

Kimbrel, N. A., Mitchell, J. T., & Nelson-Gray, R. O.
(2010). An examination of the relationship between
behavioral approach system (BAS) sensitivity and so-
cial interaction anxiety. Journal of Anxiety Disorders,
24(3), 372— 378.

Lai, C. M., Mak, K. K., Watanabe, H., Jeong, J., Kim, D.,
Bahar, N., Ramos, M., Chen, S. H., & Cheng, C. (2015).
The mediating role of Internet addiction in depression,
social anxiety, and psychosocial well-being among ad-
olescents in six Asian countries: A structural equation
modelling approach. Public Health, 129(9), 1224-36.

Lee, B W.,, & Stapinski, L A. (2012). Seeking safety on
the internet: Relationship between social anxiety and
problematic internet use. Journal of Anxiety Disorder,
26(1), 197-205.

Li, W., O’Brien, J. E., Snyder, S. M., & Howard, M. O.
(2015). Characteristics of internet addiction patho-
logical internet use in U.S. university students: A
qualitative-method investigation. PLOS One, 10(2),
e0117372.

Moradi, M., Mohammadipour, M., & Soliamanian, A.
(2020). The causal model of social anxiety of university
students based on brain-behavioral systems with medi-
ating of cognitive emotion regulation strategies. Jour-
nal of Fundamentals of Mental Health, 22(5), 340-351.

Muller, K. W.,, Dreier, M., Beutel, M. E., Duven, E., Giralt,
S., & Weolfling, K. (2016). A hidden type of internet
addiction? Intense and addictive use of social network-
ing sites in adolescents. Computers in Human Behav-
ior, 55,172-177. Retrieved 10 March 2021 from https://



eliol Ohhdl glabwlg g eyl 4 sbicl b (6)U8) (gj20 (sloplas dhl,

Zhu, Y., Zhang, H., & Tian, M. (2015). Molecular and
Functional Imaging of Internet Addiction. BioMed Re-
search International, 2015, 378675. Retrieved 12 Janu-
ary 2021 from https://ww.hindawi.com/journals/bmri

internet addiction, social anxiety, impulsivity, self-es-
teem, and depression in a sample of Turkish under-
graduate medical students. Psychiatry Research, 267,
313-318.

0

2202 lled /€L @nss| /6L |OA -SisIbojoydAsd uejuel] :A6ojoyohsd |eruawdojaraq



	_Hlk127461228
	_Hlk127625583
	_Hlk119403533
	_Hlk63705825
	_Hlk125232538
	_Hlk125232613
	_Hlk125225813
	_Hlk127635360

