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Review of Cognitive Behavioral Therapy as an Intervention Program for Internet Addicts: A
Theoretical Framework and Implications with Physiological Perspectives

Nahyun Kim', Seung Hee Hong?
'College of Nursing - Research Institute of Nursing Science, Keimyung University, Daegu; “Department of Nursing, Yeungjin College, Daegu, Korea

Purpose: This study was conducted to review physiological mechanisms of internet addiction and to construct a theoretical frame-
work for cognitive behavioral therapy for internet addicts. Methods: We searched for relevant literature in the PubMed and RISS da-
tabases using the terms “internet addiction’, “internet game addiction’, “internet abuser’, and “online game”. Only English, full-text arti-
cles published from 2000 to 2015 were included in this review of physiological indicators of internet addiction. Finally, 12 articles
were selected for review. Results: The theoretical framework developed based on the review proposes that excessive internet use it-
self may induce physiological stress responses with an increase of stress-related hormones and neurotransmitters. Prolonged abnor-
mal responses of these physiological features produce negative structural and functional changes in the prefrontal cortex, which is
mainly involved in cognitive and executive functions. These changes may result in decreased cognitive function. As a stressor, exces-
sive internet use leads to transforming voluntary use into involuntary, habitual use and thus promotes the development of internet
addiction. Conclusion: The proposed theoretical framework encompasses cognitive processes that may contribute to the effects of
internet use-induced physiological stress on internet addiction. We believe that this framework has important implications for devel-
oping cognitive behavioral strategies for internet addicts.
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Table 1. Physiological Indicators Using in Internet Use Related Studies
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Study Participants Physiological Indicator Results
Hebert et al. N=>52 men . Salivary cortisol . Salivary cortisol 1 15 minutes after playing video-game with music
(2005) Age: 19-30 (vs. without music)
Ivarsson et al. N=19 boys .Heart rate .VLF &TP 1 during violent game playing
(2009°) Age: 12-15 .Heart rate variability: TRVLF, . VLF, LF, HF & TP 1 during the night after violent game playing
LF, HF, LF/HF ratio
Ivarsson et al. N=21boys . Salivary cortisol . Salivary cortisol| after gaming, but not significantly
(2009°) Age: 12-15 . No significant differences among violent game, non-violent game and
no game groups after gaming
Luetal. N =52 university students . Autonomic activity .BVP & RESPR tin high-risk internet abusers (vs. low-risk)
(2010) (male=42, female=10) : BVP, PTEMP, RESPR, SC .PTEMP & SC | in high-risk internet abusers (vs. low-risk)
Age: 18-24
Son &Kim N =242 high school students . Heart rate variability . LF &LF/HF ratio 1
(2012) (male =120, female =122) . Positive correlation between internet usage time and sympathetic
Age: 17-18 activity
Kim &Kim N =140 male high school students . Serum adrenocorticotropic . Serum adrenocorticotropic hormone & cortisol 1 in internet game
(2013) Age: 17-18 hormone addicts (vs. non-addicts)
. Serum cortisol . Internet game addiction score positively correlated with mean heart rate
. Heart rate variability and LF/HF ratio
Kim N =230 male high school students . Serum dopamine .Serum epinephrine & norepinephrine | in internet game addicts
(2013) Age: 17-18 . Serum epinephrine (vs. non-addicts)
.Serum norepinephrine
Zhang etal. N =35 adolescents .Serum dopamine .Serum norepinephrine | in internet addicts (vs. non-addicts)
(2013) (male=31, female=4) . Serum norepinephrine
Age: 15-20 . Serum serotonin
Ivarsson et al. N =30 boys .Heart rate .Heart rate 1 during violent game playing
(2013) Age: 13-16 . Heart rate variability . LF &HF 1during violent game playing
. LF, HF, & VLF tduring sleep after violent game playing
Hong & Kim N= 138 university students . Heart rate variability . Positive correlation with higher internet addiction level
(2014) (male =74, female =64) and LnTP, LnLF, and LF/HF ratio
Mean age: 22.1+3.0
Linetal. N =240 school-aged children . Heart rate variability: LF%, HF%, . HF% & LnHF |in internet addicts (vs. non-addicts)
(2014) (male=129, female=111) LnTP, LnLF, LnHF .LnTP | ininternet addicts (vs. non-addicts)
Meanage: 123+ 1.7 . LF% & LnLF Tin internet addicts (vs. non-addicts)
Coyne etal. N=374 adolescents . RAS for parasympathetic . Less RAS withdrawal to task stress related to greater pathologic video
(2015) (male=181, female =193) nervous system game use
Mean age: 153+ 1.1 . GSC for sympathetic nervous . More GSC activation to task stress related to greater pathologic video
system game use

TP=Total power; VLF = Very low frequency; LF = Low frequency; HF = High frequency; BVP =Blood volume pressure; PTEMP = Peripheral temperature;
RESPR=Respiratory response; SC= Skin conductance; LnTP = Total power logarithmically; LnLF = Low frequency logarithmically; LnHF = High frequency
logarithmically; RAS = Respiratory sinus arrhythmia; GSC= Galvanic skin conductance.
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Figure 1. Theoretical Framework of Cognitive Behavioral Therapy for Internet Addiction.

Excessive internet use may induce physiological stress responses with increasing of stress-related hormones and neurotransmitters. Prolonged abnormal
physiological responses produce structural and functional changes in the prefrontal cortex, and these changes may result in decreased cognitive function. These
cognitive dysfunction lead to transform voluntary internet use into involuntary, habitual internet use, and thus promote development of internet addiction.
Therefore, cognitive behavioral therapy could be a useful intervention to prevent and treat the adverse effects of internet use-induced physiological stress on
internet addiction. HPA =Hypothalamus-pituitary-adrenal; ACTH = Adrenocorticotropic hormone.
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