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§ Behavioral Addiction Review

§ Neurobiology of Addiction Review

§ DSM 5 Condition for Further Study: Internet Gaming Disorder

§ ICD 11 Gaming Disorder
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Social and Health Care Recognition of Addictive 
Disorders

1937: Alcoholics Anonymous founded

1951: Narcotics Anonymous founded 

1952: APA classifies Alcoholism and Drug Addiction under 
Sociopathic Personality Disorder in DSM I

1957: Gamblers Anonymous  founded                    

1964: WHO introduces the term dependence and dependence 
potential

1980: DSM III Adds Pathological Gambling as an   impulse 
disorder

2002: On-Line Gamers Anonymous founded

2013: DSM 5 adds an Addictive Disorder Category with 
Gambling Disorder as the first disorder included and I
nternet Gaming Disorder as a  Condition for Further Study
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Concept of Behavioral Addictions

§ Isaac Marks, a famous UK academic psychologist introduces 
term “non-chemical addiction” in 1990.

§ Based on observation that excessive involvement in those 
activities is associated with key addiction symptoms such as 
apparent tolerance and withdrawal, loss of control, craving, 
cognitive salience, or mood regulation.

§ Both the method and criteria for developing diagnosis of 
behavioral addiction remain controversial 

Billieux, Schimment, Khazaal, Maurage & Heeren, 2015
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• Computer and online gaming  
• Exercise 
• Gambling
• Internet use 
• Shopping
• Skin picking
• Sexual behaviors
• Video game playing, Pinball 
• Television Watching
• Work 

Westphal, 2007

2007 Candidates for Addiction-Like Behavioral 
Disorders 
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Behavioral Addiction Papers Published from 1990 to 
2014
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§ A Byproduct of the Emerging Field of Behavioral 
Addictions is the Ongoing Definition of the Core 
Neurophysiological Processes Common to Substance 
and Behavioral Addictions

Neurobiology Of Addiction
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§ Three clusters of symptoms:  loss of control, craving, 
neglect of other areas of life

§ Biological basis of symptom clusters: response 
inhibition/executive control, attentional bias/cue 
reactivity, reward processing

Romanczuk-Seiferth N, van den Brink W, Goudriaan AE, 
2014

Three Factor Neurobiological Model of Addiction



9

§ Blum proposed in 1996 that genetic variants in the 
dopamine receptor (D2) caused an under functioning 
dopamine reward system or reward deficiency.

§ Reward deficiency is a vulnerability for development 
of both substance (alcohol, drug, tobacco and food) 
disorders and impulsive behaviors (pathological 
gambling, Tourette’s syndrome and ADHD.

Blum K, Sheridan PJ, Wood RC, Braverman ER, Chen TJ, Cull 
JG, Comings DE, 1996)  

Genetic Studies: Reward Deficiency Model



10

Brain Reward Center Images
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DSM 5: Substance Related and Addictive Disorders

§ Gambling disorder is included in this category,  
“reflecting evidence that gambling behaviors activate 
the reward systems similar to those activated by drugs 
of abuse and produce some behavioral symptoms that 
appear comparable to those produced by substance 
use disorders”.

§ Other excessive behavioral patterns such as internet 
gaming, sex addiction, shopping addiction, exercise 
addiction not included because of insufficient peer 
reviewed evidence.

§ “individuals with lower levels of self control, which may 
reflect impairments in brain inhibitory mechanisms 
may be particularly predisposed to develop substance 
use disorders” (APA, 2013) 
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§ Persistent and recurrent use of the internet to engage in games 
leading to clinically significant impairment or distress as 
indicated by five or more of the following in a 12 month period

1. preoccupation with Internet games; 

2. withdrawal symptoms when Internet gaming is taken away;

3. tolerance—the need to spend increasing amounts of time 
engaged in Internet games; 

4. unsuccessful attempts to control the participation in Internet 
games; 

5. loss of interests in previous hobbies and entertainment as a 
result of, and with the exception of, Internet games; 

APA, 2013

DSM 5 Condition for Further Study: 
Internet Gaming Disorder
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DSM 5 Condition for Further Study: Internet Gaming 
Disorder (2)

6. continued excessive use of Internet games despite 
knowledge of psychosocial problems;

7. deception of family members, therapists, or others 
regarding the amount of Internet gaming; 

8. use of Internet games to escape or relieve a negative 
mood; and 

9. Jeopardizing or losing a significant relationship, job, 
or educational or career opportunity because of 
participation in Internet games

Note: gambling and sexual interest sites are not 
included.                                                       APA, 2013
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The Addition of Behavioral Addiction to DSM 5 Created Controversy

§ There are Multiple Proposals to Refine the Definition 
and Criteria for Behavioral Addiction
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Proposed Additional Criteria for Behavioral Addictions

• Two factors that are in our view mandatory to 
define a pathological condition, 

• functional impairment (i.e. significant deleterious 
impact on the daily life) and

• stability of the dysfunctional behavior.

Billieux, Schimment, Khazaal, Maurage & Heeren, 
2015
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ICD 11

§ A draft International Classification of Diseases, Version 11 was 
released on June 18th, 2018.

§ ICD 11 will be presented to the World Health Assembly for 
approval during May, 2019. 

§ ICD 11 is scheduled to take effect January 1, 2022. 

http://www.who.int/news-room/detail/17-06-2018-who-releases-
new-international-classification-of-diseases-(icd-11)
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ICD 11 Gaming Disorder Criteria 
§ Gaming Disorder is listed in the Disorders due to Addictive 

Behaviors section

§ Gaming Disorder is characterized by a  pattern of persistent or 
recurrent gaming behavior (‘digital gaming’ or ‘video-gaming’), 
which may be online (i.e., over the internet) or offline, 
manifested by: 

1) impaired control over gaming (e.g., onset, frequency, intensity, duration, 
termination, context); 

2) increasing priority given to gaming to the extent that gaming takes 
precedence over other life interests and daily activities; 
(preoccupation/craving) 

3) continuation or escalation of gaming despite the occurrence of negative 
consequences (neglect of other areas of life)        

WHO, 2018
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ICD 11 Gaming Disorder Criteria (2)

§ The behavior pattern is of sufficient severity to result 
in significant impairment in personal, family, social, 
educational, occupational or other important areas of 
functioning. 

§ The pattern of gaming behavior may be continuous or 
episodic and recurrent. 

§ The gaming behavior and other features are normally 
evident over a period of at least 12 months in order 
for a diagnosis to be assigned, although the required 
duration may be shortened if all diagnostic 
requirements are met and symptoms are severe.

WHO, 2018
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Tripartite System Model 

§ Governs behavior and decision-making, deficits have been 
shown to be associated with many addictive disorders. 

§ This tripartite system model includes the following three brain 
systems: 

§ (1) impulsive system, which often mediates fast, automatic, 
unconscious, and habitual behaviors; 

§ (2) reflective system, which mediates deliberating, planning, 
predicting future outcomes of selected behaviors, and exerting 
inhibitory control; and 

§ (3) the interoceptive awareness system, which generates a 
state of craving. 

Wei, Zhang, Turel, Bechara, He, 2017
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Tripartite System Model (2) 

§ Internet Gaming Disorder formation and maintenance 
can be associated with 

(1) a hyperactive "impulsive" system; 

(2) a hypoactive "reflective" system, as exacerbated 
by 

(3) an interoceptive awareness system that 
potentiates the activity of the impulsive system, 
and/or hijacks the goal-driven cognitive resources 
needed for the normal operation of the reflective 
system. 

Wei, Zhang, Turel, Bechara, He, 2017
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Neurobiological Evidence for Tripartite System 
Dysfunction Among Internet Gaming Disorder Patients

§ Loss of control mediated by response inhibition 
mechanisms: strong met analytic support 

§ Craving mediated by attentional bias  and cue 
reactivity mechanisms: support from multiple studies 
demonstrating cue reactivity similar to other addictive 
disorder cue reactivity, mostly positive results from 
attentional bias studies

§ Neglect of other areas of life mediated by abnormal 
reward processing: multiple studies show reward 
deficiency for internet gaming disorder; multiple 
studies show abnormal reward processing 
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Objectives

§ Social recognition and Twelve Step organizations lead 
professionals in identifying addictions often by 
decades.

§ Theoretical work on behavioral addiction started 
during the 1980’s primarily by UK psychologists with 
gambling as the most studied behavior.

§ DSM 5 includes Gambling Disorder as first addictive 
disorder and Internet Gaming Disorder as a Condition 
for Further Study.

§ DSM 5 uses substance based criteria for Internet 
Gaming Disorder. 
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Objectives (2)

§ DSM 5 behavioral addiction criteria generate 
controversy and criticism with multiple proposals for 
refinement and revision.

§ ICD 11 drafts Gaming Disorder with criteria that are 
based on addictive neurophysiology

§ Evidence strongly supports Internet Gaming Disorder 
with similar impaired response inhibition as substance 
use disorders and supports similar craving and cue 
reactivity and reward processing abnormalities as 
substance use disorders.



24

Mahalo


