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The term addiction holds significance for patients, clinicians, researchers, policy makers and
many other groups of people. Thus, how the term addiction is used (and to whom it may
apply) has been debated. The term “addiction” originated in Roman times and initially was
not linked to substance use (Maddux & Desmond, 2000). However, over time, the term
addiction became increasingly linked to substance use such that around the time of DSM-I11-
R (American Psychiatric Association, 1987), the committee working on substance-related
disorders believed that addiction was defined by compulsive drug use (O’ Brien, Volkow, &
Li, 2006). Nonetheless, the term was largely omitted from the DSM-111-R (American
Psychiatric Association, 1994), in part given the charged nature of the term (perceived as
pejorative or stigmatizing) and associated complexities (O’ Brien et al., 2006). However, in
DSM-5 (American Psychiatric Association, 2013), the category of “ Substance-related and
Addictive Disorders’ replaces the “ Substance-related Disorders’ category found in DSM-
IV-TR (American Psychiatric Association, 2000). This difference represents an important
change in multiple ways, as described below.

The DSM-5 process involved multiple research workgroups that convened prior to the
operation of the committees. Two research workgroups, one focusing on substance-related/
addictive disorders and the other on obsessive-compulsive-spectrum disorders, considered
how pathological gambling might be considered from a classification perspective, with
manuscripts emanating from each workgroup (Petry, 2006; Potenza, Koran, & Pallanti,
2009; Potenza, 2006). An important aspect of the DSM process involved using extant data to
direct decisions on how best to define and classify conditions. Since the publication of
DSM-IV (American Psychiatric Association, 1994), a considerable amount of research had
been conducted into pathological gambling, substance-use disorders, and other potentially or
theoretically related conditions. On the basis of research demonstrating clinical,
phenomenological, genetic, neurobiological and other similarities between gambling and
substance-use disorders, a decision was made to group pathological gambling (now
gambling disorder) with substance-related disordersin DSM-5.

Although gambling disorder is presently the only condition in the subsection of “Non-
substance-related disorders’ in the category of “ Substance-related and Addictive Disorders’,
other conditions were considered. Notably, Internet gaming disorder has been included in
the DSM-5 as a condition requiring further study (Petry & O’Brien, 2013). Theinclusion of
specific diagnostic criteriafor this disorder should help advance clinical and research efforts
into its prevalence and impact, and thusits inclusion in DSM-5 represents a significant
advance. However, Internet gaming may represent just one facet of problematic use of the
Internet and the potential impact of other Internet-related behaviors (e.g., socia networking,
shopping, pornography viewing, gambling) warrants consideration (Y au, Crowley, Mayes,
& Potenza, 2012). Additionally, problematic use of non-Internet-based forms of technology
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(e.g., non-Internet video-gaming, television viewing) warrant consideration as being
potentially addictive (Sussman & Moran, 2013; Yau et a., 2012). Consistent with the idea
that problems with video-gaming might not exist solely within problems with Internet use,
studies have found differences relating to risky/problematic Internet use versus risky/
problematic video-gaming in samples of adolescents (Desai, Krishnan-Sarin, Cavallo, &
Potenza, 2010; Liu, Desai, Krishnan-Sarin, Cavallo, & Potenza, 2011) and adults (Y au,
Potenza, & White, 2013). However, the associations between negative measures of health
and functioning and these problematic uses of technology in these studies, as well as the
proportions of individuals acknowledging risky or problematic levels of these behaviors,
highlight the importance of additional research of these behaviors and the need for increased
awareness, treatments and prevention strategies for these behaviors.

Although not included in the DSM-5, several other non-substance or behavioral addictions
were considered. Specifically, the topics of addictions relating to sex, exercise and shopping
were discussed but not included as it was concluded that (p. 481 (American Psychiatric
Association, 2013)), “at thistime there is insufficient peer-reviewed evidence to establish
the diagnostic criteria and course descriptions needed to identify these behaviors as mental
health disorders.” Nonetheless, as many individuals seek help for these conditions, it is
important to gather information on these behaviors and their clinical correlatesin order to
continue to improve public health initiatives.

During this millennium, significant advances have already been made in the area of non-
substance addictions, although much more progress is needed. At the millennial onset,
Constance Holden questioned whether behavioral addictions existed, and at the close of its
first decade, she communicated on the proposal to group gambling with substance-use
disordersin DSM-5 (Holden, 2001, 2010). Debate on how best to define which disorders
constitute addictions remains. For example, considerabl e debate exists regarding the extent
to which food may be addictive and whether food addiction might be an important entity
(Avena, Gearhardt, Gold, Wang, & Potenza, 2012; Ziauddeen, Farooqi, & Fletcher, 20123,
2012b). Regardless of the outcome of the debate, it seems premature to dismiss afood-
addiction entity, particularly given potential implications for prevention, treatment and
policy (Gearhardt, Grilo, DiLeone, Brownell, & Potenza, 2011). Given the current obesity
epidemic, an improved understanding of how a food-addiction model might relate to obesity
or other eating-related conditions may help lead to improved prevention, treatment and
policy initiatives (Potenza, in press). As neurobiological similarities represented one
important consideration in the decision to classify together gambling and substance-use
disordersin DSM-5, it is important to note that similar neurobiological features have been
reported between gambling, substance-use and eating disorders. For example, relatively
diminished ventral striatal activation during the anticipatory phase of reward processing has
been ohserved in pathological gambling, acohol dependence, tobacco smoking and binge-
eating disorder (Balodis et a., 2012; Balodis et a., 2013; Beck et a., 2009; Choi et al.,
2012; Peterset al., 2011; Wrase et a., 2007), the last of which shows particularly strong
similarities with and high rates of food addiction (Gearhardt, White, & Potenza, 2011). The
possibility that diminished ventral striatal activity during anticipatory phases of reward
processing might represent an important biomarker for addictive processes warrants further
examination.

As with the concept of food addiction, considerable debate exists regarding whether other
behaviors (e.g., excessive/compulsive sex (Kor, Fogel, Reid, & Potenza, 2013); see also
http://heal thland.time.com/2013/07/23/my-name-is-john-and-i-am-a-sex-addi ct-or-maybe-
not/?id=hl-main-lead) might represent addictions. Interestingly, many of these behaviors
(excessive/compulsive gambling, sex, eating, and shopping) have been associated with
Parkinson’ s disease and its treatment (Weintraub et al., 2010), further suggesting a common
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biological pathway across these conditions. Thus, while the reclassification of gambling
disorder in DSM-5 represents an important development, it is anticipated that additional
changes may occur in the future as more knowledge is attained. Gathering information to
provide empirical support for such changesis critical in this process, and the resulting
understanding should provide a foundation for generating an improved public health through
better policy, prevention and treatment approaches.

Acknowledgments

FUNDING AND DISCLOSURE Thisresearch was funded in part by NIH grants from NIDA (P20 DA027844),
NIAAA (RL1 AA017539), the Connecticut State Department of Mental Health and Addictions Services, the
Connecticut Mental Health Center, an unrestricted gift from Mohegan Sun and a Center of Excellencein Gambling
Research from the National Center for Responsible Gaming. The funding agencies did not provide input or
comment on the content of the manuscript, and the content of the manuscript reflects the contributions and thoughts
of the author and not necessarily reflect the views of the funding agencies. Dr. Potenza has consulted for Lundbeck
and Ironwood pharmaceuticals; has had financial interests in Somaxon pharmaceuticals; received research support
from Mohegan Sun Casino, Psyadon pharmaceuticals, the National Center for Responsible Gambling, the National
Institutes of Health (NIH), Veterans Administration; has participated in surveys, mailings, or telephone
consultations related to drug addiction, impulse-control disorders, or other health topics; has consulted for
gambling, legal and governmental entities on issues related to addictions or impulse-control disorders; has provided
clinical carein the Connecticut Department of Mental Health and Addiction Services Problem Gambling Services
Program; has performed grant reviews for the NIH and other agencies; has guest edited journal sections; has given
academic lectures in grand rounds, Continuing Medical Education events, and other clinical or scientific venues;
and has generated books or book chapters for publishers of mental health texts.

References

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 3rd -
Revised ed. American Psychiatric Association; Washington, DC: 1987.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. 4th ed.
American Psychiatric Association; Washington, DC: 1994.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Fourth
Edition-Test Revision. American Psychiatric Association; Washington, DC: 2000.

American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders. Fifth
Edition. American Psychiatric Association; Washington, DC: 2013.

AvenaNM, Gearhardt AN, Gold MS, Wang GJ, Potenza MN. Tossing the baby out with the bathwater
after abrief rinse? The potential downside of dismissing food addiction based on limited data.
Nature Reviews Neuroscience. 2012; 13(7):514.

Balodis IM, Kaber H, Worhunsky PD, Stevens MC, Pearlson GD, Potenza MN. Diminished fronto-
striatal activity during processing of monetary rewards and |osses in pathological gambling.
Biological Psychiatry. 2012; 71:749-757. [PubMed: 22336565]

Balodis IM, Kober H, Worhunsky PD, White MA, Stevens MC, Pearlson GD, Potenza MN. Monetary
reward processing in obese individuals with and without binge eating disorder. Biological
Psychiatry. 2013; 73:877-886. [PubMed: 23462319]

Beck A, Schlagenhauf F, Wustenberg T, Hein J, Kienast T, Kahnt T, Wrase J. Ventra striatal
activation during reward anticipation correlates with impulsivity in acoholics. Biological
Psychiatry. 2009; 66:734—742. [PubMed: 19560123]

Choi J-S, Shin Y-C, Jung WH, Jang JH, Kang D-H, Choi C-H, Kwon JS. Altered Brain Activity
during Reward Anticipation in Pathological Gambling and Obsessive-Compulsive Disorder. PL0S
One. 2012; 7(9):e45938. [PubMed: 23029329]

Desai RA, Krishnan-Sarin S, Cavallo DA, Potenza MN. Video-gaming among high school students:
health correlates, gender differences and problematic gaming. Pediatrics. 2010; 126:€1414—e1424.
[PubMed: 21078729]

Gearhardt AN, Grilo CM, DiLeone RJ, Brownell KD, Potenza MN. Can food be addictive? Public
health and policy implications. Addiction. 2011; 106:1208-1212. [PubMed: 21635588]

Addict Behav. Author manuscript; available in PMC 2015 January 01.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Potenza

Page 4

Gearhardt AN, White MA, Potenza MN. Binge eating disorder and food addiction. Current Drug
Alcohol Rev. 2011; 4:201-207.

Holden C. ‘Behaviora’ addictions: Do they exist? Science. 2001; 294:980-982. [PubMed: 11691967]

Holden C. Behaviora addictions debut in proposed DSM-V. Science. 2010; 327:935. [PubMed:
20167757]

Kor A, Fogel Y, Reid R, Potenza MN. Should hypersexual disorder be classified as an addiction?
Sexual Addiction and Compulsivity. 2013; 20:27-47.

LiuTC, Desai RA, Krishnan-Sarin S, Cavallo DA, Potenza MN. Problematic Internet Use and Health
in Adolescents: Data from a High School Survey in Connecticut. Journal of Clinical Psychiatry.
2011; 72:836-845. [PubMed: 21536002]

Maddux JF, Desmond DP. Addiction or dependence? Addiction. 2000; 95:661-665. [PubMed:
10885040]

O'Brien CP, Volkow N, Li TK. What'sin aword? Addiction versus dependencein DSM-V. American
Journal of Psychiatry. 2006; 163:764—765. [PubMed: 16648309]

Peters J, Bromberg U, Schneider S, Brassen S, Menz M, Banaschewski T, IMAGEN Consortium.
Lower ventral striatal activation during reward anticipation in adolescent smokers. American
Journal of Psychiatry. 2011; 168:540-549. [PubMed: 21362742]

Petry NM. Should the scope of addictive behaviors be broadened to include pathological gambling?
Addiction. 2006; 101(s1):152-160. [PubMed: 16930172]

Petry NM, O’ Brien CP. Internet gaming disorder and the DSM-5. Addiction. 2013; 108:1186-1187.
[PubMed: 23668389]

Potenza MN. Obesity, Food and Addiction: Emerging Neuroscience and Clinical and Public Health
Implications. Neuropsychopharmacology. (in press).

Potenza MN, Koran LM, Pallanti S. The relationship between impulse control disorders and
obsessive-compulsive disorder: A current understanding and future research directions. Psychiatry
Research. 2009; 170:22-31. [PubMed: 19811840]

Potenza MN. Should addictive disorders include non-substance-related conditions? Addiction. 2006;
101(s1):142-151. [PubMed: 16930171]

Sussman S, Moran MB. Hidden addiction: Television. Journal of Behavioral Addictions. 2013; 2(3):
125-132.

Weintraub D, Koester J, Potenza MN, Siderowf AD, Stacy MA, Voon V, Lang AE. Impulse Control
Disordersin Parkinson’s Disease: A Cross-Sectional Study of 3,090 Patients. Archives of
Neurology. 2010; 67:589-595. [PubMed: 20457959]

Wrase J, Schlagenhauf F, Kienast T, Wustenberg T, Bermpohl F, Kahnt T, Heinz A. Dysfunction of
reward processing correlates with alcohol craving in detoxified alcoholics. Neuroimage. 2007;
35(2):787-794. [PubMed: 17291784]

Yau YHC, Crowley MJ, Mayes LC, Potenza MN. Are internet use and video-game playing addictive
behaviors? Biological, clinical and public health implications for youths and adults. Minerva
Psichiatrica. 2012; 53:153-170. [PubMed: 24288435]

Yau YHC, Potenza MN, White MA. Problematic Internet Use, Mental Health and Impulse Control in
an Online Survey of Adults. Journal of Behavioral Addictions. 2013; 2(2):72-81. [PubMed:
24294501]

Ziauddeen H, Farooqi 1S, Fletcher PC. Food addiction: is there a baby in the bathwater? Nature
Reviews Neuroscience. 2012a; 13:514.

Ziauddeen H, Faroodi 1S, Fletcher PC. Obesity and the brain: how convincing is the addiction model ?
Nature Reviews Neuroscience. 2012b; 13:279-286.

Addict Behav. Author manuscript; available in PMC 2015 January 01.



