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The Science of Addiction
• Define addiction
• Diagnosing nicotine addiction
• Explain why people become addicted
• The cost of nicotine addiction
• Treatment options
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Definition of Substance Use Disorder (SUD)

• ASAM defines addiction as “a primary, chronic disease of brain 
reward, motivation, memory and related circuitry,” with a 
“dysfunction in these circuits” being reflected in “an individual 
pathologically pursuing reward and/or relief by substance use and 
other behaviors.”



What are the features of SUD?
• SUD is a brain disease that is manifested by compulsive substance 

use despite harmful consequence.

• People with a SUD have an intense focus on using a certain 
substance(s) to the point that it takes over their life. 

• They keep using even when they know it will cause problems.

• Changes in the brain’s wiring are what cause people to have 
intense cravings and make it hard to stop using the substance.

• People with a substance use disorder have distorted thinking, 
behavior and body functions.



Nicotine 
dependency



The costs of 
nicotine addiction



Diagnosing 
Nicotine Addiction



DSM-5 diagnostic criteria for nicotine addiction
At least 2 criteria must be present in the last 12 months
1. Tobacco taken in larger amounts or over longer periods of time 

than intended
2. Persistent desire or unsuccessful efforts to cut down or control use
3. A great deal of time is spent on activities necessary to obtain or 

use tobacco
4. Craving or a strong desire or urge to use tobacco
5. Recurrent tobacco use resulting in a failure to fulfill major role 

obligations at work, school or home
6. Continued tobacco use despite having persistent or recurrent 

social or interpersonal problems caused or exacerbated by effects 
of tobacco (e.g., arguments with others about tobacco use)



DSM-5 diagnostic criteria for nicotine addiction (cont.)
7. Important social, occupational or recreational activities are given up or 

reduced because of tobacco use

8. Recurrent tobacco use in situations in which it is physically hazardous 
(e.g., smoking in bed)

9. Tobacco use is continued despite knowledge of having a persistent or 
recurrent physical or psychological problem that is likely to have been 
caused or exacerbated by tobacco

10. Tolerance, as defined by either the need for markedly increased amounts of 
tobacco to achieve the desired effect or a markedly diminished effect with 
continued use of the same amount of tobacco

11. Withdrawal, as manifested by either the characteristic withdrawal syndrome 
or the use of tobacco to relieve or avoid withdrawal symptoms



Why People 
Become Addicted



Why do people take drugs?

To Feel Good
To have novel feelings, 

sensations, experiences & 
to share them

To Feel Better
To lessen anxiety, worries, fears, 

depression, hopelessness & 
withdrawal



Addiction prevalence varies by substance

Anthony JC et al., Exp Clin Psychopharm 1994



Reward and reinforcement

• Nicotine has multiple and complex 
effects on the central nervous system.

• Nicotine binds to nicotine receptors and 
results in the release of many 
neurotransmitters including dopamine 
and norepinephrine.

• The release of dopamine in the reward 
centers of the brain is a key factor in the 
reinforcing and addicting nature of 
nicotine.



Food Sex

Natural rewards elevate dopamine levels

Di Chiara et al., Neurosci, 1999.Fiorino and Phillips, J. Neurosci, 1997



Drugs 
elevated 

dopamine 
more/longer



How do people become addicted? 



How do people become addicted? 



Which reaches the 
brain faster: a drug 
injected intravenously 
or an inhaled drug?



Treating
Nicotine Addiction



Types of treatment
• Nicotine dependence and withdrawal can be treated through:

o Nicotine replacement therapy (patch, nasal spray, gum, 
lozenge, tablet and inhaler).

o Drugs that selectively target one or more of the underlying 
mechanisms (varenicline, bupropion, and others)

o Behavioral treatments/counseling, acupuncture and 
other therapies



How Buckeye helps our members
• Making treatment available through counseling 
• Reimbursing tobacco cessation medications and aids
• Community education and outreach 
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