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As with other stimulant drugs, amphetamines affect the dopamine sys-
tem to produce the initial euphoric experience. In addition to the short-term 
experience, there are also less positive long-term effects (J. Marshall & O’Dell, 
2012). These long-term effects, especially from methamphetamine, create brain 
changes in three areas. The first is the development of compulsive patterns of 
use. The second produces negative brain changes consistent with brain injury. 
Third, methamphetamine produces changes in the individual’s cognitive 
functioning.

Cognitive deficits in people who use methamphetamine include 
problems with motor activities such as skill movements or percep-
tual speed. They also experience problems in the ability to shift atten-
tion. Finally, research suggests memory, attention, and decision-making 
problems. These types of problems make it difficult for individuals to objec-
tively see their addiction as well as be able to engage in therapy requir-
ing cognitive responses. Methamphetamine also has a devastating effect 
on physical appearance, which can be seen in the before-and-after mug 
shots of the Multnomah County (Oregon) Detention Center (www 
.facesofmeth.us/main.htm).

One of the first studies to examine the effects of methamphetamine 
and methcathinone on the brain was performed by Una McCann and 
her colleagues (McCann, Szabo, Scheffel, Dannals, & Ricaurte, 1998). 
Methamphetamine is also known as “speed,” “crystal meth,” or “crank.” 
Methcathinone is also known as “cat.” Both of these drugs have been shown 
to be toxic to dopamine and serotonin neurons in animals. Parkinson’s dis-
ease also shows a reduction in dopamine in the brain. Figure 12.24 shows PET images from four 
individuals. The first is from a healthy control person. This person shows dopamine activity in 
the striatum as seen with the brighter colors. The next two PET images show a person who had 
not taken methamphetamine for 3 years and a person who had not taken methcathinone for 
3 years. Notice that there is less dopamine activity. The last image is from a person who had 
just been diagnosed with Parkinson’s disease and shows even less dopamine activity. This sug-
gests damage to dopamine mechanisms is long lasting with methamphetamine users, although 
improvement over time has been shown.

Thus far, the focus has been on illegal substances, except for alcohol. In the next sections, I 
move to legal substances: caffeine, which is contained in coffee, and nicotine, which is found in 
tobacco.

Caffeine
There are two additional legal substances, caffeine and tobacco, that DSM–5 includes in its 
substance-related and addictive disorders category. Caffeine is usually described as a stimu-
lant, although there are beneficial effects beyond stimulation (Glade, 2010). Caffeine works 
through the central nervous system and increases resting energy expenditure within 30 
minutes of ingestion. Its effects will last for about 4 hours. Caffeine also increases serotonin 
concentration in the region of the brain stem. This, in turn, postpones fatigue and increases 
endurance. Overall, caffeine consumption increases alertness, ability to concentrate, prob-
lem solving, wakefulness, and the feeling of energy, and it elevates mood. These effects have 
also been shown in studies in which caffeine was compared with a placebo in a double-blind 
situation.

Caffeine comes from a number of sources. It is found naturally in different amounts in the 
leaves and seeds of various plants including coffee beans, tea leaves, and cocoa beans, which 
are used to make chocolate. Caffeine amounts even vary in different types of coffee beans. The 
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