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have sought to describe cognitive, emotional, and 
motor processes in both health and illness. This has 
resulted in a better articulation of what underlies 
these processes.

One such underlying process is memory. It is 
possible to describe its underlying process includ-
ing specific brain areas such as the hippocampus, 
the brain networks involving memory, and the bio-
chemical and structural changes among neurons as 
new information is retained. With this knowledge, it 
is also possible to explore psychopathological condi-
tions such as amnesia or delusions that involve the 
memory system.

Another example is the reward system. Humans 
seek rewards from a variety of sources, including 
food, sex, power, acclaim, and affiliation, as well as 
drugs. A number of studies show that particular 
brain structures, especially the nucleus accumbens 
part of the ventral striatum, are influenced by an 
increase in dopamine during a reward (see Figure 
4.5). In fact, all addictive drugs result in dopamine 
release in the nucleus accumbens (Pittenger & Etkin, 
2008). Individuals with alcoholism show greater acti-
vation to alcohol-related cues in the nucleus accum-
bens and the anterior thalamus. The activation of the 
nucleus accumbens also correlates with the degree 
of craving. One approach involving the reward system is to note its involvement in active reward 
processes such as those seen in addiction or mania as well as those disorders in which reward is 
reduced such as depression or schizophrenia (Russo & Nestler, 2013).

Since the beginning of the twenty-first century, a number of researchers and clinicians have 
asked whether it would be possible to use neuroscience approaches to classify mental illness and 
inform its treatment (Cuthbert & Insel, 2010; Halligan & David, 2001; Hyman, 2007, 2010; Insel, 
2009; G. Miller, 2010; Sanislow et al., 2010). Part of this desire stems from the fact that not all indi-
viduals with depression, for example, report the same symptoms. This suggests to some research-
ers that there might be different underlying brain processes involved in what appears as a single 
disorder. By knowing the underlying processes involved in a particular disorder, it would be pos-
sible to create a treatment that was specific to a given individual.

Neuroscience perspectives can also help validate theoretical constructs used in a variety of 
theoretical orientations. For example, Carhart-Harris and Friston (2010) examined the relation-
ship between brain network processes and Freudian constructs. Likewise, DeRubeis, Siegle, and 
Hollon (2008) examined the different pathways of treatment for depression found in cognitive 
therapy versus medication. These researchers suggested that cognitive therapy works through a 
top-down approach by increasing higher cortical functioning associated with the frontal lobes, 
whereas medication works in a more bottom-up approach by decreasing excessive emotional 
responsiveness associated with the amygdala.

One large organization emphasizing the utilization of neuroscience information to under-
stand mental illness is the National Institute of Mental Health (NIMH) in the United States 
(Insel, 2009). Through its research mission, NIMH developed four major objectives:

The plan calls for research that will (1) define the pathophysiology of dis
orders from genes to behavior, (2) map the trajectory of illness to determine  
when, where, and how to intervene to preempt disability, (3) develop new 
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FIGURE 4.5 Reward System of the Brain 
Dopamine is an important part of the reward system. A number of studies 
show that particular brain structures, especially the nucleus accumbens 
part of the ventral striatum, are influenced by an increase in dopamine 
during a reward.
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