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premotor, cingulate, subcortical, and cerebellar regions also seem to contribute to hallucinatory 
experiences. One model suggests that a disruption in the information transfer from the left infe-
rior frontal gyrus to Wernicke’s area contributes to the failure to perceive that inner experiences 
are actually coming from one’s self (Ford & Hoffman, 2013). That is, the person has the experi-
ence without knowing that it comes from his or her own brain.

Brain imaging research has suggested that individuals with schizophrenia show fewer  
connections between frontal and temporal areas of the brain while performing tasks.  
EEG measures offer one way of determining degree of connectivity. In a number of  
studies, Ford and her colleagues (e.g., Ford, Roach, Faustman, & Mathalon, 2007) have shown  
that individuals without schizophrenia show a cortical reduction of responsiveness to hear-
ing their own voice talking, whereas those with schizophrenia do not. These researchers  
also reported that less connectivity between the frontal and temporal regions of the brain was 
seen when people with schizophrenia were talking versus individuals without schizophre-
nia (see Figure 13.13; Ford, Mathalon, Whitfield, Faustman, & Roth, 2002). Since there was 
even less connectivity in those individuals prone to hallucinate, this may be one mechanism 
involved in the mistaken experience that internal voices are produced externally (see also 
Fletcher & Frith, 2009).

Neurotransmitters Involved in Schizophrenia
There are certain neurotransmitters that are especially important in relation to schizophre-
nia (see Figure 13.14). The first is dopamine. It has been suggested that dopamine neurons are 
overactive in schizophrenia in midbrain areas and underactive in higher cortical areas (Abi-
Dargham & Grace, 2011). These activations can in turn influence other brain areas with dopa-
mine projections. This is referred to as the dopamine imbalance hypothesis. Supporting this 
hypothesis is the finding that there is a direct relationship between drugs that treat schizophrenia 
and their ability to bind to dopamine receptors in the brain. Further, stress not only increases 
symptoms in schizophrenia but also causes an activation of the hippocampus and an increase in 
dopamine activity.
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FIGURE 13.13  
Brain Connections  
and Schizophrenia
Individuals with schizophrenia 
show fewer and weaker 
connections between frontal and 
temporal areas of the brain when 
performing tasks. This figure 
shows differences in connectivity 
between the frontal and temporal 
regions of the brain for normal 
controls and patients with 
schizophrenia. 

Note: Thickness of the lines 
reflects the difference in strength 
of the connections between brain 
areas in those with schizophrenia 
and matched controls.

Source: Ford et al. (2002, p. 489), 
with permission from Elsevier.




