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CONCEPT CHECK

•• According to current research, what are the five different neuroscience measurements related to 
individuals with schizophrenia?

•• What are the three critical periods of neurological changes in the development of schizophrenia?

What Brain Changes Are Seen in Schizophrenia?
Exactly when brain changes take place in those with schizophrenia is an important question. 
In order to better understand the role of timing in terms of brain structure, John Gilmore and 
his colleagues (2010) performed imaging studies before and after birth. These researchers used 
ultrasound scans prior to birth and magnetic resonance imaging (MRI) scans after birth while 
the babies slept. They compared children whose mothers had schizophrenia with a matched 
control group whose mothers did not have the disorder. Using ultrasound prior to birth, they 
found no differences between the two groups. After birth, males whose mothers had schizophre-
nia showed more gray matter in the brain, increased cerebrospinal fluid, and larger ventricles. 
Female infants did not show any differences. This suggests that at least the endophenotype for 
schizophrenia in males can be seen early in life.

Neuroimaging studies of those with schizophrenia have included both structural and func-
tional approaches (Karlsgodt et al., 2010; Shenton & Turetsky, 2011). Structural approaches have 
focused on gray matter and white matter differences as well as the size of the ventricles (T. D. 
Cannon, 2015; Thompson et al., 2001). In a variety of reviews, both general and specific reduc-
tions in gray matter have been reported for individuals with schizophrenia. Specifically, reduc-
tions have been noted in the temporal cortex, especially the hippocampus, the frontal lobe, and 
the parietal lobe. In addition, the striatum part of the basal ganglia has been shown to be reduced 
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FIGURE 13.6 Critical Periods Related to the Brain and Schizophrenia
As schizophrenia develops, cortical networks cease to work as large-scale networks. This figure shows the three critical periods  
and key changes in the physiology and anatomy of these cortical processes.
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