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(Shenton et al., 2001). Gray matter reductions have also been seen in cases when one identical 
twin has schizophrenia and the other does not (see Figure 13.7).

Since brain changes in chronic schizophrenia can be influenced by both the disorder itself 
and the medications that the individual has taken over a number of years, researchers have 
sought to determine gray matter changes in individuals who display their first episode of schizo-
phrenia. These studies also suggest a reduction in gray matter in schizophrenia (Whitford, 
Kubicki, & Shenton, 2011). Further, similar reduction in gray matter was seen in a group of indi-
viduals who had been diagnosed with schizophrenia for an average of 21 years but had never 
received medications (Zhang et al., 2015). Overall, these studies rule out the possibility that brain 
volume reductions result from medication alone.

What might be at the heart of this gray matter reduction? One possibility is that the neurons 
actually die. However, a number of studies suggest this is not the case. What has been found is 
that the neurons in the brains of individuals with schizophrenia are more densely packed. This 
implies that the substance found between neurons—neuropil—was reduced, resulting in 
a greater density of neurons. Further, gray matter abnormalities have been shown to be partly 
hereditary and also related to trauma during pregnancy (Karlsgodt et al., 2010). Figure 13.8 
shows the reduction of gray matter in the same set of individuals with schizophrenia over a 5-year 
period (Thompson et al., 2001). Figure 13.9 shows the differences in gray matter between indi-
viduals with schizophrenia and normal controls.

White matter changes have also been observed in individuals with schizophrenia. One 
study compared 114 individuals with schizophrenia with 138 matched controls in terms of 
white matter (White et al., 2011). Using a brain imaging technique—diffusion tensor imag-
ing (DTI)—sensitive to white matter, individuals with chronic schizophrenia, individuals 
with first episode schizophrenia, and matched controls were compared. Figure 13.10 shows 
an example of tracking white matter through DTI. Measures of white matter were lower for 
individuals with chronic schizophrenia in the four lobes of the brain but not in the cerebel-
lum or brain stem. Individuals experiencing their first episode of schizophrenia did not show 
significant differences from controls, which suggests that white matter reduction is part of the 
progression of the disorder over time.

In summary, gray matter and white matter changes in schizophrenia have been found in 
a large number of studies. In addition to white matter and gray matter changes in the brains of 
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FIGURE 13.10 White Matter 
Reductions Throughout the 
Whole Brain in Those With 
Schizophrenia
Those with long-term schizophrenia show 
white matter reductions throughout the 
brain, whereas those who just begin to 
experience symptoms appear more like 
their matched controls. This figure  
shows differences in z-transformed DTI 
measures of cortical white matter between 
first episode and chronic patients with 
schizophrenia and matched controls. 

Note: The z score for the chronic control 
group was set to zero;  
FE= first episode.

Source: White et al. (2011, p. 228), by 
permission of Oxford University Press.




