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CONCEPT CHECK

•• Schizophrenia typically is first noted during the transition from late
adolescence to adulthood, but current research suggests that the
disorder begins early in life. What evidence from research into genetic and 
environmental factors points to this characterization?

•• “Schizophrenia has a strong genetic component.” But it’s not simple and
straightforward. What three factors that we’ve learned from research with MZ
twins help to explain this genetic component?

•• There is currently no one biomarker to identify an individual with 
schizophrenia. However, what five internal physiological or psychological
markers associated with schizophrenia suggest a potential endophenotype 
related to schizophrenia?

Causes and Effects: Neuroscience 
Findings About Schizophrenia
In this section, I will discuss structural and functional changes in the brain that 
are related to schizophrenia. This will include the manner in which chemical 
and electrical information moves throughout the brain. The section ends with 
a look at the cognitive changes found in schizophrenia. One of the more inter-
esting phenomena seen in schizophrenia, which I will discuss at the end of this 
section, is the Charlie Chaplin illusion in which those with schizophrenia see a 
mask from an opposite perspective in comparison to those individuals without 
schizophrenia.

Schizophrenia and Brain Function
Schizophrenia manifests on a variety of levels including abnormal sensory expe-
riences such as hallucinations, problems in cognitive processes such as delusions 
and disordered thought, changes in affect such as lack of expression, and in some 
cases problems with language and future directed planning. This presents a chal-
lenge to describe the manner in which brain processes relate to the disorder.

Current research examining individuals with schizophrenia has emphasized 
five different neuroscience measurements. The first is anatomical changes such 
as the loss of brain volume in particular areas. The sec-
ond is functional processes such as the manner in which 
cortical areas and networks process information as seen 
in brain imaging. The third is neural oscillations that 
underlie the cortical networks. The fourth is changes in 
neurotransmitters such as dopamine, GABA, glycine, 
and glutamate. And the fifth is the development of corti-
cal processes beginning in utero.

A variety of studies have shown that individuals 
with schizophrenia have emphasized differential activ-
ity in the dorsolateral prefrontal cortex (DLPFC), the 
ACC, and the thalamus (see Minzenberg, Laird, Thelen, 
Carter, & Glahn, 2009, for a meta-analysis). Due to its 
involvement with executive function tasks such as plan-
ning and social tasks, the frontal lobes have been exten-
sively studied. When examining the entire brain and 
schizophrenia, other reviews point to enlargement of 
the ventricles and abnormalities of the medial temporal 

RESEARCH TERMS TO KNOW

Factor Analysis
Factor analysis is a statistical technique 
that allows us to know which variables 
go together. Typically, a factor analysis 
study will collect a large number of 
variables on a group of individuals. The 
statistical technique creates factors 
that describe which of these variables 
are responded to in a similar way. For 
example, if a number of individuals 
were given a variety of cognitive tests, 
it is possible to see that those who 
do well on one type of problem also 
do well on another. One study found 
five factors related to intelligence. 
These were reasoning, spatial ability, 
memory, processing speed, and 
vocabulary (Deary, Penke, & Johnson, 
2010). Another study examined 
psychopathology over 20 years in 
terms of personality functioning, 
life impairment, family histories and 
developmental histories of psychiatric 
disorders, and measures of brain 
integrity (Caspi et al., 2014). These 
researchers reported three factors. 
These were an internalizing liability 
related to depression and anxiety, 
an externalizing liability related to 
antisocial and substance-use disorders, 
and a thought disorder liability related 
to symptoms of psychosis.
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