
Chapter 13: Schizophrenia 481

One suggestion is to develop a cognitive stress test similar to physical stress tests that  
determine the integrity of the heart. Two types of cognitive tasks that distinguish individuals with 
schizophrenia from healthy controls are those using working memory and those using attention. 
Working memory is the ability to keep information available for a short period of time, including 
its manipulation in planning and goal-directed behaviors. Disturbances in working memory are 
found in individuals with both acute and chronic schizophrenia as well as in their first-degree 
relatives without the disorder.

Imaging studies suggest the involvement of the DLPFC as well as the ACC, inferior pari-
etal lobule, and hippocampus. The inferior parietal lobule is located just behind Wernicke’s area 
and is connected with large fiber tracts to both Broca’s and Wernicke’s areas. Overall, this area is 
associated with processing and integrating auditory, visual, and sensorimotor information. As 
suggested by DTI brain imaging measures, the problems seen with schizophrenia are probably 
better thought of as network problems rather than a deficit in a particular brain area.

One classic example of differential brain processing in individuals with schizophrenia 
is the Charlie Chaplin illusion. If healthy individuals look at a mask of Charlie Chaplin as it 
rotates, they will see the reverse side of the mask not as hollow but as convex. A video of the 
mask rotating can be seen at www.richardgregory.org/experiments. As you can see in the 
video, as the mask turns, an individual initially sees the hollow mask, but this changes into a 
normal face. Individuals with schizophrenia do not see the illusion and view the reverse side of 
the mask as hollow.

The Charlie Chaplin illusion has been studied with fMRI (Dima et al., 2009). What these 
researchers found was that individuals with schizophrenia and those without showed different 
types of connectivity in the brain. Specifically, individuals without schizophrenia showed more 
top-down processing when perceiving the illusion. This suggests that part of the illusion is the 
sensory expectation of how a face should appear. Thus, in healthy individuals, the brain creates 
the face as it should appear and not hollow as it actually is. Individuals with schizophrenia, on 
the other hand, show weakened top-down processes and stronger bottom-up ones. As a result, 
they see the sensory stimuli as they are without expectation. Overall, this is consistent with other 
research that suggests that individuals with schizophrenia lack the top-down expectations neces-
sary to predict future events (e.g., P. Allen et al., 2008).

Individuals with schizophrenia may describe complex emotional processes when writing in 
a journal while at the same time showing limited emotional expression when interacting with 
others (Kring & Elis, 2013). Further, people with schizophrenia report similar emotional expe-
riences as those without schizophrenia. However, individuals with schizophrenia do appear to 
have problems connecting emotions of others in a social situation with the context in which they 
occur. For example, in one study, those with schizophrenia as compared to control individuals 
showed less brain activity in the amygdala and visual cortex when shown faces of fear or happi-
ness (Maher, Ekstrom, & Chen, 2015). Moreover, they tend to experience positive and neutral 
situations as more negative than those who do not have schizophrenia.

Charlie Chaplin Illusion
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