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such as difficulties with memory or difficulties in recognizing emotional changes or empathy. The 
only requirement is that there is a pathway from the gene to the endophenotype to the phenotype. 
In the case of psychopathology, the phenotype is typically the clinical expression of a disorder.

These stable internal physiological or psychological markers associated with schizophrenia 
have been found in a variety of areas. In one review of the literature, which compared individuals 
with schizophrenia, their relatives, and healthy control individuals, endophenotypes were found 
in five major areas (A. J. Allen, Griss, Folley, Hawkins, & Pearlson, 2009).

•• The first area is minor physical anomalies, which include differences in head or body 
size or motor movements.

•• The second area of physiologic abnormalities is based on the membrane theory of 
schizophrenia. This theory suggests that normal metabolism in the brain is dis-
turbed in individuals with schizophrenia.

•• The third area is neuropsychological measures. Studies reviewed in this area include 
such measures as the Wisconsin Card Sorting Test (WCST), in which the person 
must respond to changing demands, and the Continuous Performance Task, which 
measures attentional abilities.

•• The fourth area involves neuromotor abnormalities. One task has to do with smooth 
pursuit eye movement. Individuals with schizophrenia show a different pattern of 
eye movement if asked to follow a person’s finger moving from right to left in front 
of them. Rather than showing a smooth motion of eye movement, they show peri-
ods of quick pursuit in which they attempt to catch up with the finger movement.

•• The fifth area is sensory processing and event-related potentials. Numerous studies 
have shown EEG differences between individuals with schizophrenia and others. In 
response to cognitive tasks, the evoked potential waveforms of P50, P300, and N400 
were noted as important.

As can be seen in Figure 13.4, individuals with schizophrenia and their first-degree 
relatives without schizophrenia show similar responses to tasks in the five areas. This sug-
gests an endophenotype related to schizophrenia but not a definitive biomarker of the 
disorder.
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FIGURE 13.4 Endophenotype 
Anomalies and Schizophrenia
In terms of endophenotype anomalies, 
those with schizophrenia show the most, 
followed by their relatives, and the least 
are shown by healthy controls. This figure 
shows the average percentage abnormal 
for each endophenotype category for 
those with schizophrenia (SC), their 
relative (REL), and healthy controls (HC).

Source: Allen et al. (2009, p. 31). Used 
with permission from Elsevier.
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