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INTRODUCTION
Self-reported psychotic-like experiences (PLEs) accompanied by 
decrements in neuropsychological functions in adolescence are 
associated with an increased risk of developing a psychotic disorder 
in adulthood1.

Deficits in language processing may be among the earliest emerging 
impairments as Cannon et al. (2002) found that 10% of those with 
receptive language deficits at age 11 had developed 
schizophreniform disorder at age 26.

The N400 component facilitates semantic processing and context 
integration as well as being part of the brain’s normal response to 
any potentially meaningful stimuli3. 

Literature to date suggests that the modulation of the N400 
component in schizophrenic patients differs significantly from that 
of a healthy patient4. Schizophrenic patients exhibit significantly 
reduced N400 amplitude in response to semantic violations5.

AIMS
To ascertain if the altered component N400, associated with deficits 
in language processing in schizophrenia, is also present in 
adolescents with psychotic-like experiences.

To determine whether ERP components differentiate between 
symptomatic at-risk and matched control groups on a receptive 
language task. 

RESULTS
There were no group differences found on accuracy or reaction time 
on the BPVS task. However, the ERPs revealed differences in visual 
 and auditory processing. The N400 language processing component 
was elicited following an incorrect response, revealing significant 
group differences.

There were main effects of Set [(F, 24) = 6.346, p = 0.0001] 
demonstrating that as the task difficulty increased, accuracy in both 
groups decreased. 

Table 1: Significant results from each condition, component and 
electrode

DISCUSSION
Early components associated with automatic sensory processing 
were evident for both groups as expected. 

However, dipole analysis revealed activity in the frontal precentral 
gyrus in the at-risk group which is usually responsible for motor 
planning and movement preparation. This may have reflected 
problems with inhibitory behaviours as the groups were required to 
make a button-press response later in the task.

The auditory P300 was also revealed during the task as activity was 
diminished in the left hemisphere of the at-risk group suggesting 
compensatory mechanisms were at work in the right hemisphere as 
accuracy was not affected detrimentally in this group.

Reduced activity was evident for the N400 component over occipital 
areas in the at-risk group when compared to the controls, where they 
exhibited a normal large N400 congruity effect.

As the N400 reflects a normal response to a semantic violation, 
reduced amplitude of this component may suggest that the at-risk 
group’s language processes may be less constrained by semantic 
context than those of the control group.

CONCLUSION
These results reveal that adolescents with PLEs experience similar 
symptoms and electrophysiological markers to schizophrenic 
patients, but not to the same extent.

Here, we demonstrate differences in brain mechanisms employed by 
at-risk adolescents when compared to controls on a receptive 
language task.
These differences indicate differential hemispheric recruitment for 
the language task, along with differences in motor preparation and 
response evaluation although these differences were not to the 
detriment of task performance.

Event-related potentials reveal differences in components associated 
with language processing employed by participants at-risk for 
psychosis that may reflect the complex mechanisms and subtle 
changes in brain development that may be predictive of the onset of 
schizophrenia. 

Further study is required to determine whether motor area activation 
is due to response inhibition difficulties or as a result of an 
impairment in early visual processing. Further investigation into the 
N400 component is also necessary using an established N400 
paradigm to examine semantic expectancy and context integration in 
more detail.
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METHODS
Following screening, clinical interview and neuropsychological 
testing, 26 adolescents between ages 11-13 were recruited for EEG. 
Groups consisted of 14 controls and 12 at-risk of which there were 
16 female and 10 male.
Criteria for inclusion in the at-risk group was the presence of one 
‘definite’ psychotic symptom.

Figure 1: Example of visual & auditory stimuli and response box 
from the BPVS task as presented in sequence on screen.

A 64-channel EEG was recorded during a computerised version of 
the British Picture Vocabulary Scale (BPVS-II) receptive language 
task in which both groups were presented with four line drawings 
followed by an auditory word describing one of the four pictures. 
The task was to decide, via a button press response, which picture 
corresponded to the word they had heard.

Figure 2: Example of Visual Stimuli from BPVS Set 9.3; 
“Leaving”, Correct answer- Picture 2.

 
 

Figure3: Waveform differences between the at-risk and control 
groups at posterior-occipital and fronto-central locations on the 
scalp.

Figure 4: Waveform differences between at-risk and control groups at 
anterior-frontal, temporo-parietal  and occipital areas of the scalp.

Figure 5: Dipole analyses during visual processing, illustrating motor 
area activation in the frontal precentral gyrus for the at-risk group 
(right) with bilateral activation for the control group (left).

Group 
Differences

Condition Component Electrodes Significance

Visual N1 PO7/PO8 .041

Visual P2 POz .049

Auditory1 P3b FT7/FT8 .05

Auditory2 P2 FCz .043

Correct N2 Oz .040

Correct P2 FCz .029

Incorrect P3a AF7 .008

Incorrect P3b TP10 .038

Incorrect N400 O1 .025
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