
Introduction
•  In RT tasks, schizophrenia patients have been found to exhibit

• Increased semantic priming under conditions which bias
toward automatic processing - short SOA, indirectly related
word pairs – especially thought-disordered patients [1]
• Decreased semantic priming under controlled processing
conditions [2]

• These two patterns of findings have led to the dual hypotheses
of increased spreading activation and decreased use of context
in schizophrenia.

• ERP studies of direct semantic priming have found reduced
N400 effects, even under automatic processing conditions, and
even when no clear RT differences between groups [3,4]

• Both ERP studies using shorter SOAs have required a
behavioral response to every trial of interest

• Might be partially confounded with decision-making processes

The Present Study

• We proposed to investigate the direct and indirect semantic
priming N400 effect in schizophrenia

• Under more automatic semantic processing conditions
• In relation to symptoms of thought disorder
• In relation to whether participants are explicitly asked to
examine the semantic relationship between prime and target
to make decisions on trials of interest

Figure 2a. Direct semantic priming N400 
effects in the implicit (semantic categorization) task.
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Healthy controls showed
significant direct priming in
both tasks, with larger
priming effects in explicit
task.

Non-thought-disordered
patients had similar direct
semantic priming to controls
in both tasks.

Thought-disordered patients
did not have significantly
different direct priming from
controls in the implicit task.
In the explicit task, TD
patients had reduced direct
priming compared to controls.

Figure 5a. Behavioral performance in the implicit task.
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Figure 3a. Direct semantic priming N400 
effects in the explicit (relatedness ratings) task.
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Within the patient group, severity of positive thought disorder predicted
the magnitude of early (300-400 ms time window) direct and indirect
N400 priming effects.

Figure 4.  Correlations between early N400 priming effects and thought disorder 
at electrode CP2 in the implicit task.
(Absolute N400 values are multiplied by -1 to yield positive values)



Methods
Participants
•18 schizophrenia patients split into thought-disordered (TD) and non-
thought-disordered (non-TD) groups
•18 demographically-matched healthy controls (see Table 1)
Design
• All participants completed two semantic priming experiments
• Across both experiments, word stimuli and SOA were identical
(counterbalanced so that participants did not see the same list twice)
• The only thing that varied was task: implicit (semantic
categorization) vs. explicit (relatedness ratings)
• All participants completed the implicit task first, minimum 2 week
delay before participating in the explicit task
Procedure
• EEG recorded from 29 scalp electrodes while participants read three
types of word pairs:

• Directly related (tiger – stripes)
• Indirectly related (lion – (tiger) – stripes)
• Unrelated (soft – stripes)

• Prime and target presented for 250ms with 100ms ISI: SOA 350ms
• In the implicit semantic categorization task, participants were asked
to simply to monitor for probe filler items (food words)

• Food words comprised 20% of lists, half in prime position and half in target
position

• In the explicit relatedness ratings task, participants rated word pairs
on a 3-point scale (high, medium, low)

Figure 1.  Electrode Montage.
Table 1. Participant demographics.

Discussion
• In an implicit task where no behavioral response was required on
trials of interest, TD schizophrenia patients showed increased direct
and indirect semantic N400 priming effects

• In a task where the same patients were asked to make relatedness
ratings on each word pair, no indirect N400 priming effect was seen
and direct N400 priming was reduced compared to controls

• Even though TD patients rated indirectly related word pairs
identically to non-TD patients and controls, they have no N400
priming for indirectly related pairs in the explicit task

• These results support prior reports of increased indirect semantic
priming in thought-disordered schizophrenia patients under automatic
conditions

• These findings suggest explicit decision-making reduces semantic
priming in schizophrenia even when a short SOA and indirectly
related word pairs are utilized
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Healthy controls showed small
indirect semantic priming effects,
with larger indirect priming effects
in the explicit task.

Non-thought-disordered patients
showed no indirect priming in
either task.

Thought-disordered patients had
significantly larger indirect
priming effects than either non-
TD patients or controls in the
implicit task.
In the explicit task, TD patients
had no indirect priming.
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Figure 2b. Indirect semantic priming N400 
effects in the implicit task.

Figure 3b. Indirect semantic priming N400 
effects in the explicit task.
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Figure 5b. Behavioral performance in the explicit task.

In the implicit task, patients were slightly less accurate overall
than controls in identifying food words.  There were no differences in accuracy 
between TD and non-TD patients.

In the explicit task, there were no between-groups differences in ratings of 
word pair relatedness.


