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Introduction 
Understanding discourse involves going beyond what is explicitly stated in text. Readers 

draw inferences to establish causal, referential, spatial, and temporal coherence. Causal 

coherence involves establishing cause and effect relationships between events. 

Electrophysiologically, the cost of establishing coherence during online comprehension 

is reflected by a larger N400 to words that are unrelated (compared to related) to their 

preceding discourse context. 

 

In healthy adults, sentences that are related through the generation of a causal 

inference are better recalled than those that do not involve a causal inference (e.g., 

Keenan, Baillet, & Brown, 1987; Myers, Shinjo, & Duffy, 1987; Trabasso & van den 

Broek, 1985).  However, the process of inference generation could result in an online 

processing cost, reflected by a larger N400/LPC to intermediately-related (inference-

requiring) compared to highly-related scenarios. 

 

Whereas healthy adults are able to integrate information across sentences and 

discourse, patients with schizophrenia are impaired in the build-up of sentence and 

discourse contexts when contextual integration demands are high. 

 

Predictions 
•In healthy adults, we predict that: 

•attempting to link an unrelated (compared to a highly-related) sentence to a 

preceding discourse will incur a processing cost, reflected by a larger N400 

•attempting to link an intermediately-related sentence (involving a causal inference) to 

preceding discourse context will also incur a processing cost, reflected by an N400 

amplitude that is smaller than that observed for unrelated sentences but larger than 

that observed for highly-related sentences. This effect will be observed despite 

matching for lexico-semantic associations between the highly-related and 

intermediately-related conditions.  

 

•In patients with schizophrenia, we predict that:: 

•the N400 amplitudes will not be modulated by discourse relatedness.  Rather, lexico-

semantic associations will take precedence over the build-up of discourse context. 

Table 1 –  Participant Demographics 

Figure 2a –  Behavioral Results: Accuracy 

Figure 3a – ERP Results for Sentence-Final CWs: By condition 

  Controls Patients 

N 18 15 

Male/Female 11M/7F 10M/5F 

Age 43.28 (5.43) 44.27 (5.78) 

Years of Education 14.83 (5.43) 13.47 (2.47) 

Premorbid IQ (p<.001) 117.23 (5.32) 102.36 (12.62) 

Parental SES 2.83 (1.26) 3.00 (1.13) 

CPZ Equivalent --- 353.25 (234.60) 

PANSS ---  54.29 (7.37) 

BPRS ---  24.00 (14.08) 

SANS --- 31.64 (10.02) 

SAPS --- 19.85 (17.20) 

Figure 3b – ERP Results for Sentence-Final CWs: By accuracy 

In healthy adults, as 

predicted, the smallest 

N400 was elicited to highly-

related CWs, a medium-

sized N400 was seen to 

intermediately-related 

words, and the largest N400 

was observed for unrelated 

words. 

 

Interestingly, in patients 

with schizophrenia, there 

were no differences in the 

N400 amplitude for any 

condition. 

When examining ERPs to 

CWs to which participants 

correctly responded, 

healthy adults and 

schizophrenia patients 

showed a similar pattern 

of N400 amplitudes as 

described above. 
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Summary and Discussion 
Behaviorally, healthy adults and schizophrenia patients showed a similar pattern of results 

when deciding whether a final sentence was related to its preceding context. However, 

neurally, a different pattern of results emerged; healthy adults’ N400 amplitude was 

modulated by degree of relatedness when results were examined by condition, accuracy, and 

subjective ratings. The N400 amplitude of schizophrenia patients was unaffected by degree 

of relatedness. These results suggest that online discourse comprehension in schizophrenia 

is impaired. However, a similar pattern of late negativity to the intermediately-related 

condition for patients and controls may be related to the active process of generating an 

inference in order to make a relatedness judgment. 

 

Methods 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 – Electrode Montage 
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Figure 2b –  Behavioral Results: Response Time (RT) 

 
 

 

 

 

Highly-related (80 

scenarios) 

The final sentence is highly-related 

to preceding discourse. 

Mark and John were having an argument.  

Mark began to hit John hard.  

The next morning John had many bruises. 

Intermediately-

related (80 

scenarios) 

The final sentence is intermediately-

related in that readers need to draw 

an inference to connect final 

sentence to preceding discourse. 

Lexico-semantic associations are 

matched with highly-related 

condition. 

Mark and John were having an argument.  

Mark got more and more upset.  

The next morning John had many bruises. 

Unrelated (80 

scenarios) 

The first two sentences were 

replaced from a different discourse 

scenario. 

Mark and John were gambling at the casino.  

They won every game of blackjack.  

The next morning John had many bruises. 

Critical words (CWs) were determined 

by asking twelve other participants (four 

per list) to rate the relatedness of the 

sentences and to indicate the word that 

helped them make that decision. 

Approximately 50% critical words were 

sentence-final words. 

 

The first two sentences were presented 

consecutively (3.4 seconds each, 100 

ms ISI). The third sentence was 

presented word-by-word for 500 ms per 

word (100 ms ISI). 

 

EEGs measured with 29 active tin 

electrodes. Electrodes were referenced 

to the left mastoid (see Figure 1). 

 

Task: Participants were asked to press 

one of three buttons to indicate whether 

the final sentence was related to 

preceding context. 

 

Conditions               Explanations                           Examples 

Overall, patients with schizophrenia were less accurate and slower than controls at 

determining whether a final sentence was related to its preceding context.  However, both 

patients and controls exhibited the same pattern of results:  

Higher accuracy and faster at responding to highly-related and unrelated conditions and 

less accurate and slower at responding to intermediately-related condition. 
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Figure 3c – ERP Results for Sentence-Final CWs: By ratings 

Data were also analyzed 

according to participants’ 

relatedness ratings. 

Similar N400 amplitude 

differences were observed 

in the healthy adults 

whereas the schizophrenia 

patients’ N400 amplitude 

was not modulated by 

their relatedness ratings. 

 

As above, both healthy 

adults and schizophrenia 

patients showed greater 

late negativity to the 

intermediately-related 

condition. 

Both healthy adults and 

schizophrenia patients 

showed greater late 

negativity to the 

intermediately-related 

condition.  
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