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•Prevalence rates of at least one psychotic-like experience in adolescent populations range from 15.2% to 19.1% (Nishida et al 2006; Lataster et al 2006). Self-reported psychotic-like 
experiences in adolescence are associated with a 5 to 16 fold increased risk of clinical psychotic disorder in adulthood (Poulton et al 2000; Welham et al., 2009). Thus, adolescence is an 
important age group for studying the developmental trajectory to psychosis (Meng et al., 2009). 

•Altered patterns of neural activation have been reliably elicited during processing of semantically anomalous sentences in patients with schizophrenia (Nestor et al 1997; Niznikiewicz et al 
1997; Adams et al 1993). The N400 ERP component is a sensitive marker of semantic processing and reflects a negative-going deflection in amplitude with a peak latency of 400ms. A small 
N400 is typically elicited in response to a congruous sentence ending, whereas, a large N400 is evoked in response to an incongruous sentence ending. 

• Previous ERP studies have reported an anterior scalp distribution of the N400 component in children, as opposed to a more posterior distribution observed in adults (Coch & Holcomb, 2003; 
Holcomb, Coffey, & Neville, 1992).

•The present study examined ERP responses to semantically anomalous written sentences in 11-13 year old adolescents reporting psychotic-like experiences.  

•As expected, performance on the congruous sentence-endings was significantly faster and more accurate than on the incongruous sentence endings. 

•Previous fMRI and ERP studies on children’s processing during reading and semantic priming have found activation in inferior frontal regions and in the left temporo-parietal cortex 
(Shaywitz et al 2002; Coch and Holcomb, 2003; Atchley et al 2006; Chou et al 2006). These previous findings are consistent with the maximal negative activity revealed at anterior frontal 
regions. 

•Regarding laterality, the left hemisphere typically displays greater amplitude than the right in language tasks (Neville et al., 1986), except for ERP responses to semantically anomalous 
information in which case the laterality is reversed (Kutas and Federmeier, 2000; Silva-Pereyra et al., 2005). 

•The level of difficulty for integrating a word into its preceding context is reflected by the amplitude of the N400 component. The more negative the amplitude, the more difficult it is for 
context integration. As accuracy and reaction time did not differ significantly between groups, the enhanced amplitude to both congruous and incongruous sentence-endings in the at-risk 
group may indicate that context was used differently in the two groups. Although a congruity effect was observed in the at-risk group, enhanced negativity to congruous sentence endings 
suggested hypoactivation of strongly and weakly related concepts following a meaningful stimulus and thus, failed to use context efficiently (Kiang et al., 2008; Ohta et al., 1999; Nestor et 
al., 1997). 

•Following completion of the K-SADS clinical interview and the MATRICS neuropsychological test 
battery, 32 adolescents agreed to participate in the EEG study. Based on the outcome of the interview, 
the at-risk group contained 18 participants (11Male;7Female) with the control group comprising 14 
participants (6Male;8Female). 

•While recording 64-channel EEG, the participants completed a semantic language task based on the 
original Kutas and Hillyard (1988) N400 paradigm. 

•Participants were presented with 64 sentences in which the final word was either congruous or 
incongruous with the preceding context. E.g. “Every year they held their annual dog”. The task was to 
indicate whether the sentences made sense or not by pressing ‘y’ or ‘n’ on the keyboard. Thirty-one 
sentences were semantically congruous and 33 were semantically incongruous.

•Participants wore a 64 channel Easy Cap© connected to a Brain Vision© high impedance ERP 
amplifier. Individual electrodes were adjusted to achieve an impedance level of <10kΩ.  BESA© 
Analysis software calculated average ERP waveforms. SPSS analysed mean amplitudes and latencies of 
midline central electrodes and right and left frontal electrodes.
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*128 trials per block
                                                                  Electrophysiological Correlates

                                                                                    Discussion

Behavioural Results:

Accuracy & RT:

Significant differences were found for condition overall for both accuracy and reaction time [F(1, 30) = 
26.547, p=.000 ; F(1, 30) = 17.134, p=.000, respectively] with congruent sentence endings yielding higher 
accuracy scores and faster reaction times than incongruent sentence endings.

Groups did not differ significantly in accuracy or reaction time on the task overall or across congruent and 
incongruent conditions.

ERP Results:

Amplitude & Latency:

The N400 component was located at right anterior frontal electrodes, with no group differences found on 
amplitude or latency measures. Negative amplitude was significantly larger in the right hemisphere than the 
left hemisphere for both groups [F(1, 30) = 8.918, p = .006]. 

The Sentence-completion task elicited widespread frontal negativity in the at-risk group, with increases in 
negative amplitude to both congruent [F (1, 17) = 6.280, p = .023] and incongruent sentence conditions [F 
(1, 17) = 7.259, p = .015].  However, the increase in amplitude was significantly larger in the right 
hemisphere [F (1, 17) = 6.584, p = .020] than the left [F (1, 17) = 4.483, p = .049] on the incongruent 
condition. 

For the controls, negativity was localized to the right hemisphere. Amplitude did not differ in the left 
hemisphere across congruent or incongruent conditions; however, amplitude differed significantly in the 
right hemisphere with incongruent sentences yielding larger negativity than congruent sentences [F (1, 13) 
= 7.065, p = .020]. 

The control and at-risk groups were compared on amplitude and latency across central electrodes on 
congruent and incongruent conditions, revealing no significant differences for both groups. 
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Figure 1: Examples from the sentence completion task displaying congruous 
and incongruous sentences with keyboard response options.

Figure 2: BESA head maps illustrating negative amplitude at right frontal 
electrodes. 

Figures 3-7: Bar & Line Graphs illustrating significant differences in amplitude 
across hemisphere and task condition.
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