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 P300 latencies were correlated with social functioning only for neutral, not 

scrambled stimuli, and only in inferior frontal electrodes. Specifically, P300 latencies 

were positively correlated with SFS Total (r=.499, p=.025), Interpersonal 

Communication (rho=.593, p=.006), Prosocial (r=.458, p=.042), and a trend for Social 

Engagement / Withdrawal (r=.389, p=.090). The correlation with SFS Total is illustrated 

below.  

 

Figure 4.74. Correlation of Inferior Frontal P300 Latency for Neutral Stimuli with SFS 

Total. 
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CHAPTER 5:  DISCUSSION 

 This study strove to explore the discriminant and criterion-related validity of ERP 

responses to stimulus manipulations in a complex pilot ERP protocol and relationships 

with an assessment battery modeled to mirror batteries used in SMI research. 

Undergraduate participants were recruited for Cognitive Perceptual and Interpersonal 

schizotypy, and the resultant sample of twenty participants represented a wide range 

along dimensions of schizotypal characteristics but did not represent the common 

extreme vs. normal schizotypy samples used for dichotomous categorization.  

 Reflecting several promising trends in schizotypy, SMI, and cognitive 

neuroscience research, the present study design included stimulus blocks including 

subliminal followed by supraliminal stimuli. The stimuli were angry, happy, or neutral 

faces or matched scrambled images. Half of the subliminal images were blank in order to 

provide a test of priming effects.  

 P1, N170, and P300 components were targeted as likely ERP components to 

reflect information processing processes within and between supraliminal and subliminal 

stimulus durations related to neuropsychological, social cognitive, personality, and social 

functioning measures. Given the exploratory nature of this study, external correlates were 

only followed up for raw peak amplitudes and latencies and reliable conditional effects.  

 The ultimate purposes of this study were, first, to establish the feasibility of ERP 

techniques in measuring social information processing related to individual differences. 

The targeted individual differences were those dimensions that vary among healthy 

individuals, as defined by schizotypy, and also represent characteristics that in their 

extremes represent the maladaptive personal and social dynamics that perpetuate 
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disability in serious mental illness and are targets of treatment (e.g., Rasmussen, 2005). 

Finally, given reliable measurement of ERPs that correlate with these characteristics, 

recommendations will be made to optimize an assessment battery including ERP for 

future analogue schizotypy and clinical SMI research.   

 

 Summary by of Results by Hypothesis. 

 

 Hypothesis 1: Feasibility.  

Hypothesis #1) The ERP protocol and assessment battery are feasible in terms of 

implementation and attrition. 

a) No participants will drop out of the study due to any aspect of the 

electrophysiological testing protocol (barring more common attrition, such as 

no-shows, cancellations, fire alarms, etc.). 

b)  No adverse events will occur related to the electrophysiological protocol. 

c) The full testing protocol will be completed within the allotted four hours for 

all participants. 

d) ERP data for a large portion (≥80%) of participants will be usable.  

The protocol will be capable of portability (i.e., fully transferable to a portable 

system). 

 

This hypothesis, regarding feasibility, was partially supported. There were no 

adverse effects or notable attrition, but there were problems with recruitment and usable 

data. First, recruitment of people with high levels of schizotypy proved even more 
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difficult than expected. Contacting and recruiting participants with high Cognitive 

Perceptual scores in particular had a very low success rate. Further, approximately 30% 

of all participants' ERP data were not usable, albeit with relatively conservative inclusion 

criteria. Simple issues such as blinking led to excessive noise for some participants, but 

the source of noise was unknown for many. However, there was no reason to expect that 

the EEG system and testing protocol cannot be fully portable, and many issues with EEG 

usability may be resolved with a briefer protocol, newer equipment, and experimenters 

with more experience. Nonetheless, some degree of attrition due to EEG noise may be 

unavoidable.  

  

Hypothesis 2: Conditional Effects.  

Hypothesis #2) The ERP protocol will produce reliable conditional waveforms in 

expected electrode regions. ERP components will show discriminative validity in 

measuring independent variance in brain responses to emotional, social, and non-social 

stimuli. 

Utilizing both the preliminary empirical waveform derivation (temporal PCA) and 

subsequent peak and latency analysis: 

e) The P1 component will be reliably identified in response to faces and 

scrambled images. 

i. P1 will be identified most focally in Temporoparietal and Occipital 

electrode regions and diffuse positivity in anterior electrodes. 

ii. P1 will be enhanced for faces vs. scrambled images in both subliminal 

and supraliminal presentations. 
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f) The N170 component will be reliably identified in response to faces and 

scrambled images. 

i. N170 will be identified most focally in Occipital and Temporoparietal 

electrode regions, with a simultaneous focal positivity in electrode 

regions near the vertex (VPP) and nearly simultaneous diffuse 

positivity in anterior electrodes (dipole).   

ii. N170 will be enhanced for faces vs. scrambled images in both 

subliminal and supraliminal presentations. 

iii. Emotional faces will modulate the N170 such that responses to angry 

faces have the largest magnitude and neutral faces the least, with 

happy faces reliably in between, in both subliminal and supraliminal 

presentations.  

iv. Across angry, neural, and happy faces, supraliminal faces will evoke a 

greater magnitude N170 than subliminal faces. This effect is expected 

to be reduced for Angry faces, which may elicit a stronger subliminal 

response due to increase salience. 

v. Primed supraliminal images will have lower magnitude and earlier 

latency N170 compared to unprimed supraliminal images. If this 

comparison is significant, it will show a priming effect, implying that 

this within-block subliminal and supraliminal design is not appropriate 

for efficient assessment of the supraliminal vs. subliminal comparison 

(having to control for priming).  
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g) The P300 component will be reliably identified in response to faces and 

scrambled images. 

i. P300 will be focused in Parietal and proximal electrode regions, with 

its negative dipole diffused across anterior electrodes.  

ii. P300 will be enhanced for faces vs. scrambled images in supraliminal 

but not subliminal presentations. 

iii. P300 will be enhanced for angry vs. happy images in supraliminal but 

not subliminal presentations.  

h) The subliminal blank vs. other faces comparison will be significant for all 

waveform components. This is expected but not meaningful. Any 

nonsignificant differences would be notable. 

 

This hypothesis regarding reliable conditional waveforms was partially supported. 

The expected P1, N170, and P300 components were reliably derived and PCA and peak 

and latency perspectives generally converged. However, several expected conditional 

effects were not observed, particularly for emotion-specific comparisons.  

 Hypothesis 2a. P1 was reliably identified in the timeframe and regions expected, 

but it was not different by stimulus type or presentation time. P1 has been associated with 

emotion and face-specificity (e.g., Batty & Taylor, 2003) but not in all studies (e.g., 

Bentin et al., 1996). The specificity of P1 appears to be contingent on experimental 

conditions (Eimer & Holmes, 2007).  

Hypothesis 2b. N170 and related components were reliably identified in the 

expected timeframe and regions and showed the expected face-specificity, with less 
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negative peaks for scrambled stimuli (Eimer, 2011), supporting Hypotheses 2b-i and 2b-

ii. 

Hypothesis 2b-iii was not supported. Although there were trends toward a less 

negative N170 peak for angry stimuli (the opposite direction of the hypothesized effect), 

the only reliable effects were between faces and scrambled stimuli. Angry faces have 

shown increased N170 compared to happy faces in previous research, but not in a design 

similar to the present study (Krombholz, Schaefer, & Boucsein, 2007). 

The opposite direction of Hypothesis 2b-iv was observed, such that subliminal 

N170 had greater magnitude than supraliminal N170, and the face vs. scrambled image 

comparison was stronger for subliminal stimuli. There was a trend such that angry faces 

elicited less extreme N170 for supraliminal presentations, and this effect was reduced for 

subliminal presentations. In other words, there was a trend towards a different effect of 

stimulus duration (presentation time) for angry vs. other stimulus types, but this was not 

significant. Recent research has generally shown greater N170 for consciously-perceived 

faces than subliminal faces, although such research is limited (Navajas, Ahmadi, & 

Quiroga, 2013). It is possible that the subliminal masking manipulation failed, and thus 

the intended subliminal presentation was consciously-perceived. The timing of the onset 

of the image to the mask was tested and consistently within ±1ms of the intended 13ms. 

However, the particular backward masking design or some unknown technical problem 

may have resulted in conscious perception of masked stimuli. It is also possible that the 

present design, involving paired subliminal and supraliminal priming, may change the 

modulation of N170 by increased stimulus presentation time.    
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Hypothesis 2b-v was not supported. There was no reliable effect of priming on 

supraliminal images or stimulus type comparisons. This was true for all three target 

components. Previous studies have not utilized this design. Although an effect was 

hypothesized, this null finding was ideal as priming effects were not the purpose of the 

study design. This result provides minor evidence that the combined stimulus design did 

not dramatically affect the individual conditional effects, although several other results 

suggest otherwise. 

Hypothesis 2c. This hypothesis was partially supported. P300 was reliably 

identified in a timeframe and regional distribution consistent with previous studies of face 

emotion perception. In fact, the PCA factor 2 represented a timeframe consistent with 

emotional face studies using a "single-stimulus" task rather than the typical oddball or 

other infrequent vs. frequent P300 design (Strüber & Polich, 2002; Balconi & Lucchiari, 

2007). 

Hypothesis 2c-ii was partially supported.  

The face vs. scrambled image main effect was observed in both parietal and 

inferior frontal regions for subliminal stimuli, but was different for supraliminal stimuli. 

For subliminal scrambled stimuli, P300 was nearly non-existent, whereas it was strong 

and relatively flat across face stimuli, similar to the P300 for scrambled images in 

previous studies (e.g., Bentin et al., 1996).  

For supraliminal stimuli, a more complex stimulus type effect was noted, with a 

greater magnitude peak for angry vs. happy faces and overall greater magnitude peaks for 

scrambled stimuli - the opposite direction of effect than that for subliminal scrambled 

stimuli. Opposite effects across subliminal and supraliminal presentation times is not 
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greater magnitude P300 peaks were related to faster performance on Trails A. 

Correlations were noted for every stimulus type, but differentially across regions.  

For scrambled, but not angry images in the negatively-oriented inferior frontal 

region, the P300 stimulus duration difference (supraliminal-subliminal) was also 

significantly positively correlated with Trails A. This suggests that participants whose 

supraliminal scrambled P300 was more negative (of greater magnitude) than subliminal 

scrambled P300 performed faster on Trails A. These comparisons are unprecedented to 

the knowledge of this author.  

Taken in context, supraliminal scrambled P300 raw peak amplitudes showed the 

greatest correlation with Trails A, particularly in the inferior frontal region, and 

subliminal scrambled P300 peaks were not correlated with Trails A. Some researchers 

have questioned the validity of the relationship of P300 to selective attention processes in 

visuospatial attention tasks (e.g., Potts et al., 2002). However, Trail-Making Test 

performance is a very different measurement construct than the typical behavioral 

measures utilized during neuroimaging experiments. The peak amplitude correlation 

finding may be consistent with the finding that P300 amplitude for face stimuli is 

suppressed as working memory load increases (Morgan et al., 2008). For participants for 

whom Trails A requires greater cognitive effort, suppressed P300 may thus be expected. 

However, one would then expect an even greater correlation for Trails B. Additionally, 

one would expect the opposite effect for the supraliminal-subliminal difference, as 

subliminal stimuli would be expected to evoke substantially reduced working memory 

processes than supraliminal presentations, although this interpretation does assume a 

certain participant "strategy," which is not consistent with the passive experimental 
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design. The research on subliminal visual P300 is inconsistent. Some studies suggest 

subliminal P300 is typically similar in amplitude and latency to supraliminal P300, and 

conscious perception of the stimulus is not related to P300 (Bernat, Bunce, and Shevrin, 

2001), while other studies suggest P300 in fact marks conscious perception (Ress & 

Heeger, 2003; Pins & Ffytche, 2003). P300 has also been interpreted as indexing 

conscious processing and integration of emotional content (Kiss & Eimer, 2007). So, if 

P300 may in fact index conscious processing of images, a greater P300 magnitude for 

supraliminal (fully conscious) compared to subliminal (not conscious, or minimally 

conscious) presentations may represent a greater degree of stimulus processing and 

integration. The complexity and ambiguity of the scrambled stimuli may elicit a different 

degree or quality of conscious processing  compared to the angry or other emotional face 

stimuli, which comparison is apparently related in this sample to sustained attention and 

visuomotor speed. This effect clearly requires replication, as its precedent is sparse and 

previous studies typically have not explored external correlations related specifically to 

scrambled image response. However, this result does call into question the initial 

intention for scrambled images to elicit a differential "pure" visual processing ERP 

compared to faces. This effect appears to hold for the face-sensitive N170, as expected, 

but P300 results suggest the complexity of scrambled images modulates visual ERPs in 

itself.  

Hypothesis 3b. This hypothesis was partially supported. N170 subliminal peaks 

were correlated with immediate face memory, and the subliminal face-specific difference 

(neutral-scrambled) was positively correlated with immediate face memory and the 

average of immediate and delayed face memory.  So, as hypothesized, greater face-
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specificity for N170 was associated with greater face memory, although this was only for 

subliminal stimuli. N170 was not related with face identification (BTFR).  

P300 peaks were not correlated with face memory, but inferior frontal 

supraliminal P300 latency for neutral but not scrambled stimuli was correlated with 

immediate face memory, suggesting later inferior frontal P300s for neutral stimuli were 

associated with better face memory.  

Hypothesis 3c. This hypothesis was partially supported. N170 was not correlated 

with strictly face emotion recognition. However, for a verbal and two cross-modal 

emotion identification subscales (VEIT, ACS Speaker Meaning, and ACS Meaning 

Change) moderate negative correlations were observed with subliminal N170 peaks, 

particularly for angry but also a trend towards neutral stimuli and no correlation for 

scrambled stimuli. These cross-modal (visual ERP, verbal emotion perception tests) 

correlations were also noted for the face-specific difference for subliminal N170 peaks. 

However, the probability values were relatively high for these correlations (ps>.025), 

excepting that of angry subliminal N170 peaks with VEIT (p=.019).  

N170 latencies showed a similar pattern. Neutral supraliminal N170 latency was 

negatively correlated with VEIT (p=.003), as well as ACS Pair-Matching, Meaning 

Change, and Prosody-Pair Match. These results suggest later N170 for supraliminal 

neutral stimuli is related to poorer verbal emotion perception abilities. These correlations 

with verbal and cross-modal but not facial emotion tasks are counter-intuitive, given that 

the stimuli were visual and N170 is thought of as a face-specific component. However, 

social perception neither typically develops nor occurs in uni-modal contexts (e.g., Giard 

& Peronnet, 1999), and the ACS Pair-Matching and Prosody-Pair Match tasks involve 
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matching a verbal emotional stimulus with a visual face (or faces) target. It is 

alternatively possible that the purely face emotion identification tasks (ACS Affect 

Naming and FEIT) did not capture meaningful variance in emotion identification 

abilities, but it could also be that N170, particularly for neutral and high-salience 

emotional faces, in this case is tapping into a process that is integral to the development 

and maintenance of a broader multi-modal social perception information processing 

system.  

In support of hypothesis 3c, The face-specific (neutral-scrambled) P300 effect 

was correlated with face emotion recognition. In the positively-oriented parietal region, 

the difference between supraliminal neutral and scrambled peaks was positively 

correlated with two face emotion recognition tasks and the overall score for ACS Social 

Perception. So, participants whose P300 response to subliminal neutral faces was greater 

than that for scrambled faces performed better on face emotion recognition tasks. This 

emotional modulation effect is relatively consistent with recent literature and may reflect 

early emotional processing or categorization of subliminal emotional stimuli (Shevrin, 

2001), although some studies have not shown an effect of facial emotion on subliminal 

P300 (Balconi & Lucchiari, 2007), and this particular design is unprecedented.   

The emotion-specific (angry-happy) effect for supraliminal P300 was positively 

correlated with verbal emotion identification (VEIT) and social inference (ACS Meaning 

Change) in the negatively-oriented inferior frontal region. These correlations had 

relatively low probability values (VEIT p=.001, ACS Meaning Change p=.011), although 

no other ACS subscales were correlated. These correlations are in the direction such that 

greater magnitude supraliminal angry vs. happy P300 peaks were associated with greater 
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verbal emotion identification and social inference. This correlation is discussed in context 

in the following section. 

 

Hypothesis 4: Schizotypy and Social Functioning. 

Hypothesis #4) ERP components will show reliability as markers of traits that covary 

with degree of schizotypy and social functioning and thus may be expected to parallel 

differences between people with SMI. 

a) Several of the above neuropsychological and social cognitive relationships with 

ERP will also be present in the relationship between schizotypy and social 

functioning.  

i. P1 and P300 will both be negatively correlated with Cognitive-Perceptual 

schizotypy and positively with social functioning, such that lower 

magnitude amplitude is associated with greater positive schizotypal traits 

and lower social functioning. 

ii. The difference between supraliminal neutral vs. scrambled face N170 will 

be negatively correlated with Interpersonal schizotypy and positively 

correlated with social functioning, such that a smaller difference between 

the conditional waveforms is associated with greater negative schizotypy 

traits and poorer social functioning. 

iii. The difference between subliminal angry vs. happy face N170 will be 

positively correlated with Cognitive-Perceptual schizotypy, such that a 

greater modulation of the subliminal N170 by an angry face is associated 

with greater positive schizotypy. Notably, this is a slightly paradoxical 
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hypothesis, given the hypothesis above that this comparison will be 

associated with better emotion recognition skills, when we know that 

emotion recognition skills are generally poorer in people with extreme 

positive symptoms. However, the author is treating these as two separate 

hypotheses and assuming that this hypothesis may be driven by a 

perceptual bias toward threatening stimuli in people with suspicious 

characteristics - one element of positive schizotypy.   

 

This hypothesis was partially supported. All three components showed promising 

correlations with schizotypy, social functioning, or both, but the specific nature and 

direction of correlations were typically not as hypothesized.  

Hypothesis 4a-i. This hypothesis was partially supported. Supraliminal neutral 

and scrambled N170 peaks showed isolated correlations with schizotypy, but N170 

latencies showed a more reliable pattern of effects. Specifically, N170 latencies for 

subliminal neutral but not scrambled stimuli were positively associated with 

Interpersonal, Social Anxiety, and Suspiciousness schizotypy scales. Scrambled 

subliminal latencies showed an isolated positive correlation with Unusual Perceptions. 

On the other hand, neutral but not scrambled supraliminal N170 latencies were positively 

correlated with Cognitive Perceptual and Unusual Perceptions scores. 

P300 peaks were not correlated with schizotypy as hypothesized. The P300 

duration difference (supraliminal-subliminal) effect was correlated with Interpersonal and 

Cognitive Perceptual schizotypy. In the positively-oriented parietal region, P300 peak 

differences for scrambled images were negatively correlated with Interpersonal 
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Constricted Affect and Social Anxiety. In the negatively-oriented inferior frontal region, 

peak differences for angry faces were negatively correlated with Interpersonal No Close 

Friends and Suspiciousness.  

Similarly, the P300 face-specific difference (neutral-scrambled) effect was 

correlated with positive symptom-like experiences. The difference between parietal 

subliminal neutral vs. scrambled P300 peaks negatively correlated with Cognitive 

Perceptual schizotypy, particularly Unusual Perceptions, Ideas of Reference, and 

Suspiciousness. However, these correlations between P300 difference scores and SPQ 

scales had relatively high probability values (ps>.025).  

This difference (neutral-scrambled) was also correlated negatively with Social 

Functioning Independence-Competence for inferior frontal subliminal P300 peaks. This 

correlation had a low probability value (p=.008) but was relatively isolated - other SFS 

scales were not correlated with the neutral-scrambled peak difference for subliminal or 

supraliminal stimuli. 

The emotion-specific difference (angry-happy) effect was also correlated 

negatively for inferior frontal supraliminal P300 peaks with Interpersonal schizotypy, 

particularly No Close Friends, as well as with Suspiciousness. The Interpersonal 

correlations had relatively low probability values (Interpersonal p=.016; No Close 

Friends p=.009).  

This emotion-specific difference (angry-happy) effect was also correlated 

negatively with overall social functioning and Recreation and Prosocial activities in 

particular for subliminal parietal P300 peak differences. These correlations also had 
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relatively low probability values (Total SFS p=.016, Recreation p<.0005, but Prosocial 

p=.084).  

Inferior frontal P300 latencies were positively correlated  for supraliminal neutral 

stimuli with overall social functioning (p=.025) , Interpersonal Communication (p=.006), 

Prosocial activities (p=.042), and Social Engagement and Withdrawal ) (p=.090). 

The exact specifications of hypothesis 4a-i were not fully-supported, but the 

general hypothesis that N170 and P300 would be related to schizotypy and social 

functioning were well-supported. The most compelling findings are summarized next. 

In particular, later N170 latencies for subliminal neutral and scrambled stimuli 

were associated with Cognitive Perceptual, Interpersonal, and Social Anxiety dimensions 

of schizotypy. Later latency for N170 is associated with stimulus manipulations such as 

inverted faces but not objects (Bentin et al., 1996) and stimulus dissimilarity (Rossion & 

Jacques, 2008), and earlier N170 is noted for faces compared to objects (Itier & Taylor, 

2004). N170 latency differences have not typically been analyzed  in SMI, but have had 

mixed results in a few studies (Campanella et al., 2006; Wynn et al., 2013). 

Unfortunately, to this author's knowledge, previous studies in schizotypy have not 

analyzed N170 latencies.  

 P300 peak differences showed many relationships with schizotypy and social 

functioning.  

The face-specific difference (neutral-scrambled) was correlated with Cognitive-

Perceptual schizotypy such that greater enhancement of subliminal P300 for faces was 

associated with decreased schizotypy. These effects had relatively high probability 

values. This comparison is more commonly made in the literature for subliminal 
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emotional faces (e.g., Balconi  & Lucchiari, 2007), but the conditional effect is in line 

with the concomitant idea that P300 is enhanced for social and emotional stimuli 

compared to non-social scrambled images, and this is a more dramatic manipulation than 

the comparison of neutral to emotional faces. Moreover, neutral faces are only "neutral" 

in comparison to exaggerated emotional faces. Compared to scrambled images, they are 

quite social and emotional. Enhanced subliminal P300 for faces than scrambled images 

may then represent a normative conditional effect for which deviation, or specifically a 

lack of enhancement, represents abnormal information processing at a level preceding 

conscious perception. To reiterate, these findings clearly require replication to be 

interpreted due to their relatively high probability values. However, the context of 

correlations with raw peak amplitudes and other conditional differences with measures 

across the spectrum bolster the potential validity of these findings.   

The emotion-specific (angry-happy) difference for supraliminal P300 was 

correlated with Interpersonal schizotypy and Suspiciousness such that greater magnitude 

angry vs. happy P300 peaks were associated with greater schizotypy (and, technically 

greater happy than angry P300 peaks were associated with decreased schizotypy, but the 

correlation appears to be driven by values in the angry > happy and angry = happy range; 

see Figure 4.71). As previously mentioned angry-happy supraliminal P300 was 

associated with increased verbal emotion identification abilities. Although schizotypy 

was not correlated with verbal emotion identification, it is possible that either or both of 

these P300 results are Type 1 errors, but it is also possible they are both valid and 

represent different aspects of the information processing indicated by face P300. 

Interpersonal schizotypy and Suspiciousness both involve anxiety related to social stimuli 



176 

 

and often avoidance thereof. The relationship between P300 with either attentional 

avoidance or, conversely, facilitated vigilance toward emotional stimuli is debated (e.g., 

Shah et al., 2013). Abnormal attentional processes, particularly hypervigilance, toward 

emotional stimuli could conceivably facilitate performance in recognizing emotions in 

the degraded recordings of the VEIT. Most previous research has utilized angry vs. 

neutral face comparisons, and this study found only a reliable conditional difference  for 

angry vs. happy faces. So, these particular comparisons are unprecedented and clearly 

require replication and expansion.  

Finally, later frontal supraliminal P300 latencies for neutral stimuli were 

associated with greater social functioning, particularly Interpersonal Communication, 

which indexes number of close relationships and perceived communication ability. As 

previously mentioned, later latency was also associated with improved face memory. 

Given that the P300 latency may reflect stimulus evaluation and increase with working 

memory load, this correlation may reflect relatively increased resource allocation in the 

evaluation of consciously-perceived face stimuli (Kok, 2001). The fact that it was only 

related for neutral faces supports this hypothesis, as the neutral faces are quite ambiguous 

whereas the emotional faces are unequivocal. On the other end of the correlation, SMI is 

associated with both decreased social functioning and increased misinterpretation or 

quick, unreflective emotional judgments of neutral face stimuli, and deficits in affect 

perception have been linked to decreased social functioning (Penn et al., 2006; Edwards 

et al., 2002; Brekke, Kay, Kee, & Green, 2005). However, later peak latencies for oddball 

P300 have been related to maladaptive personality types (Hansenne, 1999).   
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 Hypothesis 4a-ii was not supported for schizotypy. SPQ scales were not 

correlated with N170 peak differences. The precise hypothesized relationships were not 

observed for social functioning, but subliminal neutral N170 peaks and the difference 

between these peaks and scrambled peaks were each positively correlated with 

performance of independent social functioning roles. So, the magnitude of the neutral 

face N170 and the face-specific difference (neutral-scrambled) were associated with 

social functioning. This is the opposite of the hypothesized effect, as N170 is a negative 

waveform. So, less negative (lower magnitude) peaks were associated with greater social 

functioning, as was decreased modulation of N170 by faces compared to scrambled 

images. These effects had relatively low probability values (p=.010 and p=.018, 

respectively), but they were isolated (i.e., other stimulus types, supraliminal presentation, 

and all other social functioning scales were not correlated).  

Hypothesis 4a-iii was not assessed for schizotypy because the hypothesized face 

emotion effect (angry-happy) was not observed for N170 peaks.  

 

Exploratory (Un-hypothesized) P1 Results. 

There were several notable correlation patterns with P1 that show evidence of 

validity.  

P1 peaks for neutral stimuli correlated negatively with face memory, overall 

social functioning, and reported prosocial behaviors, and the difference between neutral 

and scrambled peaks (face-specific difference) was correlated negatively with overall 

social functioning and reported prosocial behaviors. So, more positive P1 peaks for 

neutral stimuli were associated with poorer face memory and social functioning, and 
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relatively more positive peaks for neutral stimuli compared to scrambled stimuli were 

also associated with poorer functioning. In fact, the highest scores on SFS Prosocial were 

obtained by participants with the greatest enhancement of scrambled compared to neutral 

stimuli.  

The Cognitive Perceptual scale of the SPQ-BRU was not correlated with P1 peaks 

or latencies, but the subscale Unusual Perceptions was positively correlated with P1 

peaks for neutral stimuli. So, more positive P1 peaks for neutral stimuli were associated 

with a greater degree of positive symptom-like experiences. 

Overall, P1 was not explored in great detail due to its lack of conditional effects. 

So, in the effort for reducing Type 1 error, subliminal and emotional P1 peaks and 

latencies were not analyzed. However, the observed correlations between P1 supraliminal 

neutral and scrambled peaks with external measures are compelling. P1 has shown mixed 

results in social cognition and SMI research, with a common lack of external correlations 

for P1 in the SMI literature (e.g., Wynn et al., 2008; Obayashi et al., 2009) but also 

several studies suggesting reduced P1 is associated with illness and reduced cognitive 

abilities (e.g., Foxe, Doniger, & Javitt, 2001; Haenschel et al., 2007). The present results 

are in the opposite direction of the typical findings, although these specific comparisons 

are unprecedented to the knowledge of this author. It is possible that greater P1 amplitude 

in fact does confer more efficient early visual processing and that the present results are 

paradoxically related to social functioning, symptom-like experiences, and face memory 

as a result of sampling bias. Another possible interpretation is that in this particular study, 

relatively greater P1 indicated less-efficient early visual processing, similar to the lack of 

attenuation or inhibition noted in psychiatric illnesses for early sensory processing (e.g., 
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Braff, Geyer, & Swerdlow, 2001). This interpretation would most likely imply a 

familiarity or priming effect. Although priming effects on supraliminal stimuli were not 

significant in this study, it is possible that the manipulation of blank vs. non-blank 

subliminal primes did not in fact account for priming. In other words, having a prime 

stimulus, whether blank or not, in each stimulus block may have induced a priming 

effect. Finally, the conditional effect of faces vs. scrambled images has been found to be 

the opposite of N170 in some studies. P1 may be magnified by scrambled images as 

opposed to faces due to different spatial frequencies (Morgan et al., 2008). Although P1 

was not different by stimulus type, the component's amplitude may simply function in the 

opposite direction. 

 

Limitations 

 Several limitations of this study are apparent. The limitations in the results have 

been mentioned above in the summary and interpretation of results, but there are several 

bigger-picture issues worth noting. 

The most glaring limitation of the present study is that the goal is to define a 

protocol for measuring individual differences over the course of treatment, and yet the 

present study only includes a single time point. It is not expected that this study’s 

participants could feasibly be recruited for a follow-up study, and changes in facilities 

make it impossible that if they could be recruited, the data could be compared directly to 

the first time point. Future studies should plan for multiple observations and at least three 

time points to allow analysis of random effects of change over time (Peer et al., 2007). 
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 The second major limitation is that it was not possible to recruit a large number of 

participants with a very high degree of schizotypy. A continuous model of schizotypal 

traits does not map exactly onto Meehl’s conceptualization of schizotypy and schizotaxia, 

but a linear approach is the best approximation given the available participants and 

timeframe of this study (Lenzenweger, 2006).  Nonetheless, the present results provide 

convincing evidence that there is meaningful variance between relatively psychiatrically 

healthy individuals in schizotypy, social functioning, and even neuropsychological 

performance that are related to information processing as indicated by electrophysiology. 

One main implication of this study is that analogue research into the biosystemic 

relationships relevant to SMI is not only possible but also fruitful and promising. In 

addition to providing the possibility of better mapping psychopathology onto the human 

condition rather than a marginalized psychiatric minority, this also confers the ability to 

develop, pilot, and hone assessment and possibly even treatment techniques in analogue 

samples before application to clinical research. Plus, the primary psychopathological 

construct in this study, schizotypy, and the age group studied happen to overlap 

considerably with efforts at understanding and treating early stages of psychosis, 

prodromal phases, and at-risk populations (Koychev et al., 2012; Phillips & Seidman, 

2008; Rossi & Daneluzzo, 2002). These results may more directly map onto these fields 

of research and clinical work. 

The non-ERP measures used in this study were chosen for their popularity in SMI 

research, and where possible, instruments known to vary meaningfully in both SMI and 

non-SMI samples were chosen. However, several measures appear to have suffered 

ceiling effects, and some may not even measure the same constructs as they do in SMI 
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(e.g., schizotypal Social Anxiety). More psychometric research is necessary to develop 

instruments with known dimensions of variance across SMI and non-SMI samples, or 

commensurate measures (e.g., Bauer & Hussong, 2009). Future studies should carefully 

select measures that will at least reliably represent the population sampled. 

A relative measurement issue was noted in the SPQ-BRU, in that the Magical 

Thinking subscale did not load strongly onto the Cognitive Perceptual factor. The 

distribution of scores on this scale was skewed, and correlations with ERPs were 

noticeably absent, nonsignificant, and often near zero or in the opposite direction of other 

scales. This suggests either the scale was not reliably measured in these samples, the 

ERPs do not reliably indicate information processes related to Magical Thinking in 

positive schizotypy, or both. Given the substantially decreased loading for Magical 

Thinking on its parent factor, it is likely that the scale itself did not function as expected. 

It is possible that participants found these particular questions off-putting or overly 

blatant or that these traits are indicative of Magical Thinking as it relates to schizotypy at 

higher levels but not lower levels of the dimension. Future studies should employ more 

comprehensive confirmatory analytic methods such as Item Factor Analysis (or Item 

Response Theory) to empirically assess reliability across different levels of the factor and 

produce specific hypotheses and recommendations for improvement. 

Passive viewing of the stimuli of interest was chosen to reduce the confound of 

attentional control, but it is possible that the conditional waveforms derived and their 

relationships with external measures were limited by the lack of response conditions. For 

example, P300 responses to visual oddball tasks typically are reduced compared to active 

tasks (Bennington & Polich, 199). However, ERP tasks that are reliably related to 
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attention and executive functions are well-known and utilized in SMI research (Turetsky 

et al., 2007). One purpose of the present study was to develop a modified ERP task that 

reliably elicits waveforms indicating processes other than attention and executive 

functioning.  The present ERP task shows evidence of eliciting ERPs related to attention 

as well as more social and emotion-specific processes, but future studies should also 

include more classical ERP tasks to validate the discriminant and convergent validity of 

the present task.  

A notable issue in the present study may be summarized in one word, "scope." 

The enormity of ERP data combined with a biosystemic assessment battery is obvious in 

the length and complexity of the present paper, but they also provide a plethora of 

possibilities. A relatively simplistic approach was taken to reduce the number of 

comparisons moderately and produce a feasible thesis. However, spectral analysis, 

laterality, correlations between external measures and conditional effects that were not 

significant, alternative approaches to empirical temporal component derivation, empirical 

spatial derivation, analysis of other factors or components, analysis by demographic 

groups, and many other valid approaches may be taken in future projects with this data or 

follow-up studies.  

A final issue is that the biosystemic relationships that are prominent in SMI don’t 

always replicate in non-SMI samples. This may be due to a completely different system 

in people with SMI, but there are several cases that seem clearly related. For example, 

one would assume that face memory or face identification abilities would be related to 

face emotion recognition. Theoretically, the individual differences in people without SMI 

may be very slight, and the sources of error in any of the constructs may be inflated. In 



183 

 

the present study, this might manifest as an interaction wherein level of schizotypy 

moderates the relationships between other measures, such that people with more 

schizotypy have higher magnitude correlations between measures. A much larger sample 

and substantially more sensitive measures would be required to identify this interaction 

and compare the measures to brain processes. However, the powerful within-subject 

comparisons provided by ERP assessment may obviate this issue to some degree.  

 

Protocol Development Considerations 

 The effects that most robustly differentiate conditions, most clearly match 

biosystemic relationships found in SMI, differ in early and later processes, show a face-

specific and emotion-specific effect, and correlate with schizotypy are considered the 

targets for a new ERP protocol. An additional goal of this protocol will be reduced 

experiment duration and increased trails per condition.  

Subliminal presentation was a primary issue in stimulus design, and several 

effects suggest that the subliminal manipulation may not have been one-hundred percent 

effective. Backward masking designs are relatively simple and have been in use for 

decades (Raab, 1963). However, with increasing familiarity with the literature and 

experience using the technique, there are certain details that may have been improved in 

the present study. In particular, the spatial dissimilarity of the mask used in this study 

compared to the face stimuli that were being masked may have reduced the backward 

masking effect, leaving more of a residual image on the retina than intended. Participants 

never stated that they knew the subliminal "flashes" were the same as the supraliminal 

images, but after being debriefed, many stated that they suspected this. A design such as 
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that of Kiss and Eimer (2007), where the target image is masked with a scrambled 

version of that image would provide substantially more reliable masking. Given that the 

scrambled image would then be presented 13ms after the target image, the ERP for the 

scrambled image could not be analyzed separately. However, there are many different 

degrees and types of scrambling, and different matched scrambled images could easily be 

presented as targets and similarly masked. Also, objects have often been used as a control 

stimulus in comparison to faces, and these would obviate the aforementioned issue, 

though the categorical and processing manipulation would be altered (e.g., Itier & Taylor, 

2004). Notably, the degree to which subliminal images are not noticeable may not make 

any difference in the task's ability to demonstrate differences in early visual processing 

for people with SMI, as these differences have been shown across tasks with different 

types and degrees of masking (Green, Lee, Wynn, & Mathis, 2011). 

In addition to the issues of subliminal presentation, use of objects as a control 

stimulus, while introducing more specific categorical processing, would have the 

advantage of possibly being more configurally similar to faces than scrambled images, 

thus avoiding the difficult to interpret scrambled image specific P300 effects. However, 

these results were correlated with neuropsychological tests to a greater degree than earlier 

components or face stimuli, and as such it may be more productive to manipulate the 

degree of scrambling rather than using objects to provide controlled manipulation of this 

useful conditional component (e.g., Sadr & Sinha, 2004). The latter approach would also 

preserve the specific conditional effects with valuable criterion-related validity observed 

in the present study between P300 and emotion recognition tasks.  
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Considerations concerning the assessment battery have been discussed above, but 

the ERP Debriefing should be modified in future studies. A more formalized and 

carefully documented debriefing process would allow qualitative and quantitative 

analysis of the participants' actual experience of the experiment.  

 Given the results of the present study, the most important effects for 

discriminating conditional effects and relationships with external measures were angry, 

neutral, and scrambled faces across subliminal and supraliminal presentations. However, 

the priming condition was not useful. Additionally, results involving scrambled images 

implied that graded scrambled images are necessary for interpretation, and the subliminal 

manipulation may need to be improved. Finally, in an experiment with no manipulation 

of the stimulus screen location, the fixation point serves little purpose. Given these 

considerations, a proposed new protocol is described below.  

 The protocol described in the figure below includes subliminal and supraliminal 

presentations of angry, happy, partially-scrambled, and fully-scrambled images. Instead 

of a fixation point or blank mask, the target images are forward and backward masked by 

another type of fully-scrambled face. Specifically, a tiling program within the freeware 

GNU Image Manipulation Program, v.2.8.6 easily adjusts the size and saturation of 

square tiles of the original image that are randomly re-distributed and rotated. 

Additionally, the "spread" program provides random shifting of individual pixels. As 

such, two different types of scrambling can be achieved that create different amounts of 

face and emotion ambiguity, but are both essentially the same technique (randomly 

redistributing pixels or groups of pixels by a manipulatable distance from their original 

location). These programs allow the experimenter to scramble images to the degree that 
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they are degraded, but facial expression and identity are recognizable, that face identity is 

recognizable but not expression, and that face identity is essentially not recognizable. 

Using a scrambled mask for forward and backward masking would remove the "flash" 

present in the previous subliminal presentation as well as increase the specificity of the 

configural stimulus manipulations. This design will also reduce the chance of startle 

responses, as were noted for at least one of the participants in the previous protocol.  

Further, the scrambled face mask will decrease the novelty or curiosity invoked by the 

scrambled image. Similarly, half of the target images will be scrambled and half 

unaltered face images, reducing the chance of an oddball effect.  

 Another consideration is that the scrambled images may be better categorized as 

"degraded," rather than "scrambled." It's possible that "scrambled" images, with larger 

blocks of the image moved such that facial features are evident but not in a facial 

structure, may produce different results (e.g., Bentin et al., 1996). However, "degraded" 

face stimuli have been used in face ERP studies with similar effects to that of 

"scrambled" images (e.g., Rossion & Caharel, 2011).  

There is one confound that may be unavoidable - that neutral faces are rarely 

interpreted as truly "neutral." This is a confound in the very idea of measuring 

differentiable social and emotional components, as social stimuli are automatically 

interpreted for emotional valence. However, the angry face condition provides a foil for 

this comparison, whereby the exaggerated emotional condition allows control for extreme 

emotional valence and threat-perception, which is closely conceptually linked to anxiety 

and suspiciousness, among other traits, central to schizotypy (Rasmussen, 2005). 

Although it is not indicated in the figure, another important consideration is the duration 
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of the target stimulus. Varying the subliminal stimulus duration within a window that is 

not expected to be consciously perceptible by any participants (i.e., 13 to approximately 

25ms) and supraliminal stimulus duration, for example from 400-600ms, would decrease 

any possible systematic intrusion by the backwards mask and any possible habituation to 

the "rhythm" of the experiment. The proposed experiment is substantially shorter (63% of 

the original duration), doubles the number of trials per condition, appears more tightly 

controlled, and is likely to take advantage of the criterion-related validity of the 

electrophysiological measures used in the present study.  

 

Figure 4.75. Proposed ERP Protocol. 
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Appendix 1. 

 

SPQ-BR Original Items (Cohen et al., 2010) plus 1st-Person (“I”) vs. 2nd-Person 

(“You”) Wording 

 
SPQ-BR Item Factor Sub-

factor 

I/you 

1. Do you sometimes feel that people are talking about you? CP IR you 

2. Do you sometimes feel that other people are watching you? CP IR you 

3. When shopping, do you get the feeling that other people are taking 

notice of you? 

CP IR you 

4. I often feel that others have it in for me. CP SU I 

5. Do you sometimes get concerned that friends or co-workers are not 

really loyal or trustworthy? 

CP SU you 

6. Do you often have to keep an eye out to stop people from taking 

advantage of you? 

CP SU you 

7. Do you feel that you cannot get “close” to people? IP CF you 

8. I find it hard to be emotionally close to other pe21ople. IP CF I 

9. Do you feel that there is no one you are really close to outside of your 

immediate family, or people you can confide in or talk to about personal 

problems? 

IP CF you 

10. I tend to keep my feelings to myself. IP CA I 

11. I rarely laugh and smile. IP CA I 

12. I am not good at expressing my true feelings by the way I talk and 

look.  

IP CA I 

13. Other people see me as slightly eccentric (odd).  DO EB I 

14. I am an odd, unusual person.  DO EB I 

15. I have some eccentric (odd) habits.  DO EB I 

16. People sometimes comment on my unusual mannerisms and habits. DO EB I 

17. Do you often feel nervous when you are in a group of unfamiliar 

people? 

IP or 

SA 

SA you 

18. I get anxious when meeting people for the first time. IP or 

SA 

SA I 

19. I feel very uncomfortable in social situations involving unfamiliar 

people.  

IP or 

SA 

SA I 

20. I sometimes avoid going to places where there will be many people 

because I will get anxious.  

IP or 

SA 

SA I 

21. Do you believe in telepathy (mind-reading)?  CP MT you 

22. Do you believe in clairvoyance (psychic forces, fortune telling)?  CP MT you 

23. Have you had experiences with astrology, seeing the future, UFO’s, 

ESP, or a sixth sense?  

CP MT you 

24. Have you ever felt that you are communicating with another person 

telepathically (by mind-reading)?  

CP MT you 

25. I sometimes jump quickly from one topic to another when speaking.  DO OS I 

26. Do you tend to wander off the topic when having a conversation?  DO OS you 

27. I often ramble on too much when speaking.  DO OS I 

28. I sometimes forget what I am trying to say.  DO OS I 

29. I often hear a voice speaking my thoughts aloud.  CP UP I 

30. When you look at a person or yourself in a mirror, have you ever CP UP you 
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seen the face change right before your eyes?  

31. Are your thoughts sometimes so strong that you can almost hear 

them?  

CP UP you 

32. Do everyday things seem unusually large or small?  CP UP you 

 

 

Appendix 2. 

 

SPQ-BRU Items 

 
item

# 

Higher

-Order 

Sub-

factor 

text 

1 CP IR I sometimes feel that people are talking about me. 

2 CP IR I sometimes feel that other people are watching me. 

3 CP IR When shopping, I get the feeling that other people are taking notice of 

me. 

4 CP SU I often feel that others have it in for me. 

5 CP SU I sometimes get concerned that friends or co-workers are not really 

loyal or trustworthy. 

6 CP SU I often have to keep an eye out to stop people from taking advantage 

of me. 

7 IP CF I feel that I cannot get 'close'• to people. 

8 IP CF I find it hard to be emotionally close to other people. 

9 IP CF I feel that there is no one I am really close to outside of my immediate 

family, or people I can confide in or talk to about personal problems. 

10 IP CA I tend to keep my feelings to myself. 

11 IP CA I rarely laugh and smile. 

12 IP CA I am not good at expressing my true feelings by the way I talk and 

look. 

13 DO EB Other people see me as slightly eccentric (odd). 

14 DO EB I am an odd, unusual person 

15 DO EB I have some eccentric (odd) habits. 

16 DO EB People sometimes comment on my unusual mannerisms and habits. 

17 IP SA I often feel nervous when I am in a group of unfamiliar people. 

18 IP SA I get anxious when meeting people for the first time. 

19 IP SA I feel very uncomfortable in social situations involving unfamiliar 

people. 

20 IP SA I sometimes avoid going to places where there will be many people 

because I will get anxious. 

21 CP MT I believe in telepathy (mind-reading). 

22 CP MT I believe in clairvoyance (psychic forces, fortune telling). 

23 CP MT I have had experiences with astrology, seeing the future, UFO's, ESP, 

or a sixth sense. 

24 CP MT I have felt that I was communicating with another person 

telepathically (by mind-reading). 

25 DO OS I sometimes jump quickly from one topic to another when speaking. 

26 DO OS I tend to wander off the topic when having a conversation. 
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27 DO OS I often ramble on too much when speaking. 

28 DO OS I sometimes forget what I am trying to say. 

29 CP UP I often hear a voice speaking my thoughts aloud. 

30 CP UP When I look at a person or at myself in a mirror, I have seen the face 

change right before my eyes. 

31 CP UP My thoughts are sometimes so strong that I can almost hear them. 

32 CP UP Everyday things seem unusually large or small. 

 

Appendix 3. 

 

Edinburgh Handedness Inventory:   

Participant  

 

Experimenter  

 

Please indicate your preferences in the use of hands in the following activities by putting 

(+) in the appropriate column. Where the preference is so strong that you would never try 

to use the other hand unless absolutely forced to, put (++). If in any case you are really 

indifferent, put (+) in both columns.  

  

Some of the activities require both hands. In these cases, the part of the task, or object, 

for which hand preference is wanted is indicated in brackets.   

  

Please try to answer all the questions, and only leave a blank if you have no experience at 

all of the object or task.  

  

   

PARTICIPANT HAND PREFERENCE:  

 

Left  

 

Right  

1  Writing      

2  Drawing      

3  Throwing      

4  Scissors      

5  Toothbrush      

6  Knife (without fork)      

7  Spoon      

8  Broom (upper hand)      

9  Striking match      

10  Opening box (lid)      

11  Which foot do you prefer to kick with?      

12  Which eye do you use when using only one?    

     

  

Leave blank for the experimenter:  

 

  

L.Q 

 

Decible 
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Participant 

  

 

 

Appendix 4. 

 

Voice Emotion Identification Task 

 

INSTRUCTIONS: You will hear a series of 21 sentences. Each sentence will be said in 

one of six emotions including happiness, anger, fear, sadness, surprise, & shame. 

Listen to each sentence and circle on your answer sheet the one emotion that best 

describes the speaker’s tone of voice. Focus on the emotion in the speaker’s voice, not 

the content of the sentence because the content will not help you identify the emotion. 

Listen carefully because the sentences are brief.  SELECT ONLY ONE ANSWER 

FOR EACH ITEM. DO NOT LEAVE ANY ITEMS BLANK. IF YOU ARE NOT 

SURE OF YOUR ANSWER, PLEASE TAKE YOUR BEST GUESS. 

 

1. Happy Angry Afraid Sad Surprised Ashamed 

 

2. Happy Angry Afraid Sad Surprised Ashamed 

 

3. Happy Angry Afraid Sad Surprised Ashamed 

 

4. Happy Angry Afraid Sad Surprised Ashamed 

 

5. Happy Angry Afraid Sad Surprised Ashamed 

 

6. Happy Angry Afraid Sad Surprised Ashamed 

 

7. Happy Angry Afraid Sad Surprised Ashamed 

 

8. Happy Angry Afraid Sad Surprised Ashamed 

 

9. Happy Angry Afraid Sad Surprised Ashamed 

 

10. Happy Angry Afraid Sad Surprised Ashamed 

 

11. Happy Angry Afraid Sad Surprised Ashamed 

 
12. Happy Angry Afraid Sad Surprised Ashamed 

 
13. Happy Angry Afraid Sad Surprised Ashamed 

 
14. Happy Angry Afraid Sad Surprised Ashamed 

 
15. Happy Angry Afraid Sad Surprised Ashamed 
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16. Happy Angry Afraid Sad Surprised Ashamed 

 
17. Happy Angry Afraid Sad Surprised Ashamed 

 
18. Happy Angry Afraid Sad Surprised Ashamed 

 
19. Happy Angry Afraid Sad Surprised Ashamed 

 
20. Happy Angry Afraid Sad Surprised Ashamed 

 
21. Happy Angry Afraid Sad Surprised Ashamed 

 
END OF VOICE IDENTIFICATION TEST. 

 

 

Appendix 5. 

 

Social Functioning Scale 
 

(Markers Version) 

Max Birchwood (1990) 

 

Social Engagement \ Withdrawal (circle or underline the correct answers) 

1. On average what time do you get up? 

 

Average weekday: Before 9 am 

9 – 11 am 

11 am – 1pm 

After 1 pm 

 

Average weekend: Before 9 am 

9 – 11 am 

11 am – 1 pm 

After 1 pm 

 

2. How many hours of the waking day do you usually spend alone? (e.g. In your 

room alone, walking alone, watching T.V. alone) 

Very little time / 0 – 3 hours alone 
Some of the time  /3 – 6 hours alone 
Quite a lot of the time / 6 – 9 hours alone 
A great deal of the time / 9 – 12 hours 
Practically all the time / more than 12 hours 

 

3. How often will you start a conversation at home? 

Almost never  /  rarely /    sometimes  /   often 
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4. How often will you leave the house for any reason? 

 Almost never  /   rarely /   sometimes  /   often 

 

5. How do you react to the presence of strangers? 

 Avoid them / feel nervous / accept them / like them   
 

Interpersonal Communication (tick or underline the correct answers) 

 

1. How many friends do you have at the moment? (people whom you see regularly, 

talk with, do activities with, etc) 

 none  / one friend  / two friends  / three or more friends 

 

2. Do you have someone you find it easy to discuss feelings / difficulties with? 

yes  no 

 

3. How often have you confided in them? 

almost never / rarely  /  sometimes  /  often 

 

4. Do other people discuss their problems with you? 

almost never / rarely  /  sometimes  /  often 

 

5. If not married, do you have a boyfriend / girlfriend? 
yes      /      no          /   married 

 

6. Have you had arguments with friends, relatives or neighbours recently? 

none  /   1 or 2 minor  /  continued minor or 1 major  /  many major 

 

7. How often are you able to have a conversation with someone? 

almost never /    rarely   /  sometimes    /    often 

 

8. How easy or difficult do you find talking to people at present? 

very easy  /  quite easy / average / quite difficult / very difficult 

 

9. Do you feel uneasy with groups of people? 

almost never  /  rarely  / sometimes    /     often 

 

10. Do you prefer to spend time on your own? 

often / sometimes / rarely / almost never 

 

Prosocial 

Over the past three months, how often have you participated in any of the 

following?                                                     (place a check in the appropriate boxes) 

 

 

 

Never 

 

Rarely 

 

Sometimes 

 

Often 
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Cinema     

Theatre / concert etc     

Watching indoor sport     

Art gallery / museum     

Exhibition     

Visiting places of interest     

Meeting , talk etc     

Evening class     

Visiting relatives     

Being visited by relatives     

Visiting friends*     

Being visited by friends*     

Parties     

Formal occasions     

Disco etc     

Nightclub / social club     

Playing an indoor sport     

Playing an outdoor sport     

Club / society     

Pub     

Eating out     

Church activity     

     

(*includes boy / girlfriend/partner) 

Any other activity? 

 

 

Rarely 

 

Sometimes 

 

Often 

    

    

 
Recreation 
Over the past three months, how often have you done any of the following?   
(place a check in the appropriate boxes) 

 
 

 
Never 

 
Rarely 

 
Sometimes 

 
Often 

Playing musical instruments 
 

    

Sewing, knitting 
 

    

Gardening 
 

    

Reading 
 

    

Watching television 
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Listening to records / radio 
 

    

Cooking 
 

    

D.I.Y. activities 
 

    

Fixing things (car, bike etc) 
 

    

Walking / rambling 
 

    

Driving/cycling (for leisure)  
 

    

Swimming 
 

    

Hobby (collecting things) 
 

    

Shopping 
 

    

Artistic or craft activity 
 

    

Any other activity? Rarely Sometimes Often 

    

    

 

Independence-Competence 

Place a check in each row to show how able you are at doing or using the following: 
 

 

 

Adequately, 

no help 

needed 

 

Need help 

or 

prompting 

 

Unable or 

only with lots 

of help 

 

Not 

known 

Public transport 

 

    

Handling money 

correctly 

    

 

Budgeting 

    

 

Cookery for self 

    

 

Weekly shopping 

    

How to look for a job 

 

    

Washing own clothes 
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Personal hygiene 

    

 

Washing, tidying etc 

    

Purchasing from shops 

 

    

Leaving the house alone 

 

    

Choosing and buying 

clothes 

    

Taking care of personal 

appearance 

    

 

Independence-Performance 

 

Place a check in each row to show how often you have done the following over the past 

three months: 

 

 
 

Never 

 

Rarely 

 

Sometimes 

 

Often 

Buying items from shop 

alone 

    

Washing pots, tidying up 

etc 

    

Regular washing and 

bathing 

    

Washing own clothes 

 

    

Looking for a job 

 

    

Doing the food shopping 

 

    

Prepare and cook a meal 

 

    

Leaving the house alone 

 

    

Using buses, trains etc 

 

    

Using money 

 

    

Budgeting 

 

    

Choosing and buying 

clothes 

    

Taking care of personal 

appearance 

    



213 

 

 
 
Employment / Occupational / Educational Functioning 
 

1. Are you in regular employment (this includes Industrial therapy, rehabilitation 
or retraining courses)? 

     YES      /       NO 
 

IF YES: 

What sort of job? ____________________________________________ 

How many hours a week do you work?___________________________ 

How long have you had this job?________________________________ 

 

IF NO: 

When were you last in employment?_____________________________ 

What sort of job was it?_______________________________________ 

How many hours a week did you work?__________________________ 

 

 

If not employed: 

Are you registered disabled? 
  YES     /      NO      (please underline) 
 

Do you attend hospital as a day patient? 

  YES     /      NO      (please underline) 

 

Do you think you are capable of some sort of employment? 

  Definitely Yes  /  Would have difficulty  /  Definitely no 

 

How often do you make attempts to find a job? 

  Almost never / Rarely / Sometimes / Often 

 

1. If not employed how do you usually occupy your day? 

 

Morning  

Afternoon  

Evening  

 

 

Appendix 6.  

 

Demographics Questionnaire 

 

Thank you for your participation. Please respond to the following items to the best of 

your ability. 
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Do NOT use the BACK, FORWARD, or REFRESH buttons during this survey, and 

please do not change the web page in this window while completing any part of the 

survey. Doing so could invalidate your results or hinder your ability to receive credit. 

 

Please enter your date of birth. 

(mm/dd/yyyy): 

 

Select your biological sex 

 Male 

 Female 

 

Select your current year in college. 

 Freshman 

 Sophomore 

 Junior 

 Senior 

 Graduate Student 

 Other (please describe) 

 

Select your current marital status. 

 Single, never married 

 In a committed relationship, not co-habiting 

 In a committed relationship, living together 

 Engaged 

 Married 

 Separated 

 Divorced 

 Widowed 

 

Do you consider yourself to be… 

 Heterosexual or straight 

 Homosexual orientation 

 Bisexual orientation 

 

People are different in their sexual attraction to other people.  Which best describes your 

feelings? 

 Only attracted to females 

 Mostly attracted to females 

 Equally attracted to females and males 

 Mostly attracted to males 

 Only attracted to males 

 Not sure 
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Select your cultural identity (choose all that apply). 

 European American/White 

 African American/Black 

 American Indian 

 East Asian/Pacific Islander 

 Hispanic 

 Latino 

 Other (please describe) 
 

Select the area that best describes where you were raised.   

 Urban 

 Suburban 

 Rural 

 

Select the best representation of your military history. 

 Never in military 

 Reserves currently 

 Served in military - No incident 

 Served in military - With incident 

 

Select the best representation of your legal history (choose all that apply). 

 No history of legal problems 

 Currently on parole/probation 

 Arrest(s) not related to drugs/alcohol/substances 

 Arrest(s) related to drugs/alcohol/substances 

 

Select the highest level of education earned by any parent/guardian. 

 Grammar School 

 High School or Equivalent 

 Vocational/Technical School (2 year) 

 Some College 

 College Graduate (4 year) 

 Master's Degree (MS) 

 Doctoral Degree (PhD, MD, JD, etc) 

 Other 

 

Select your current marital status. 

 Single, never been married 

 Married 

 Separated 

 Divorced, not remarried 

 Co-habitating 

 Widowed 

 

Select your parents’ current marital status (choose all that apply). 
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 Married to each other 

 Separated 

 Divorced, not re-married 

 Mother remarried or in a long-term partnership 

 Father remarried or in a long-term partnership 

 Mother deceased 

 Father deceased 

Have you ever received outpatient psychotherapy? 

 Yes, for many years 

 Yes, for a few months 

 No 

 

Has any member of your first-degree family (mother, father, sibling) had outpatient 

psychotherapy? 

 Yes, for many years 

 Yes, for a few months 

 No 

 

Have you ever received inpatient treatment for a psychiatric, emotional, or substance 

abuse disorder? 

 Yes 

 No 

 

Has any member of your first-degree genetic family (mother, father, sibling) had 

inpatient treatment for a psychiatric, emotional, or substance use disorder? 

 Yes 

 No 

 

Has any member of your second-degree genetic family (aunts, uncles, grandparents, 

nephews, nieces) had inpatient treatment for a psychiatric, emotional, or substance use 

disorder? 

 Yes 

 No 

 

Have you ever been prescribed any psychotropic medication? 

 Yes 

 No 

 

Are you currently prescribed any psychotropic medication? 

 Yes 

 No 

 

Has any first-degree family member (mother, father, sibling) been prescribed 

psychotropic medication? 

 Yes 
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 No 

 

As a child (younger than 18 years of age), did you ever experience: 

 Physical abuse 

 Emotional abuse 

 Sexual abuse 

 Physical or emotional neglect 

 None of the above 

 Prefer not to answer 

 

Have you ever incurred any type of head injury (concussion, stroke, shrapnel, etc.)? 

 Yes 

 No 

 

If so, did this head injury result in loss of consciousness? 

 Yes 

 No 

 N/A 

 

Do you have a history of seizures? 

 Yes 

 No 

 

Please indicate your parents’/guardians’ current household income in U.S. dollars. 

Under $10,000 

 $10,000 - $19,999 

 $20,000 - $29,999 

 $30,000 - $39,999 

 $40,000 - $49,999 

 $50,000 - $74,999 

 $75,000 - $99,999 

 $100,000 - $150,000 

 Over $150,000 

 

Please indicate your parents’/guardians’ household income in U.S. dollars while you 

were in elementary school 

 Under $10,000 

 $10,000 - $19,999 

 $20,000 - $29,999 

 $30,000 - $39,999 

 $40,000 - $49,999 

 $50,000 - $74,999 

 $75,000 - $99,999 

 $100,000 - $150,000 

 Over $150,000 


