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Abstract

Impaired visual context processing is closely linked with expression of symptoms in people with
psychosis. However, to date, there have been no investigations of this phenomenon in the critical
ultra high-risk (UHR) period immediately preceding the onset of psychosis. A total of 73
participants (33 UHR, 40 Control) were evaluated with clinical and global functioning interviews
and with a computerized task that required comparing the size of two target circles. Targets could
appear by themselves (no-context condition), or within a context that made size judgment easier
(helpful condition) or more difficult (misleading condition). Susceptibility to illusion was
measured as the accuracy differences between the no-context and the helpful (i.e., helpful-index)
and the misleading (i.e., misleading-index) conditions. Both groups exhibited approximately the
same percentage of accurate responses to the no-context condition. However, the UHR subjects
exhibited significantly less susceptibility to the illusion, performing superior to controls on the
misleading-index. The UHR group also showed less susceptibility on the helpful-index, but this
was not significant. Lower susceptibility on the misleading-index was associated with increased
negative symptoms and role functioning at a trend level. Lower susceptibility on the helpful-index
was significantly associated with increased negative symptoms and both poor role and social
functioning. These results indicate that visual context processing is impaired during the UHR
period, and is related to core illness features, suggesting that this task may be a useful biomarker
in studies of UHR participants.
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Introduction

In recent years there has been a renewed interest in visual perception in schizophrenia, in
part because it is arguably the best understood domain of mental functioning from a
neuroscience perspective. As such, it has the potential to accelerate our understanding of the
cognitive neuroscience of schizophrenia (Silverstein & Thompson, in press). Studies of
perception in schizophrenia may also shed light on symptom formation. For example,
several theories based in Gestalt psychology or phenomenology (reviewed in Uhlhaas &
Mishara, 2007), or experimental psychology (Maher, 1988; Maher, 2005; Coltheart,
Langdon, & McKay, 2011; Gerrans, 2014) posit that delusions emerge, at least in part, as
attempts to account for anomalous perceptual experiences. While these theories have subtle
differences (e.g., in attributing delusion formation to phenomenological changes, cognitive
biases, or normal reasoning about anomalous experiences), an implication of all of them is
that abnormal visual experience precedes the development of delusions. Therefore, three
predictions from these theories are that: 1) abnormal perception should be related to
delusions (and perhaps other positive symptoms) in people with an established diagnosis of
schizophrenia; 2) in people at high-risk for the disorder, perceptual abnormalities, if present,
could exist in the absence of delusions; 3) in the same at high-risk sample, delusions would
not be present in people who do not demonstrate perceptual abnormality. The first point has
been addressed by past studies. However, despite studies demonstrating that specific
perceptual differences appear to be independent of the generalized deficit in schizophrenia
(Knight, Elliott, & Freedman, 1985; Silverstein et al., 1996; Dakin, Carlin, & Hemsley,
2005; Koethe et al., 2009; Tibber et al., 2013; Yoon et al., 2009), related to psychotic
symptoms (Silverstein et al., 2013; Horton & Silverstein 2011) and closely tied to disease
course, (Silverstein et al., 2013), there have been very few studies of perception in youth at
ultra high-risk (UHR) for psychosis. As the UHR period is uniquely bereft of 3 variable
confounds that may influence findings (medications, side-effects, significant cognitive/
attentional impairment, acute symptomatology) and represents a significantly promising
period for viable intervention (McGorry, 2005), understanding etiological processes and
highlighting novel biomarkers for these youth can have far reaching effects, highly relevant
to the entire psychosis spectrum.

One promising mechanism for improved understanding of the UHR period is the modulation
of size perception by visual context (also known as size contrast), as demonstrated in tasks
involving the Ebbinghaus illusion. Prior studies in patients with schizophrenia showed that
reduced susceptibility to the illusion (i.e., more accurate judgment of inner/target circle size
when surrounded by larger or smaller circles that normally make the inner circle appear
smaller or larger, respectively, than its actual size; see Figure 1) was related to increased
symptoms (Silverstein et al., 2013; Uhlhaas, Phillips, Schenkel, & Silverstein, 2006a).
Further, one study indicated that people with trait schizotypy and the presence of any formal
thought disorder performed more accurately on an Ebbinghaus illusion task than either
controls or high-schizotypy subjects without evidence of formal thought disorder. Prior
theoretical work suggests that the Ebbinghaus illusion results from interpretation
(‘unconscious inference’ in the sense of Helmholz) of the images based on prior knowledge
of depth cues (Doherty, Campbell, Tsuji, & Phillips, 2010). In this view, large surrounding
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circles serve as a signal that the overall stimulus is in the foreground, and so perception of
the inner circle (i.e., the target of fixation) is minimized; conversely, small surrounding
circles are interpreted by the visual system as indicating that the stimulus is in the
background, and so the inner circle is magnified. Therefore, the link between reduced
illusion susceptibility and psychosis may indicate that size contrast is a biomarker of the
process by which stored information modulates sensory input, an example of ‘Bayesian’
processing whose impairment has been theorized to be a core mechanism involved in the
generation of hallucinations and delusions (Clark, 2013). However, as promising as visual
context processing is as a biomarker of relapse and recovery in schizophrenia, we currently
do not know if impairments occur in the UHR period, or how it may be tied to clinical
presentation or functioning in this critical group.

In the present study UHR and control participants were assessed with a computerized task
based on the Ebbinghaus illusion as well as clinical and global functioning interviews to
examine several questions. Based on findings from a recent study observing that visual
illusions involving depth perception were reduced in schizophrenia patients and in a small
UHR sample(Koethe et al., 2009), and our earlier work with distinct samples reporting that
patients with schizophrenia exhibit reduced illusion effects on size perception tasks
(Uhlhaas, Phillips, Mitchell, & Silverstein, 2006b; Horton & Silverstein, 2011; Silverstein et
al., 2013), we predicted that UHR youth would exhibit less susceptibility in the illusion
conditions than controls: specifically, we predicted that when compared with controls, the
UHR group would perform more accurately in the misleading-index (i.e., not exhibiting a
decline in accuracy from performance in the no-context condition indicates less
susceptibility to misleading illusions) and less accurately in the helpful-index (i.e., not
exhibiting improvement in accuracy from performance on no-context condition indicates
lower susceptibility to helpful visual illusions). Further, based on prominent theories linking
abnormal visual processing to delusional thinking (Coltheart, Langdon & McKay, 2011;
Gerrans 2014) and several studies linking resistance to the illusion to clinical presentation in
schizophrenia patients (Horton & Silverstein, 2011; Silverstein & Keane, 2011; Silverstein
et al., 2013), we predicted that lower illusion susceptibility in both conditions would be
associated with increased symptomatology. Finally, it is important to consider that there is
evidence tying early visual processing to functional outcome in persons with schizophrenia
(Sergi & Green, 2003; Sergi, Rassovsky, Nuechterlein, & Green, 2006; Rassovsky et al.,
2011). Consistent with this evidence, we predicted that lower illusion susceptibility in both
conditions would be associated with poorer socio-occupational functioning.

Adolescent and young adult UHR and control participants) were recruited by Craigslist,
email postings, newspaper ads, and community professional referrals (see Table 1 for
demographic characteristics). Exclusion criteria included history of head injury, the presence
of a neurological disorder, and lifetime substance dependence. The presence of an Axis |
psychotic disorder was an exclusion criterion for UHR participants. The presence of a
psychatic disorder in a first-degree relative or meeting criteria for an Axis | disorder were
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exclusionary criteria for controls. Healthy control participants were recruited through
announcements (advertised as a study of development for volunteers with no psychiatric
symptoms and no family history of psychosis). Due to technical issues with the perception
assessment software and administration, it was necessary to exclude 4 individuals (1 UHR
and 3 control). A total of 35 UHR and 40 control individuals participated in this study. The
protocol was approved by the University Institutional Review Board (IRB).

Clinical Interviews

The Structured Interview for Prodromal Syndromes (SIPS) (Miller et al., 1999) was
administered to diagnose a prodromal syndrome. Based on the widely used criteria for this
interview, UHR participants were included in the study if they showed: 1) recent onset or
escalation of moderate levels of attenuated positive symptoms (a score of 3-5) and/or 2) a
decline in global functioning over the last 12 months accompanying the presence of
schizotypal personality disorder (SPD), and/or 3) a decline in global functioning over the
last 12 months accompanying the presence of a first-degree relative with a psychotic
disorder such as schizophrenia (Miller et al., 1999). In addition, the SIPS was used to assess
several distinct categories of prodromal symptom domains including positive and negative
dimensions. The Structured Clinical Interview for Axis-1 DSM-IV Disorders (SCID) (First,
Spitzer, Gibbon, & Williams, 1995) was also administered to rule out formal psychosis (a
noted exclusionary criterion). Training of interviewers (who were advanced doctoral
students) was conducted over a 2-month period, and inter-rater reliabilities exceeded the
minimum study criterion of Kappa = .80.

Global Role and Social Functioning

Socio-occupational functioning was assessed with the Global Functioning Scale: Role (GFS-
R) (Niendam et al., 2006), and the Global Functioning Scale: Social (GFS-S) (Auther,
Smith, & Cornblatt, 2006). On the GFS-R, a score of 10 indicates “Superior Role
Functioning”, whereas a low score of 1 reflects “Extreme Role Dysfunction”. A score of 10
on the GFS-S reflects “Superior Social/Interpersonal Functioning,” whereas the lowest score
of 1 indicates “Extreme Social Isolation”. The scales were designed for adolescents/young-
adults and have been found to be valid and reliable in assessing at-risk populations
(Cornblatt et al., 2007).

Visual Context Processing Task

Stimuli were presented on an LCD monitor (resolution = 1600 x 900) with viewable
dimensions of 48.3 by 26.7cm. Data were recorded and analyzed with a C++ program
developed by Phillips and colleagues (2014) (Phillips, Chapman, & Berry, 2004). This task
has been used in prior studies of the Ebbinghaus illusion, including two of patients with
schizophrenia (Horton & Silverstein, 2011; Silverstein et al., 2013). On each trial, the task
was to press a key to indicate whether the target on the left or the right half of the screen was
larger. All circles were black and presented on a white background. The stimulus appeared
on the screen until the subject responded or after 2 seconds. No feedback was provided
informing the participant if an answer was correct or incorrect. If a response was not
recorded within 2 seconds of stimulus onset, when computing mean accuracy in a condition,
those trials were scored as 0.5 rather than O (incorrect); consistent with the other studies
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using this task (Silverstein et al., 2013), this strategy is designed to ensure that subjects who
preferred to guess rather than time-out on a trial would not have an advantage. Trials were
separated by 200ms. The targets were centered on either side of the screen and appeared
either with or without surrounding circles (see below). The two target circles always differed
in actual size. The center circle on one side was always 100 pixels (2.8° of visual angle) in
diameter, while the center circle on the other side was always 2 pixels larger or smaller (1
pixel =.028° of visual angle). The side on which the larger circle appeared was randomized.
This size comparison was presented in 3 conditions. In the misleading-condition, the target
circles were always surrounded by 8 larger circles arranged in a square configuration (see
Figure 1), with the larger central circle always surrounded by larger circles (3.5° in
diameter) and the smaller central circle always surrounded by smaller circles (1.4° in
diameter). In this condition, size contrast impairs discrimination by biasing the observer to
perceive the larger target as smaller and the smaller target as larger (Doherty, Tsuji, &
Phillips, 2008). In the helpful-condition, the target circles were also surrounded by 8 circles
around the edges of a virtual square. Here, the smaller center circle was surrounded by
circles 3.5° in diameter and the larger central circle was surrounded by circles 1.4° in
diameter, so that size contrast increases accuracy. The 32 trials in the context conditions (16
in the misleading and 16 in the helpful condition) were presented in a different random order
for each subject. In addition to these 32 trials, 32 additional trials were presented in a control
(no-context) condition. In other words, the no-context trials were exactly the same as the
block of trials with context, except that the surrounding circles were invisible. This block of
trials was presented either before or after the trials containing context, with the order of
context and no context blocks counterbalanced across subjects. It should be noted that a
larger number of misleading stimuli and no-context stimuli, varying the sizes of target
circles, were administered as part of the Ebbinghaus illusion task (Silverstein et al., 2013);
however, for the purposes of this present report, we only include the smallest, most difficult
size trials for the misleading context (n = 16) and the matching smallest no-context trials (n
= 32). This decision was made because the helpful condition only contained trials at the
smallest size difference (n = 16), and it was decided that the most sensitive test of the
hypotheses would involve comparing performance in this, the most discriminating
condition. The total task (including all conditions) takes approximately ten minutes to
complete.

Independent t-tests and chi-square tests were employed to examine differences between
groups in demographic and clinical status variables. One-tailed tests were used for
directional hypotheses. Group differences in visual context sensitivity were examined with a
2 x 2 repeated measures ANOVA (control/UHR x helpful/misleading condition). To
examine the extent to which participants are influenced by the illusion, both the misleading
and helpful conditions were compared to the no-context condition. Specifically, a score
representing ‘% correct in the misleading condition - % correct in no-context condition’
defined the misleading index (i.e., how much the misleading illusion led scores to decline
from the non-context condition). Similarly, a score representing ‘% correct in helpful
condition - % correct in no-context condition’ defined the helpful index (i.e., how much the
helpful illusion improved scores from the no-context condition). Because the valences of
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these two indices are in opposite directions, in the 2 x 2 ANOVA with these indices defining
the repeated measures factor, a significant group x condition interaction indicates an overall
group difference in visual context sensitivity. The group x condition interaction was
explored with planned contrasts to test the directional hypotheses that the UHR group would
be more context sensitive in the misleading condition, and less context sensitive in the
helpful condition. We also employed a series of regression analyses to examine if
performance in the illusion conditions predicted clinical symptom or functional outcome in
the clinical group.

Results

There were no significant between-group differences in demographic characteristics
including age, t(71)= 1.12, p = .266, parental education, t(71) = —-0.64, p = .527, or gender,
x2(1) = 0.74, p = .391. As expected, the UHR group showed significantly more positive,
t(1,71) = 15.68, p <.001, d = 3.84, and negative symptoms, t(1,71) = 7.09, p<.001,d =
1.73, when compared with controls at baseline. Similarly, the UHR group showed
significantly poorer role functioning t(71) = -5.18, p <.001, d = 1.26, and lower social
functioning as well, t(1,71) = —6.64, p < .001, d = 1.60. There were no significant group
differences for the no-context condition t(71) = —0.50, p = .622, indicating that both groups
performed at roughly the same level of accuracy in the absence of the illusion-producing
visual contexts (UHR: mean = 63.40%, SD = 10.93%; Control: mean = 64.49%, SD =
6.99%) (see Table 1). The target variables were not normally distributed (Kolmogorov-
Smirnov tests were significant for each) and, as a result, we employed statistical strategies
that are robust to violations to the assumption of normality (repeated-measures ANOVA and
regression).

Group Differences for Visual Context Sensitivity

There was a significant interaction between group and condition, F(1,71) = 4.00, p = .049,
npz =.05. Planned comparisons indicated that the UHR group (mean = —44.46%; SD =
26.53%) was significantly more accurate than controls (mean = -=53.63%, SD = 12.98%),
t(71) = 1.82, p =.038, d = 0.44, on the misleading-index. In addition, the UHR group’s
performance in the helpful-index (mean = 25.05%, SD = 17.22%) was in the predicted
direction but did not approach statistical significance (mean = 27.85%, SD = 11.31%), t(71)
=0.84, p =.204. Taken together, these results suggest that the UHR group demonstrated less
context sensitivity than controls (see Figure 2).

Relationships Between Visual Context Susceptibility, Symptoms, and Socio-occupational
Functioning

The misleading-index performance was not related to positive symptoms, F(1,31) = 0.01, p
= .462. Performance was associated with negative symptoms at a trend level, F(1,31) = 2.47,
p = .063. In addition, performance on the misleading-index was associated with role
functioning at a trend level, F(1,31) = 1.78, p = .096, and but not with social function,
F(1,31) =0.92, p=.172. As seen in Table 2, the direction of the Beta values suggests that
reduced susceptibility on the misleading-index was associated at a trend level to elevated
negative symptoms and role functioning. Results indicated that the helpful-index
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performance score was not associated with positive symptoms, F(1,31) = 0.76, p = .195, but
was associated with negative symptom severity, F(1,31) = 3.35, p = .039, R? = .10. These
analyses also indicated that helpful-index scores were associated with poorer role, F(1,31) =
3.31, p=.039, R2 = .10, and poorer social functioning F(1,31) = 3.62, p = .034, R% = .10.
The direction of the Beta values suggests that reduced susceptibility on the helpful-index
was tied to elevated negative symptoms and poor social-occupational functioning.

Discussion

To our knowledge, this report represents the first published evidence for reduced
susceptibility to the Ebbinghaus illusion in UHR individuals. Specifically, we observed that
while the clinical and control groups performed comparably in the condition without an
illusion component, UHR subjects demonstrated reduced overall context sensitivity, and the
group difference was significant for the misleading context condition. Because the UHR
participants performed comparably on the no-illusion condition and more accurately on the
misleading condition than controls, this can be seen as promising support for a potential new
series of biomarkers, as the findings are not likely to be attributable to a generalized deficit
(Knight & Silverstein, 2001). Furthermore, results suggest that resistance to the illusion is
closely tied with both negative symptoms as well as two key domains of global functioning.
In the following, we discuss how these findings relate to past research and highlight
implications for a novel biomarker in the visual domain.

Consistent with reports from patients with schizophrenia (Horton & Silverstein, 2011;
Silverstein et al., 2013), we observed a decrease in illusion susceptibility in the UHR group.
It is also important to consider that while investigators have reported large differences
between chronic schizophrenia patients and controls in susceptibility to illusion (~60% when
combining differences with controls in both the helpful and misleading conditions)
(Silverstein et al., 2013), the present UHR sample differed at a rate of ~3% from control
participants on the helpful-condition and ~9% on the misleading-condition. Interestingly, the
difference between groups observed in the current study (combined in the two conditions =
~12%) is much closer to observations of the rates between first-episode schizophrenia
patients and controls (Silverstein et al., 2013), suggesting that context processing
impairments may worsen with disease progression.

Findings that resistance to the illusion in the UHR patients is associated with elevated
negative symptoms are consistent with reports of similar correlations from studies of
perceptual organization (Keri, Kiss, Kelemen, Benedek, & Janka, 2005) and backward
masking (Green, Hellemann, Horan, Lee, & Wynn, 2012). In addition, Silverstein and
colleagues (2013) observed that in first episode psychosis patients, increased visual context
sensitivity on the Ebbinghaus illusion task over the course of a 2-week inpatient stay were
associated with a reduction in negative symptoms during this same time period. There is a
compelling theoretical rationale that is also consistent with these findings. One investigation
observed that visual cortical GABA depletion in patients with schizophrenia was linked with
decreased orientation-specific surrounding suppression (a measure of visual inhibition)
(Yoon et al., 2010). Another study utilizing healthy volunteers reported ketamine-induced
deficits in visual context-dependent processing, implicating a underlying role for deficient
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N-methyl-D-aspartate (NMDA) (Umbricht et al., 2000). Both sets of findings are in line
with a GABA-glutamate hypothesis, whereby hypofunction in GABAergic interneurons in
the prefrontal and hippocampal regions and hypofunction of a subpopulation of NMDA
receptors contribute to negative symptoms (Coyle, 2004).

However it is also important to note that this is a nuanced area of the literature. Several
related theoretical conceptualizations as well as investigations have noted relationships
between abnormal visual processing, including illusion resistance, and positive symptoms
(Coltheart, Langdon, & McKay, 2011; Keane, Silverstein, Wang, & Papathomas, 2013;
Silverstein et al., 2013; Uhlhaas et al., 2006a; Yang et al., 2013; Gerrans 2014) but this was
not detected in the present study. From a purely statistical perspective, this is likely to be
due to range restriction, and more specifically, to the relatively low level of positive
symptoms in the UHR group. This is supported by a study of clinically stable and relatively
asymptomatic patients, which also did not find correlations between performance on a
variant of the Ebbinghaus illusion task and symptoms (Yang et al., 2013). However, our data
are also consistent with the implication of various theories (cited in the Introduction) that
abnormal visual experiences would be present in patients where formal delusions have not
yet developed, whereas delusions would not be found among patients who do not
demonstrate perceptual impairment. What is now needed is to determine the extent to which
delusions (or certain types of delusions) arise in people who demonstrate visual processing
impairments, and do not arise in those who do not.

It is also important to consider that while significant group differences were found for the
misleading-index, it was the helpful-index (group difference were in the predicted direction
but were not significant) that was significantly correlated with symptom and functioning
variables. In this context, it is important to note that the regressions were conducted in the
UHR group alone, and therefore it is possible that while the misleading-index scores most
strongly differentiate the UHR participants, within group variability on performance on the
helpful-index may be most closely tied to the clinical presentation. That being said,
replication in larger studies is needed. It should also be noted that for this study we analyzed
data only from the most difficult target size-difference condition (2 pixel difference), and
this contained only 16 trials in each context condition. Use of a greater number of trials
might have allowed for greater sensitivity in detecting between-group differences and
correlational relationships.

Several studies have implicated the predictive value of visual processing deficits for
determining later functional impairment. For example, Sergi and Colleagues (2006) noted a
moderating relationship for social perception between early visual impairment and
functional outcome and in a structural equation modeling (SEM) study, and Green and
colleagues (2012) found a single significant path from perception to beliefs/motivation to
outcome. In conjunction with the noted literature, the present study highlights the possibility
that dysfunctional visual context processing is a core impairment and characteristic of
psychosis, and perhaps an indication of a more widespread context processing disturbance in
other sensory and cognitive domains (Phillips & Silverstein, 2003, 2013). Indeed, if efficient
and accurate context processing is necessary for the acquisition and maintenance of real-
world skills (Green, Waldron, Simpson, & Coltheart, 2008), and it is already impaired prior

J Abnorm Psychol. Author manuscript; available in PMC 2016 November 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mittal et al.

Page 9

to the onset of psychosis, during the adolescent time-period when critical skill acquisition
sets the foundation for function over the rest of the lifetime (Zarrett & Eccles, 2006), this
could be an important target for cognitive remediation. However, significantly more
research is required before more specific recommendations can be made about targeted
remediation. With the caveat in mind, the available evidence is promising. In the present
study, we utilized two functioning scales that were designed specifically for investigating
UHR populations (Auther et al., 2006; Cornblatt et al., 2007) and found that consistent with
the broader literature, poor susceptibility to helpful illusions was linked with declines in
both role functioning and social functioning.

While this investigation includes several methodological strengths, there are still a number
of noteworthy limitations. First, while the present sample size is comparable or larger than
other visual processing studies in the psychosis spectrum (i.e., key papers have ranged from
16-37 in the clinical group) (Keane et al., 2013; Koethe et al., 2009; Silverstein et al., 2013;
Uhlhaas et al., 2006a) there is currently no follow-up data. As one of the utilities of UHR
research is to determine predictors of clinical course, it will be integral for future studies to
include a longitudinal design. Second, it will be important to determine the degree to which
visual context sensitivity in general, and size contrast in particular, is more sensitive to
aspects of the UHR state, compared to other perceptual and cognitive indices. For example,
an earlier study of perceptual organization in UHR individuals did not find any differences
from controls (Silverstein et al., 2006) and so future studies that clarify which visual
processing mechanisms are, and are not, impaired in UHR persons may bring clarity to
pathophysiological mechanisms in the UHR group. Taken together with recent trends in the
literature the present findings suggest that visual perception is closely tied to factors
underlying the pathogenesis of psychosis, and future research in this area has significant
potential to improve our etiological conceptions, and develop promising biomarkers in this
critical area.
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Lay Summary

Persons with schizophrenia experience abnormalities with perception, but currently it is
unknown if youth at-risk also show similar levels of dysfunction. This study reports
findings that high-risk youth appear to be less affected by visual illusions than matched
controls, and this altered visual perception is associated with negative symptoms as well
as real-world social and occupational functioning.
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FIGURE 1.
Ebbinghaus Illusion
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Note: Examples of stimuli shown in each of the context conditions (the text was not present
in the displays, only the circles). On each trial participants indicated whether the target on
the left or right was bigger. In each case shown here the inner circle on the right is 2% larger
than the one on the left. Figure reprinted with permission by John Wiley and Sons, from

Doherty et al., (2010).
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FIGURE 2.
Sensitivity to Illusion Conditions by Group

Note: * p<.05

Error bars represent standard error of mean;

Midleading Index = % correct on the misleading stimuli - % correct in the no-context
stimuli;

Helpful index = % correct on helpful - % correct on no-context stimuli.
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Participant Demographics, Symptoms, Functioning and No-Context Performance

TABLE 1

Healthy Control  UltraHigh-Risk Grand Total Group Differences
Gender
Males 19(47.5%) 19(56.6%) 38(52.1%) N.S
Females 21(52.5%) 14(42.4%) 35(47.9%)
Total 40 33 73
Age
Mean Years (SD) 18.13(2.60) 18.67(1.45)  18.37(2.16) N.S
Parent Education
Mean Years (SD) 15.37(3.34) 14.88(3.30)  15.15(3.31) N.S
Symptoms
Positive
Mean (SD) 48(1.18) 13.03(4.48) 6.15(7.02) p<0.01
Negative
Mean (SD) 40(1.19) 8.93(6.83) 4.26(6.31) p<0.01
Global Functioning
Role
Mean (SD) 8.48(.68) 6.97(1.57) 7.77(1.49) p<0.01
Social
Mean (SD) 8.63(.77) 6.73(1.49) 7.79(1.37) p<0.01

Note: not significant (N.S.); Positive and negative symptoms reflect total sums from domains from the Structured Interview for Prodromal
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Syndromes (SIPS). Global functioning was assessed with the Global Functioning Scale: Role (GFS-R) and the Global Functioning Scale: Social

(GFS-S).

J Abnorm Psychol. Author manuscript; available in PMC 2016 November 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Mittal et al. Page 16

TABLE 2

Associations Between Illusion Susceptibility, Symptoms and Functioning in Youth at Ultra High-Risk for
Psychosis

Misleading-Index Helpful-Index
BetaValue p-Value BetaValue p-Value

Symptoms

Positive .02 p=.462 -.16 p=.195
Negative 27 p=.063 -31 p=.039
Global Functioning

Role -23 p =.096 31 p=.039
Social -17 p=.172 .32 p=.034

Note: Symptom domains are scored utilizing the Structured Interview for Prodromal Syndromes (SIPS). Global functioning was assessed with the
Global Functioning Scale: Role (GFS-R) and Social (GFS-S). Elevated scores on the SIPS reflect increased symptoms and increased scores on the
GFS-R/S reflect superior functioning. Note: in the misleading-index, higher scores are equivalent to less susceptibility to illusion whereas in the
hel pful-index, lower scores are equivalent to less susceptibility to illusion.
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