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Abstract

Early identification of individuals who will go on to develop schizophrenia is a difficult endeavor.
The variety of symptoms experienced by clinical high-risk youth make it difficult to identify who
will eventually develop schizophrenia in the future. Efforts are being made, therefore, to more
accurately identify at-risk individuals and factors that predict conversion to psychosis. As in most
assessments of children and adolescents, however, both youth and parental report of
symptomatology and resulting dysfunction are important to assess. The goals of the current study
were to assess the extent of cross-informant agreement on the Structured Interview for Prodromal
Symptoms (SIPS), a widely-used tool employed to determine clinical high-risk status. A total of
84 youth-caregiver pairs participated. Youth and caregiver raters displayed moderate overall
agreement on SIPS-rated symptoms. Both youth and caregiver ratings of youth symptomatology
contributed significantly to predicting conversion to psychosis. In addition, youth age and quality
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of youth-caregiver relationships appear to be related to cross-informant symptom ratings. Despite
differences on individual SIPS domains, the majority of dyads agreed on youth clinical high-risk
status. Results highlight the potential clinical utility of using caregiver informants to determine
youth psychosis risk.

Keywords
CHR,; Clinical high risk; Assessment; Psychosis; Adolescents; Cross-informant agreement

Research has highlighted numerous benefits of identifying at-risk individuals before they
develop full-blown psychotic illness (e.g., McGorry and Edwards 1998; Perkins et al. 2005;
Ruhrmann et al. 2003; Wyatt and Henter 2001). Currently, a widely used tool for diagnosing
an at-risk mental state is the Structured Interview for Psychosis-Risk Syndromes (SIPS;
McGlashan et al. 2010). The SIPS is a semi-structured, clinician-administered face-to-face
interview that assesses subthreshold positive symptoms germane to clinical high-risk (CHR)
status, as well as negative, disorganized, and general symptoms that are also characteristic of
early psychosis and at-risk states (Yung et al. 1996).

While determination of CHR status, or a putative at-risk syndrome, via the SIPS does not
require other informant or caregiver ratings, as with most assessment of youth
psychopathology, gathering information from a variety of sources is likely to be
advantageous (Achenbach 2005; De Los Reyes and Kazdin 2005). Collateral interviews may
be particularly important when assessing subthreshold psychotic symptoms, given the
difficulty youth often have with reporting symptom onset and timelines, assessing the
impact of symptoms on behavior, and determining whether possible delusional and
grandiose symptoms (based on youth self-report) are actually culturally normative (e.g., Ho
et al. 2004; Lee and Schepp 2011).

A variety of factors appear to influence cross-informant agreement on ratings of
psychopathology, both on self- and parent-report forms, and in clinical interviews. In
general, participants often report more symptoms than caregiver informants (Martin et al.
2004; Sourander et al. 1999), particularly those with internalizing, rather than externalizing,
concerns (Bird et al. 1992; Penney and Skilling 2012; Salbach-Andrae et al. 2009).
Demographic variables, such as participant age and gender, may mediate level of agreement
on symptom indices. Studies have suggested, for example, that youth-caregiver agreement
rates are higher for younger children than for adolescents (Achenbach et al. 1987; Handwerk
et al. 1999) and higher between girls and caregiver informants than between boys and
caregiver informants (e.g., Kazdin et al. 1983; Kolko and Kazdin 1993; Safford et al. 2005).
Other studies, however, have reported inconclusive findings regarding age and gender
(Choudhury et al. 2003; Rey et al. 1992), or the opposite results, in which older children
actually have higher rates of child-parental agreement on certain symptomatic indices than
do younger children (e.g., Berg-Nielsen et al. 2003; Grills and Ollendick 2003) and male
youth higher rates of agreement with caregivers than their female counterparts (Sourander et
al. 1999). Severity of symptomatology has also been suggested as a moderator of cross-
informant agreement rates, with higher severity/comorbidity rates associated with lower
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agreement (Handwerk et al. 1999; Salbach-Andrae et al. 2009). Additionally, family factors,
such as family discord and parental psychopathology, have been shown to increase youth-
caregiver symptom report discrepancies (Berg—Nielsen et al. 2003; Christensen et al. 1992;
Grills and Ollendick 2003; Kolko and Kazdin 1993; Youngstrom et al. 1999).

In cases of youth with diagnoses involving both internalizing and externalizing features, a
combination of caregiver and participant report may be necessary to provide the most
accurate picture of the constellation of symptoms (Youngstrom et al. 2004). Although this
question has not yet been directly investigated in youth with subthreshold psychotic
symptoms, this principle may also apply, given that such symptoms can manifest in both
internalized (e.g., positive symptom scale items) and externalized (e.g., disorganized
symptom scale items) experiences (Keshavan et al. 2009; Lee and Schepp 2011; Neumann
et al. 1995).

Despite intense interest in focusing screening efforts toward the most vulnerable individuals
and in creating more targeted identification techniques (Compton 2004), early identification
of youth who will go on to develop schizophrenia remains challenging, due to the
heterogeneous and subjective nature of symptoms experienced during the CHR phase of the
illness. Research has identified some factors that put youth at greatest risk for becoming
acutely psychotic. In particular, unusual thought content, suspiciousness, social withdrawal,
and substance abuse are predictive of conversion to psychosis (Cannon et al. 2008). In
addition, environmental factors, such as warm, supportive family environments are
predictive of reduction of symptomatology in CHR youth (O'Brien et al. 2006; 2009;
Schlosser et al. 2010). No published studies to date, however, have specifically examined
cross-informant agreement on CHR symptoms in a clinically referred sample.

Aims and Hypotheses

Given the importance of caregivers' insight into subthreshold psychotic symptoms, for
assessment purposes and prognostic benefits, the goals of the current study were to: (1)
assess the extent of participant-caregiver agreement on SIPS symptom severity ratings; (2)
examine whether demographic and psychosocial factors modify cross-informant agreement;
and (3) assess which youth- and caregiver-rated symptoms best predict conversion to full-
blown psychosis. It was hypothesized that (1) there would be higher agreement for
behavioral manifestations of more external and apparent forms of symptomatology (SIPS
disorganized symptom scale, SIPS general symptom scale) relative to SIPS positive
symptoms such as unusual thought content, which more closely tap internal experiences
(Lee and Schepp 2011). It was further hypothesized that (2) participant and family
characteristics may significantly impact agreement rates, given previous research on cross-
informant ratings of psychopathology. Specifically, we predicted that higher subjective
reports of familial distress (Perceived Criticism questionnaire scores) and higher symptom
severity (Global Assessment Functioning scores) would be associated with lower levels of
cross-informant agreement. We ran exploratory analyses to examine the precise impact of
participant age and gender on youth-caregiver level of agreement, given the mixed findings
regarding these variables within the literature base (e.g., Achenbach et al. 1987; Berg—
Nielsen et al. 2003; Grills and Ollendick 2003; Handwerk et al. 1999; Kazdin et al. 1983;
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Kolko and Kazdin 1993; Safford et al. 2005; Sourander et al. 1999). Lastly, it was
hypothesized that (3) caregiver and youth report of youths' unusual thought content and
youths' suspiciousness would significantly predict conversion to full-blown psychosis, as
these factors were shown to significantly predict conversion when drawn from youth self-
reports (Cannon et al. 2008).

Participants in this study were recruited through enrollment in a larger longitudinal
prospective research study at the Center for the Assessment and Prevention of Prodromal
States (CAPPS) at the University of California, Los Angeles (UCLA). To be eligible for
CAPPS inclusion, individuals must be between the ages of 12 and 35, speak English
fluently, and meet criteria for at least one of three CHR states as determined by the SIPS,
namely: (1) attenuated psychotic symptoms that have begun or worsened in the past year
(Attenuated Positive Symptom Syndrome, APS); (2) transient, recent-onset fully psychotic
symptoms (Brief Intermittent Psychotic Syndrome, BIPS); or (3) a significant drop in social/
role functioning in conjunction with schizotypal personality disorder (SPD) diagnosis or
presence of psychotic disorder in first-degree relative (Genetic Risk and Deterioration,
GRD). The APS and BIPS prodromal syndrome categories describe individuals with
subthreshold (i.e., not fully psychotic) and fleeting, fully psychotic experiences,
respectively. As both SPD diagnosis and having a first-degree relative with psychosis are
believed to reflect a genetic predisposition to psychosis, the GRD group represents
individuals with both trait and state risk factors for developing psychosis (Tsuang et al.
1999). These three categories were originally developed by Yung and colleagues (Yung et
al. 1996) to identify individuals at heightened risk for developing psychotic disorders.
Within 2-2.5 years, 16-35 % of participants meeting criteria for one of these three CHR
states develop diagnosable psychotic disorders (Cannon et al. 2008; Yung et al. 2008).
Included individuals could meet criteria for more than one CHR syndrome.

Individuals with significant head injuries or those who met criteria for diagnosis of drug or
alcohol abuse or dependence were excluded. In addition, only participants with symptom
ratings independently provided by another informant (i.e., biological or adoptive parent, or
other close relative) were included in the current analyses.

A total of 84 participant-caregiver dyads were included in the study. Mean age of admission
into CAPPS was 15.90 (SD=2.13), with participant ages ranging from 12 to 20. Male
participants comprised 62 % of the sample, while 46 % of the participants was non-
Caucasian. The other informant group was comprised of mothers (85 %), fathers (8 %), and
siblings (7 %).

This study was approved by the Institutional Review Board of the University of California,
Los Angeles. Prior to study enrollment, participants and caregivers provided written
informed consent. Minor participants and their legal guardians provided written assent and
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consents for participation, respectively. Participants and their caregiver informants were
each interviewed by separate clinical assessors, who had undergone a thorough assessment
training and diagnostic reliability check. Participant and caregiver interviewers were blind to
each others' ratings at the time symptom evaluations were made. Interviewers were assigned
to conduct interviews in a balanced manner such that they alternated between interviews of
youth and caregivers, and so that each interviewer conducted approximately the same
number of youth and caregiver interviews. Participants suspected to be in the CHR range,
based on self- and caregiver-report, were presented to a clinical consensus team meeting
who collaboratively determined if the individual qualified as a study participant. During
these team meetings, participant and caregiver interviewers presented justification for their
respective SIPS item scores. Participants not qualifying as CHR were referred to outside
clinical services. Participant and caregiver dyads were assessed at baseline, and every 6
months thereafter, up to a maximum follow-up period of 2 years, for current symptom
severity, psychosocial functioning, Axis | disorders, and conversion to full-blown psychosis,
among other domains. Though not the focus of the current study, other data, including
baseline and follow-up neurocognitive functioning were collected from study participants
(see Niendam et al. 2007 for neurocognitive assessment procedures). Meyer and colleagues
(2005) and Addington et al. (2007) describe the training, assessment, consensus, and
establishment of interrater reliability procedures in greater detail.

After informed consent, participants and caregiver informants were separately administered
the SIPS interview (Version 4.0, McGlashan et al. 2003) by independent trained clinical
interviewers. Specific SIPS scales include: positive symptom scale (unusual thought content/
delusional ideas, suspiciousness/persecutory ideas, grandiose ideas, perceptual
abnormalities/hallucinations, and disorganized communication), negative symptom scale
(anhedonia, avolition, ideational richness, occupational functioning, decreased expression of
emotion, decreased experience of emotions and self), disorganized symptom scale (odd
behavior, bizarre thinking, impairment in personal hygiene, and trouble with focus and
attention), and general symptom scale (sleep difficulty, motor disturbance, dysphoric mood,
and impaired tolerance to normal stress). Individual SIPS items from each scale (e.g., usual
thought content/delusional ideas, anhedonia) are scored on a 6-point Likert-style scale, with
higher scores on the SIPS items indicating more severe symptomatology. The five positive
symptom items are used to determine CHR status, with items scored 0-2 generally
indicating absence of symptoms or questionable presence of symptoms, items scored 3-5
indicate symptoms in the attenuated positive CHR range, and items scores of 6 indicating
symptoms in the psychotic range. Youth were considered to have converted to overt
psychotic disorder if they reported symptoms at a psychotic intensity (any SIPS positive
item score) for at least one hour a day, at least four days per week during the past month, as
in Cannon et al. 2008. A series of specific probes are used to determine item ratings.
Example probes for SIPS positive scale items include “Have you ever been confused at
times whether something you have experienced is real or imaginary?” (unusual thought
content/delusional ideas), “Do you ever feel people might be intending to harm you?”
(suspiciousness/persecutory ideas), “Do you ever think of yourself as a famous or
particularly important person?” (grandiose ideas), “Do you ever feel that your ears are
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playing tricks on you?” (perceptual abnormalities/hallucinations), and “Are you aware of
any ongoing difficulties getting your point across, such as finding yourself rambling or
going off track when you talk?” (disorganized communication). SIPS interviews also
contribute to a global assessment of functioning (GAF) score. Psychometric information
regarding the SIPS, as well as diagnostic reliability and case consensus procedures have
been previously published (Meyer et al. 2005).

In addition to the SIPS, participants and caregivers were administered the Structured
Clinical Interview for Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-1V) Axis | Disorders (SCID; First et al. 2002) to assess DSM-IV psychiatric
diagnoses, and to ensure that putative at-risk symptoms were not better accounted for by
another Axis | diagnosis. At each assessment time point, patients and participants each
completed the Perceived Criticism questionnaire (PC), parent and child versions (Hooley
and Teasdale 1989; Schlosser et al. 2010). The PC examines the extent to which youth
perceive criticism in their caregivers (youth version) and the extent to which caregivers
believe they are critical towards their children (caregiver version). Baseline PC scores have
been shown to be predictive of CHR youth follow-up functioning (Schlosser et al. 2010).
For the purposes of this study, parent and youth perceived criticism ratings functioned as a
measure of youth-perceived and caregiver-perceived familial distress. Youth and caregivers
rated items on a single scale from 1 (not at all critical) to 10 (very critical indeed), with
probes such as “How critical is your mother of you?”/” How critical are you of your son or
daughter?” The PC has demonstrated robust test-rest reliability and convergent validity
(Chambless and Blake 2009; Chambless and Steketee 1999; Hooley and Teasdale 1989).

Statistical Analyses

Statistical analyses were performed using SPSS for Windows, release 19.0. Descriptive
statistics included participant age, race/ethnicity, and relationship to other informant. The
degree of agreement between participant and caregiver SIPS ratings was assessed using
intraclass correlation coefficients, with coefficients >0.8 indicating almost perfect
agreement; 0.6-0.8 substantial agreement, 0.4-0.6 moderate agreement, 0.2—-0.4 low
agreement, and <0.2 poor agreement (ICC; Martin Bland and Altman 1986). In addition to
participant and caregiver SIPS interviews determining study inclusion, SIPS items scores
were employed to designate specific CHR states (i.e., APS, BIPS, GRD, or a combination of
CHR states). A kappa statistic was calculated to examine agreement on CHR classification
(i.e., caregiver-youth agree that youth is CHR or caregiver-youth disagree that youth is
CHR).

A number of caregiver-youth dyads had SIPS positive scale data, but were missing ratings
from other scales. To address systematic differences in demographic variables, symptom
severity, or level of agreement between those with and without missing data, we compared
dyads with a complete set of data (i.e., ratings on all four SIPS scales) to those who were
missing one or more domains. Chi-square analyses were used to compare those with and
without missing data with regard to overall agreement on CHR classification and youth
gender, and Mann-Whitney tests were employed to compare these two groups on youth age
and GAF score.

J Abnorm Child Psychol. Author manuscript; available in PMC 2014 June 30.
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A binary regression analysis was performed to examined the impact of baseline
characteristics (youth age, gender, GAF, youth perceived caregiver criticism, caregiver
perceived caregiver criticism) on youth-caregiver agreement (Myers 1990). Youth and
caregiver reports of perceived caregiver criticism were measured using the PC scale and
functioned as a proxy of familial distress and quality of youth-caregiver relationship. Youth-
caregiver agreement was classified into one of two categories: youth-caregiver agreement on
youth being CHR, or youth-caregiver disagreement regarding youth being CHR. A
backward likelihood ratio model was employed because this analysis was primarily
exploratory. This method starts with all five of the predictors. At each step, predictors that
contribute the least to the model, based on maximum partial likelihood estimates, are
removed. Ultimately, the analysis finds the best combination of variables to explain the
largest proportion of the variance in outcome. To test for stability of these results, a second,
forward stepwise regression likelihood ratio model was employed to examine which
variables would be retained in both models. The forward likelihood ratio model also
performs multiple iterations based on whether adding removing a variable would make a
significant difference in terms of how well the model data fits the data model; predictors that
significantly change the model fit are retained in the final model.

Lastly, backward and forward stepwise likelihood ratio and forward likelihood ratio method
logistic regression analyses were employed to evaluate youth and caregiver positive SIPS
items in predicting conversion to overt psychosis. The five positive SIPS items, as rated by
both caregiver and youth, were used as predictors, with conversion to psychosis (yes or no)
as the outcome variable. Again, both backward and forward methods were used to examine
the consistency of results.

Descriptive Statistics

As noted in the Introduction, a total of 84 participant-caregiver pairs were included in the
study analyses. There were 73 participant-caregiver pairs with complete data available for
all positive symptom items, with 77 pairs having complete data for the grandiosity item, 78
pairs having complete data for the disorganized communication item, 79 pairs having
complete data for the unusual thought content items, 80 pairs having complete data for the
perceptual anomalies item and 82 pairs having complete data for the suspiciousness item.
There were 44 participant-caregiver dyads with complete data available for the general
symptom scale and 43 participant-caregiver dyads had complete data available for the
negative and disorganized symptom scales. In the sample, 81 % of participant-caregiver
dyads reported that they were living together as of the baseline assessment (n =68), 2 %
reported that they were not living together at baseline (n =3), and current household data
were missing from 17 % of dyads (n =13). Highest mean number of years of education
completed by participants as of baseline was 9.3 (SD=1.98). Participants had a mean
estimated baseline 1Q of 105.78 (SD=13.80), with scores ranging from 73 to 128.
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Clinical High-Risk State Classification

Based on participant report, 60 (71 %) CHR participants were categorized as in the APS
CHR state, 18 (21 %) in the BIPS CHR state, 2 (3 %) as GRD, and 4 (5 %) participants as
meeting criteria for more than one CHR category. Of the youth participants, 68 (81 %) who
were considered CHR based on self-report information would also be considered at risk (i.e.,
SIPS scores above the at-risk level of severity) based on caregiver SIPS report. Of those
considered CHR by both youth and caregiver report, 48 (72 %) dyad interviews led to the
same CHR state categorization. There were 19 (28 %) caregiver interviews that led to the
participant being considered CHR, but not in the same CHR category as the corresponding
participant interview. The Kappa statistic for participant-caregiver agreement on CHR status
was 0.50 (n=84). Table 1 summarizes specific CHR state classification (APS, BIPS, GRD,
or multiple states) by participant and caregiver reports.

Assessment of Selection Bias

There were 49 dyads that had complete data and 36 were considered to have an incomplete
data set. There were no significant differences between these two groups in terms of
agreement regarding CHR status, youth gender, youth age, or youth GAF score.

Participant-Caregiver Intraclass Correlation Coefficients

Overall intraclass correlation coefficients ranged from low to moderate, with low agreement
on positive scale total, negative scale total, and disorganized scale total, as well as on
suspiciousness and perceptual anomalies. There was moderate agreement on general scale
total, and on unusual thought content, grandiosity, and disorganized communication. A
summary of ICC statistic values are presented in Table 2.

Binary Logistic Regression: Factors Influencing Agreement

A backward stepwise likelihood ratio binary logistic regression was performed in which
youth age, gender, GAF, and youth-perceived parental criticism as well as caregiver-
perceived caregiver criticism were entered into the model to predict caregiver/youth
agreement on CHR status. Moving backward, youth age, gender, and perceived criticism
scores were eliminated as predictor terms because they weakened the model. The result of
the final model x2 remained significantly different from the constant-only model at 11.53 (dff
=1, p < 0.01) and successfully classified 78 % of participants. Youth age (Wald x12=3.10, p
=0.08) and caregiver reports of perceived criticism (Wald y12=3.66, p =0.06), were retained
in the final model, though they were not significant.

A second, forward stepwise likelihood ratio binary logistic regression analysis was
employed to examine stability of results. As in the backward stepwise regression likelihood
ratio analysis, youth and caregiver reports of their own were retained in the final model.
Identical model 2 statistic, Wald 12, odds ratios, and confidence intervals were found using
the forward stepwise regression likelihood method. A summary of these analyses are Wald
2, odds ratios, and confidence intervals of the variables that were retained in the final model
area presented in Table 3.
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Binary Logistic Regression: Predicting Conversion to Psychosis

Date from 2-year follow-up assessments were available for 96 % of participants; those
without 2-year follow-up data (n =3) were not entered into the analysis. Of the CHR
participants, 21 (26 %) in the sample converted to psychosis within 2 years of ascertainment,
whereas 60 did not. A backward stepwise likelihood ratio binary logistic regression was
performed in which separate youth and caregiver ratings SIPS positive scale ratings of
unusual thought content/delusional ideas, suspiciousness/persecutory ideas, grandiose ideas,
perceptual abnormalities/hallucinations, and disorganized communication were used to
predict binary conversion to full-blown psychosis. Moving backward, youth ratings of
suspiciousness/persecutory ideas, grandiose ideas, perceptual abnormalities/hallucinations,
and disorganized communication and caregiver ratings of unusual thought content/
delusional ideas, grandiose ideas, and perceptual abnormalities/hallucinations were
eliminated as predictor terms because they weakened the model. The result of the final
model x2 remained significantly different from the constant-only model at 18.16 (df =3, p
<0.001) and successfully classified 83 % of participants. Youth ratings of unusual thought
content/delusional ideas (Wald y;2=3.36, p =0.07), caregiver ratings of suspiciousness/
persecutory ideas (Wald x12=6.39, p <0.01), and caregiver ratings of youth disorganized
communication (Wald x12=3.69, p =0.06), were retained in the final model.

A second analysis, utilizing a forward stepwise regression was employed to examine the
stability of the results. Employing this method, the final model y2 remained significantly
different from the constant-only model at 14.37 (df =2, p <0.01) and successfully classified
80 % of participants. Caregiver ratings of youth suspiciousness/persecutory ideas (Wald
¥12=7.09, p <0.01), and caregiver ratings of youth disorganized communication (Wald
¥12=4.63, p <0.05), were retained in the final model.

Wald 2, odds ratios, and confidence intervals of the variables that were retained in the final
models of both analyses are presented in Table 4.

Discussion

To our knowledge, this is the first study to specifically examine youth—caregiver agreement
on CHR psychotic symptoms in a clinically referred sample. It revealed several important
findings. First, participants and caregivers report different symptoms, but cross-sectionally,
they are in moderate agreement about CHR status. Second, youth-caregiver agreement rates
on different domains may be moderated by youth age and quality of relationship with
caregiver. Third, caregiver raters offer different, but significant, predictors of later
conversion to psychosis.

With respect to overall caregiver-youth agreement on youth CHR status, 81 % percent of
caregiver-participant dyads in this clinically-referred sample agreed that the youth in
question was at CHR for developing psychosis. After correcting for chance agreement,
kappa was moderate (0.5), and individual SIPS scales had ICCs ranging from low to
moderate. It was hypothesized that there would be more agreement on more observable,
behavioral manifestations of at-risk symptoms than of more internal experiences. This
hypothesis was somewhat supported; there was relatively higher agreement on the SIPS
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domains of general, negative, and disorganized symptoms, than on positive symptoms. This
is consistent with the notion that many subthreshold positive symptoms are primarily
internal in nature (e.g., seeing shadows out of the corner of one's eyes), while other factors
associated with risk status, such as anhedonia (negative scale), difficulty with hygiene
(disorganized scale), or exhibiting motor disturbances (general scale), may be easier for
collateral informants to accurately report (e.g., Jackson et al. 1994; Nugent et al. 2013).

Consistent with previous research on youth-caregiver reports of psychopathology, no single
demographic variable significantly accounted for agreement rates. While caregiver-
perceived caregiver criticism and youth age were retained in the agreement models, they
were not significant predictors of agreement status. It was hypothesized that familial distress
(higher Perceived Criticism questionnaire scores) and overall symptom severity (lower GAF
scores) would be negatively associated with cross-informant agreement. This hypothesis,
too, was supported to some extent; while caregiver-perceived caregiver criticism was
associated — though not significantly — with lower levels of caregiver-youth agreement,
symptom severity was not related to agreement. This is somewhat consistent with research
that has demonstrated that youth reports of parent—child relationship are not related to
agreement rates (Nugent et al. 2013), but that overall familial distress does contribute to
discrepancies (Christensen and Margolin 1988; Christensen et al. 1992; De Los Reyes and
Kazdin 2005; Grills and Ollendick 2003; Jensen et al. 1988). Odds of caregiver-youth dyads
being in agreement on CHR status, however, increased 2.05 times for every 1 year age
increase, suggesting an association between youth age and concordance with caregiver
ratings. Other studies have found a similar potential relationship, possibly accounted for by
older youth being better able to express their experiences to their parents or by older youth
having more serious, and therefore more recognizable, symptoms (Berg—Nielsen et al. 2003;
Edelbrock et al. 1985; Grills and Ollendick 2003; Rapee et al. 1994).

The third hypothesis was that, among positive scale symptoms, youth and caregiver ratings
of youth subthreshold delusional ideation (unusual thought content/delusional ideas,
suspiciousness/persecutory ideas) would significantly predict conversion to full-blown
psychosis. This hypothesis, too, was partially supported. Backward binary regression
analyses indicated that youth self-report of CHR delusional ideation as well caregiver report
of youth suspiciousness/persecutory ideas and caregiver report of youth disorganized
communication significantly contributed to predicting conversion to full-blown psychosis,
however, only caregiver ratings of youth suspiciousness/persecutory ideas and youth
disorganized communication were retained in both the forward stepwise and backward
stepwise models. This is somewhat consistent with previous research indicating that, among
other factors, youth self-reported unusual thought content and suspiciousness are predictive
of conversion to psychosis. This suggests that caregivers are not only just as valuable as
identified CHR youth in reporting risk status, but that caregivers may in fact be more
accurate in their view of the participant's risk of conversion. Other studies have suggested
that parents may be better informants than youth for both internalizing and externalizing
symptoms, especially for younger children (Smith 2007). Caregivers, for example, may be
more attuned to youth's increasingly disorganized communication than the youth themselves
or than clinical interviewers.
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There are clinical implications of these findings with regard to assessing subthreshold
psychotic symptoms. The fact that most of the caregiver informants were able to describe
participant symptoms that fell in the CHR range indicates that caregiver informants may be
an acceptable substitute when participants are unable to report on their own experiences.
Many CHR participants' communication is affected by thought disorder, such in the case of
those suffering from disorganization, inattention, and poverty of speech associated with
CHR status, or those with positive symptoms such as suspiciousness of the interviewer.
Clinicians should be aware, however, that nearly one in five participants in our sample
would not be considered CHR by caregiver report. That said, no caregivers reported
subthreshold symptoms in youth who did not endorse subthreshold psychotic symptoms
themselves. Youth and caregiver informants may have differential value depending on what
domain is being assessed; youth may be better reports of less observable symptoms, while
caregivers may be better able to report of behavioral manifestations of symptoms (Carpenter
et al. 1976; Jackson et al. 1994). Ideally, a combination of caregiver and participant report
will be used in clinical settings to assess psychosis risk, particularly positive symptoms,
which contributed to predicting conversion both from participant and caregiver ratings.

Several limitations to this study should be noted. While our overall sample size was
moderate (84 dyads), the number of youth who converted to overt psychosis was small,
limiting power for this analysis. Nevertheless, our conversion rate was very comparable to
other recent studies (e.g., Cannon et al. 2008; Fusar-Poli et al. 2012; McGorry et al. 2012;
Ruhrmann et al. 2010). Missing data was also a limitation; however, there do not appear to
be any systematic differences between dyads with and without complete datasets. Finally,
some differences between caregiver and youth report may have been due to interviewer
effects. While this is certainly a possibility, informant-interviewer assignments were
balanced to reduce this risk.

Future research in this area will likely be enhanced by expanded follow-up assessment
timeframes with a larger sample of individuals converting to psychosis. More substantial
sample sizes would allow for more fine-grained analysis of predictors, including the
interaction between youth age, symptom severity, and youth/caregiver agreement status on
conversion rates. In addition to a more sensitive analysis of conversion predictors, a better
understanding of non-converters, including other domains of later adulthood
psychopathology, may stem from such research.

These initial results, though involving a modest sample size and exploratory in nature, are
promising in that most caregiver informants reported symptoms that were in the same range
as participant report (e.g., absent, subclinical, psychotic). This is important, given that the
vast majority (93 %) of caregiver informants were parents, and parents are key to young
people accessing treatment. In fact, many individuals falling within the CHR period are
minors (Cannon et al. 2008). Considering the connection between earlier entry into mental
health treatment and better functional outcomes, future work may benefit from targeting
parental awareness of early warning signs of psychosis. Large-scale efforts to increase early
recognition of subclinical psychosis among clinicians, school staff, and the public have been
relatively successful in decreasing duration of untreated psychosis as well as reducing
incidence rates of schizophrenia (Falloon 2000; Joa et al. 2008). Similar awareness
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campaigns designed specifically to target youth caregivers may be helpful to further increase
early identification of youth at risk for converting to psychosis.
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Table 1

Clinical high-risk (CHR) state classification by participant-based and caregiver report

Caregiver-based interview CHR state  Participant-based interview CHR state Total

APS BIPS GRD MultipleCHR States

APS 40 8 0 2 50
BIPS 0 8 0 1 9
GRD 1 0 1 1 3
Multiple CHR States 4 1 1 0 6
Not CHR 15 1 0 0 16
Total 60 18 2 4 84

APS Attenuated Positive Symptom Syndrome; BIPS Brief Intermittent Psychotic Syndrome; GRD Genetic Risk and Deterioration
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Table 2

Summary of ICC for each SIPS scale and SIPS positive scale individual items

Scale Positive scaleitem ICC (95% CI) Description
Positive Scale Total 0.22 -0.01-042 Low
Unusual thought content 0.43 0.23-0.60 Moderate
Suspiciousness 0.39 0.19-056 Low
Grandiosity 0.44  0.24-0.60  Moderate
Perceptual anomalies 025 0.03-0.44 Low
Disorganized communication  0.57  0.39-0.70  Moderate
Negative scale total 0.37 0.08-0.60 Low
Disorganized scale total 0.36 0.07-0.59 Low
General scale total 0.44 0.17-0.65 Moderate
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Table 3

Summary of binary logistic regression analysis final model predicting CHR status agreement

waldy? p B (SE) Exp(B) 95 % Cl)
Constant 0.47 0.49 5.04(7.36)
Youth Age 3.10 0.08 0.72(0.41)  2.05 (0.92-4.54)
Caregiver Perceived Criticism  3.66 0.06 -0.94(0.49) 0.39(0.15-1.02)

Model X22 =11.53, p<0.01; degrees of freedom for all variables=1; Hosmer-Lemeshow X72 =4.65, p=0.70; RZ =0.35 (Cox & Snell), 0.53
(Nagelkerke)
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Table 4

Summary of binary logistic regression analysis final model predicting conversion

Method Wald y? p B (SE) Exp(B) (95 % Cl)
Backward  Constant 14.89 <0.001 -4.41(1.15)
Youth—Unusual Thoughts 3.36 0.07 0.41 (0.22) 1.50 (0.97-2.32)
Caregiver—Suspiciousness 6.39 0.01 0.47 (0.19) 1.60 (1.11-2.31)
Caregiver—Disorganized 3.69 0.06 0.41(0.21) 1.51 (0.99-2.30)
Forward Constant 18.69 <0.001 -2.89(0.67)
Caregiver—Suspiciousness 7.09  0.008 0.47 (0.18) 1.59 (1.13-2.25)
Caregiver—Disorganized 4.63 0.03 0.45 (0.21) 1.56 (1.04-2.35)

Backward Model X22 =18.16, p <0.001; degrees of freedom for all variables=1 Hosmer-Lemeshow X82 =5.12, p=0.75; RZ =0.23 (Cox & Snell),
0.33 (Nagelkerke)

Foward Model X22 =14.37, p <0.001; Hosmer-Lemeshow xgz =5.52, p =0.60; R2 =0.19 (Cox & Snell), 0.27 (Nagelkerke)
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