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A panel of experts assembled and analyzed a comprehensive itembank fromwhich a highly sensitive and specific
early psychosis screener could be developed. Twenty well-established assessments relating to the prodromal
stage, early psychosis, and psychosis were identified. Using DSM-5 criteria, we identified the core concepts rep-
resented by each of the items in each of the assessments. These granular core conceptswere converted into a uni-
form set of 490 self-report items using a Likert scale and a ‘past 30 days’ time frame. Partial redundancy was
allowed to assure adequate concept coverage. A panel of experts and TeleSage staff rated these items and
eliminated 189 items, resulting in 301 items. The items were subjected to five rounds of cognitive interviewing
with 16 individuals at clinically high risk for psychosis and 26 community mental health center patients. After
each round, the expert panel iteratively reviewed, rated, revised, added, or deleted items to maximize clarity
and centrality to the concept. As a result of the interviews, 36 items were revised, 52 items were added, and
205 items were deleted. By the last round of cognitive interviewing, all of the items were clearly understood
by all participants. In future work, responses to the final set of 148 items and machine learning techniques will
be used to quantitatively identify the subset of items that will best predict clinical high-risk status and
conversion.

© 2017 Elsevier B.V. All rights reserved.
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1. Introduction

Interest in identifying individuals at clinically high risk (CHR) of de-
veloping a psychotic spectrumdisorder has grown over the past decade.
The most widely used assessments are the Structured Interview for

Psychosis-risk Syndromes (SIPS) and the Comprehensive Assessment
of At-Risk Mental States (CAARMS) (Fusar-Poli et al., 2016). Both the
SIPS and the CAARMS have very high sensitivity 91.6% (Webb et al.,
2015; Fusar-Poli et al., 2016). Unfortunately, proper administration of
these semi-structured interviews requires extensive training in order
to assure high inter-rater reliability (Addington et al., 2012). Even
with extensive SIPS or CAARMS training, only about 19.6% of individuals
who are identified as CHRbased on their SIPS scorewill actually go on to
develop a psychotic disorder vs. 1.8% for help-seeking clinical controls.
An additional 10.7% of CHR patients will develop bipolar disorder,
unipolar depression, or an anxiety disorder vs. 11.8% of controls
(Webb et al., 2015).

At present, the most widely used self-report screener for early psy-
chosis is the Prodromal Questionnaire – Brief Version (PQ-B) (Loewy
et al., 2005, 2011a). In general, the PQ instrumentswere extensively val-
idated against the SIPS and the CAARMS (Loewy et al., 2011b; Ising et al.,
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2012). The PQ-B has high sensitivity, but as an outpatient screener it
may lack sufficient specificity tomakemorewidespread screening prac-
tical. There are a few additional difficulties with the PQ-B that this study
aims to improve upon. First, although individual items are clearly writ-
ten, they tend to focus on fairly mild symptoms that are common in the
general population (e.g., seeing a fortune teller). Individual items also
tend to combine several related but distinct experiences
(e.g., “experiences with telepathy, psychic forces, or fortune telling”)
without any ability to distinguish between them. Finally, the primary
response set for the PQ-B is a limited, binary ‘yes/no’. A Likert scale
was subsequently added, but its use is only indicated for items that
are already endorsed with a ‘yes’. The selective addition of a Likert
scale also complicates statistical analyses.

Since the initial publication of the PQ-B in 2005, there have been sev-
eral developments that can improve the creation of self-report
screeners. These include cognitive interviewing (CI), which is useful in
qualitative validation (DeWalt et al., 2007); Item Response Theory
(IRT) and related aspects of Modern Measurement Theory (Reeve,
2002); machine learning strategies (Peng et al., 2005 & von Luxburg,
2007); and lessons learned from the National Institutes of Health
Patient-Reported Outcomes Measurement Information System
(PROMIS) initiative (Cella et al., 2007). While it is unusual for an item
development manuscript not to conclude with a quantitative analysis
defining the utility of the items, our premise has been that psychosis
is one of the most difficult of human experiences to assess and that
the quality of the items in an assessment naturally place an upper
boundon predictive power, regardless of analytic strategy. (It is not pos-
sible to accurately and precisely interpret an item that is confusing, has
multiple interpretations, or which includes several concepts e.g. in the
case of depression: sad, depressed, or hopeless.) For these reasons, we
have chosen to dedicate this manuscript to a detailed description of
the application of these techniques to the development of a comprehen-
sive self-report itembank that can beused topredict CHR status. The ap-
proach is primarily synthetic in nature, encompassing the theoretical
frameworks for each of the assessments that form the basis of our
item bank.

Our hypothesis is thatwe can develop a comprehensive set of simple
Likert scale items that each represent a single, granular, core symptom
associatedwith the prodromal period, including psychotic-like and psy-
chotic experiences. Our belief is that this item bank will serve as the
foundation for creating a self-report screener for early psychosis that
could be used to predict SIPS CHR status and ultimately predict conver-
sion with high specificity.

2. Methods

2.1. Stage I: item pool development

The first step was to gather widely used prodromal, early psychosis,
and psychosis measures that have been described in the peer-reviewed
literature. These measures are presented in a recent review of self-
report and clinician-administered early psychosis screeners (Kline and
Schiffman, 2014). Using these screeners and DSM-5 criteria, we identi-
fied the core concepts represented by each of the items in each of the as-
sessments. These core concepts covered all of the criteria for
schizophrenia spectrum and other psychotic disorders described in
the DSM-5. Under the supervision of Dr. Brodey, who used similar tech-
niques to develop the Perinatal Depression Inventory (Brodey et al.,
2016), TeleSage staff rewrote items in a simplified self-report format.
They based the items on a fifth-grade reading level, with one concept
per item so that minimal interpretation of each item was required.
Each itemwas intended to elicit a simple direct report of the individual's
experiences and feelings. Wherever possible, items were written in a
non-judgmental, non-pathologizing format. We avoided words and
phrases with pejorative, multiple, or abstract connotations. (For an ex-
ample, see the revised item ‘I felt anxious.’ in Results section, Table 1).

Foreign words and words known to translate poorly into other lan-
guages were avoided.

Items were written to match a 5-point Likert scale (Never, Rarely,
Sometimes, Often, Always) response set. This is the same response set
that was used in the PROMIS initiative (DeWalt et al., 2007), except
that we included a ‘does not apply’ response option as a second alterna-
tive to ‘Never’, for some items related to work and school experiences.
This was for participants whowere unemployed or not in school, there-
fore ‘Never’ could be ambiguous. We created items intended to repre-
sent different extremes of a symptom so as not to rely exclusively on
the Likert scale for differentiation (Comparelli et al., 2014). Further-
more, we attempted to avoid items thatmight have a ceiling or floor ef-
fect. Items were written with a standard ‘past thirty days’ time frame.
The panel of experts discussed using a scale of severity or distress in-
stead of frequency; however, no single scale appeared towork perfectly
to assess the prodromal period. Frequency appeared to act as an ade-
quate proxy to capture intermittent prodromal episodes as well as at-
tenuated symptoms. Although the PROMIS initiative used a ‘past
seven days’ time frame, we reasoned that we needed a longer time
frame in order to pick up the episodic symptoms that are associated
with the prodromal period. Patients tend to answer consistently
when asked about frequency or intensity, so the panel concluded that
a 30-day time frame (typical for assessing prodromal symptoms)
would be sufficient to capture the presence of intermittent episodes.
In addition, we selected a uniform ‘in the past 30 days’ time frame
rather than a ‘past month’ time frame to avoid confusion among
people who might be thinking about the most recent named month
(e.g., September) while answering questions.

In order to define and represent concepts associated with the pro-
dromal period, early psychosis, and psychosis, we included concepts re-
lating to positive symptoms, negative symptoms, and the exclusionary
criteria listed in the DSM-5, as well as general symptoms that have
been associated with conversion. We then subdivided the items into
category ‘bins’ to assure adequate coverage of related concepts. Con-
cepts included the symptoms listed in DSM-5, such as delusions, hallu-
cinations, disorganized speech, gross disorganization, avolition, and a
decrease in functioning; yet, for our purposes, the DSM-5 nomenclature
was not sufficiently specific. The term ‘delusion’ alone, for example, can
refer to any number of phenomena: paranoid delusions, persecutory de-
lusions, religious delusions, grandiose delusions, delusions of control,
thought insertion, telepathy, thought broadcasting, erotomania, and so-
matic delusions, to name a few. Drawing from the well-established in-
struments, we made our ‘concepts’ as granular as possible. We
recognized that overlap in the nomenclature and categories was inevi-
table and that partial redundancy was, in fact, desirable. In addition,
since the DSM-5 criteria for schizophrenia include exclusions relating
to schizoaffective disorder, bipolar disorder, and substance abuse, we
also included items on depression, anxiety, mania, and substance use
for exploratory purposes.

The item pool was iteratively reviewed and rated by a panel of eight
experts, including three psychiatrists and three psychologistswith com-
bined expertise in the prodromal period and early psychosis, SIPS and
SCID (Structured Clinical Interview for the DSM) administration, com-
munitymental health, and biostatistics. Other members of the panel in-
cluded an English professor, a linguist, and two TeleSage, Inc. interns.
The panel members reviewed the items for breadth of coverage across
the concepts. In addition, each item was rated independently by each
panel member on a 3-point scale for clarity and centrality (i.e., 1 = nei-
ther clear, nor central to the concept; 2 = clear, but not central to con-
cept OR central to concept, but not clear; and 3 = clear and central to
concept). Experts participated in focus groups, where they were asked
to describe the benefits and/or problems associated with each item
and provide a rationale for each item rating. Experts were also asked
to rank similarly worded items in order of their preference. We aver-
aged the results from the expert panel ratings, and considered elabora-
tions provided through the experts' comments and rankings.
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