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ABSTRACT

Accurate diagnosis and assessment of symptoms is essential to the
appropriate treatment and management of individuals with
psychotic disorders. It also plays a pivotal role in research, ensuring
that enrolled subjects meet study-specific inclusion requirements and
that their progress is accurately tracked throughout the study.
Clinical outcome assessments are standardized instruments designed
specifically to measure symptoms and their impact on a patient’s life
and functioning. These instruments can be used to diagnose,
categorize, and track symptom severity, and to measure the
functional impact of disease on a patient’s quality of life. Clinical
outcome assessments play a pivotal role in advancing our
understanding and treatment of schizophrenia and other psychotic
disorders, providing the ability to evaluate the safety and efficacy
of emerging treatments and interventions. In this review article we
provide an overview of the most widely used clinical outcome
assessments in schizophrenia and other psychotic disorders research
with a focus on clinical trials, and delve into the specific instruments
commonly used to diagnose, measure symptom severity, and assess
cognitive ability. A brief description of each instrument and its role
in clinical outcome assessment is provided, along with advantages
and limitations in implementation. Additionally, the clinician’s
perspective on the administration and scoring of these scales is
included, where relevant. The goal is to familiarize new clinicians
and researchers with the available assessment tools, highlighting the
advantages, limitations, and any other relevant information that can
aid in the selection of the appropriate measurement tools for their
patients and studies. Finally, we briefly discuss our view on the future
of clinical outcome assessments in schizophrenia and other psychotic
disorders research and clinical trials.
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Introduction

Psychotic disorders are characterized by variable
phenotypic expression and a complex etiology.
Accurate diagnosis and assessment of symptoms is
essential to the appropriate treatment and
management of individuals with psychotic disorders;
it also plays a pivotal role in research, ensuring that
enrolled subjects meet study-specific inclusion
requirements and that their progress is accurately
tracked throughout the study. Despite the
importance of accurate measurement, and due to
the heterogenous and diverse nature of the
symptoms associated with these disorders,
assessment and diagnosis of schizophrenia and
other psychotic disorders remains a challenging task
for many clinicians and researchers. Clinical
outcome assessments (COAs) are standardized
instruments designed to measure symptoms and
their impact on a patient’s life and functioning. They
are commonly used in research to assess eligibility
for and efficacy of treatment interventions and to
track disease progression, and take the form of
questionnaires, interviews, physical examinations,
and rating scales. Accurate implementation
depends on the subjective judgment of the patient
and/or clinician or that of an observer or
informant.! When administered appropriately, they
allow for precise and reliable diagnosis and
symptom tracking from the beginning of the study
through completion. They also play a pivotal role in
advancing our understanding and treatment of
schizophrenia and other psychotic disorders,
providing the ability to evaluate the safety and
efficacy of emerging treatments and interventions.
For this reason, selection of appropriate COAs is
key to the success of any research study or clinical
trial.

In this review article, we aim to provide an overview
of the most widely used COAs in schizophrenia and
other psychotic disorders research, with a focus on
clinical trials. We will delve into the specific COAs
commonly used to diagnose, measure symptom
severity, and assess cognitive ability, and provide
a brief description of each instrument, along with
advantages and limitations in implementation.
Additionally, the clinician’s perspective on the
administration and scoring of these scales is
included, where relevant. The goal of this review is
to familiarize new clinicians and researchers with
the available tools to measure psychotic symptoms,
highlighting the advantages, limitations, and any
other relevant information that can aid in the
selection of the appropriate measurement tools for
their patients and studies. Finally, we will briefly
discuss our view on the future of COAs in

Measuring Psychosis

Diagnostic tools for schizophrenia

and other psychotic disorders

Diagnosing schizophrenia, and assessing symptoms
reliably, remains the responsibility of mental health
professionals. While strides have been made to
identify potential biomarkers and other objective
techniques (e.g., neuroimaging) to aid in diagnosis,
no methods have been validated to date that can
reliably diagnose beyond symptom
characterization. Diagnosis in research poses a
complex set of challenges for clinicians and
researchers due to the intricate nature of the
disorder. Schizophrenia is characterized by a range
of symptoms that can vary widely from one
individual to another, and that may overlap with
other psychiatric conditions. Some symptoms, such as
delusions and hallucinations, may be present in
other psychiatric disorders, like major depressive
disorder or bipolar disorder. This overlap can lead
to misdiagnosis if the proper diagnostic tools are
not used. Application of appropriate differential
diagnosis methodologies is key to ensuring an
accurate classification, and can ensure that subjects
are correctly enrolled in clinical trials.

There are two widely-used instruments that research
studies employ in attempts to reliably diagnose
schizophrenia and rule out potential exclusionary
diagnoses, the Mini International Neuropsychiatric
Interview (MINI),2 and the Structured Clinical
Interview for DSM-5 (SCID-5).3

MINI INTERNATIONAL NEUROPSYCHIATRIC
INTERVIEW

MINI is a structured diagnostic interview designed
to provide a brief but comprehensive evaluation of
a patient’s mental health symptoms and diagnoses.
It is not specific to schizophrenia, consisting of a
series of modules, each dedicated to a specific
disorder or diagnostic category and covering a
wide range of conditions including mood, anxiety,
substance use, and psychotic disorders.

MINI for Psychotic Disorders, a version of the MINI
designed specifically for diagnosing psychotic
disorders, includes an expanded module (K.
Psychotic Disorders and Mood Disorders with
Psychotic Features) providing a more detailed set
of questions for each of the nine psychotic disorders
than those included in the standard MINI. This
additional module is intended for clinical and
research settings where psychotic disorders are a
focus of interest and where a rigorous differential
diagnosis (e.g., schizophrenia vs schizoaffective
disorder) is required.

schizophrenia and other psychotic disorders
research and clinical trials.
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MINI has become the most accepted
diagnostic/screening tool in clinical trials in recent
years, and is translated and validated for use in
around 70 languages. During the interview, the
clinician asks a standardized set of “yes/no”
questions for each module. If a symptom is reported
present, the clinician then asks additional questions
to further establish the presence and severity of that
symptom. Scoring MINI involves a systematic
evaluation of the patient’s responses, and in some
cases clinician observations, to determine whether
the criteria for each disorder assessed is met. The
diagnostic criteria for each disorder are based on
the two widely known psychiatric classification
manuals, The Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5)4 and
International Classification of Diseases, Tenth
Revision (ICD-10).5 MINI also provides guidance for
the classification of symptom severity and
conducting differential diagnosis via outlined
algorithms.

Advantages

MINI is relatively brief to administer for an
experienced clinician. The estimated time to
complete has been reported at 15 minutes,?
although this may not be the standard experience
when assessing unknown patients, or for patients
that endorse several, disparate symptoms (as is
typical in schizophrenia spectrum disorders).
Because of its efficiency and brevity, it has become
the preferred tool in clinical trials and research
studies, where designated diagnosticians have
limited time to conduct interviews, or where study
screening visits may be already long and
burdensome for the patient.

Because it offers a structured and standardized
format, MINI can help ensure that clinicians across
sites are assessing diagnostic information
systematically and consistently for each study
participant.

Furthermore, this assessment can be implemented
for use in electronic COA systems, providing an
advantage to clinicians, with differential diagnostic
algorithms implemented directly within the form and
reducing greatly the potential for diagnostic error.

Challenges

MINI, because of its brevity, is not as comprehensive
as a thorough diagnostic assessment, and s
generally used as a screening or confirmatory tool,
rather than for a full exploration of a participant’s
psychiatric history. It may require additional review
of collateral sources of information to confirm the
accuracy of the diagnosis. This is particularly
relevant in psychotic disorders, where patients tend
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to not be the best reporters due to the nature of
their symptoms.

MINI for Psychotic Disorders requires clinicians to
perform complex diagnostic decisions following
outlined algorithms. This can lead to diagnostic
errors and inadvertently arriving at incorrect but
related diagnosis with psychotic and mood
symptoms.é

While MINI covers the most common psychiatric
disorders, the scope of the instrument is limited, and
may not address less prevalent symptoms and
conditions.

Clinician Perspective

MINI can be a quick and rater-friendly diagnostic
tool when used to confirm the diagnosis of an
already well-known patient. When administered to
a new or unknown subject in a clinical trial the
structured questions do not provide sufficient
information to confidently rate many items,
requiring the clinician to come up with additional
follow-up  questions of their own. When
administered on paper, the differential diagnosis
algorithms for psychotic and mood disorders can be
very difficult to navigate and prone to diagnostic
error. Use of the electronic version of MINI
alleviates some of the burden in selecting the
correct algorithms.

STRUCTURED CLINICAL INTERVIEW FOR DSM-5

SCID-5 is a comprehensive semi-structured interview
guide used to accurately diagnose common DSM-5
disorders. SCID-5 is used both in clinical practice
and research studies for making accurate
psychiatric diagnoses. It is designed to be
conducted by experienced clinicians or trained
mental-health professionals who are familiar with
DSM-5 criteria. SCID-5 can be used to interview
individuals with or without known psychiatric history.

SCID-5 offers a standardized format comprised of
different modules, which make it easy to adapt and
tailor to specific study needs. It usually starts with
an overview module, where the clinician collects the
psychiatric history of the patient. The interview then
guides the clinician through the series of modules
that have been selected for the study, which
comprise a set of questions carefully aligned with
DSM-5 diagnostic criteria. Researchers can choose
modules based on their specific study objectives.

SCID-5 also comes with a comprehensive user guide,
guiding the clinician step-by-step through the
instrument and diagnostic process.

There are currently five available versions of SCID-
5:

o Structured Clinical

Research

Interview for DSM-5
Version (SCID-5-RV):
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The most comprehensive version of SCID-5. It
includes all relevant subtypes and severities,
and course specifiers for each diagnosis. It is
highly customizable to meet the study

objectives
o Structured Clinical Interview for DSM-5
Clinical Trials Version (SCID-5-CT):

Adaptation of SCID-5-RV for use in clinical
trials. It offers a more streamlined approach
to assessing typical inclusion/exclusion
criteria in clinical ftrials. Usually, it is
customized for each study protocol

o Structured Clinical Interview for DSM-5
Personality Disorders (SCID-5-PD):
Used to evaluate the ten personality
disorders included in DSM-5

o Structured Clinical Interview for DSM-5,
Clinician Version (SCID-5-CV):
Clinician version. Covers the most common
psychiatric disorders seen in clinical settings”:8

0 Quick Structured Clinical Interview for DSM-5
(Quick-SCID):
The newest version. A briefer and fully
structured  assessment  which can be
completed in under 30 minutes. It is similar to
MINI, with questions requiring only “Yes/No”
answers.

Advantages

SCID-5 is often considered the “gold standard”
diagnostic tool in psychiatric research. Diagnostic
questions are tailored to DSM-5 criteria. It allows
for comprehensive and in-depth assessment of
symptoms, including collection of psychiatric history,
leading to a deeper understanding of the subject’s
condition.

Disadvantages

Because of its semi-structured nature, it may require
more clinical experience to administer, as clinicians
are required to use clinical judgment to guide their
questions and make diagnostic decisions. It takes
significantly more time than MINI to administer. The
combination of time to administer, plus the
requirement of significant clinical expertise, makes
it less practical in certain settings, where resources
and time may be limited. Additionally, because of
its highly customized approach, is not a good
candidate for deployment as an electronic COA.

Clinician Perspective

SCID-5 resembles an in-depth clinical interview and
provides a much deeper understanding of the
patient’s history of symptoms vs MINL. It is optimally
used when clinicians are evaluating a patient for the
first time, and have time to do a thorough
assessment. SCID-5 can take up to one hour to
administer.
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In summary, the choice between MINI and SCID-5
as a schizophrenia diagnostic depends on the
aims/goals of the study and the resources
available. The brevity of MINI makes it suitable for
studies where a quick screening assessment is
needed to confirm the subject’s diagnosis, whereas
SCID-5 is preferred in studies where a more
detailed and accurate understanding of a patient’s
symptoms and diagnosis is required, and where
experienced clinicians are available.

Symptom severity clinical outcome
assessments in schizophrenia and

other psychotic disorders

Symptom severity COAs aim to evaluate the
presence and severity of psychopathology
symptoms and overall subject status. These COAs
are essential in evaluating treatment effectiveness
and disease progression. Several outcome
assessments used to assess symptom severity in the
context of research and clinical trials are reviewed
below, including recently developed scales for the
assessment of negative symptoms.

POSITIVE AND NEGATIVE SYNDROME SCALE

The Positive and Negative Syndrome Scale
(PANSS) has been the most widely used tool for
assessing the severity of symptoms in schizophrenia
since it was first introduced in 1987.9 It can be
applied in both clinical and research settings.
PANSS uses a quantitative approach to symptoms
assessment. It consists of 30 items, each rated on a
1-7 scale, where 1 means the symptom is absent
and 7 present at the most extreme severity. The
individual scores for each or the 30 items are also
used to produce a total score. PANSS total score
serves as the primary endpoint to measure change
associated with a given intervention in most clinical
trials. To examine the potential impact on certain
symptom domains, the 30 items can be divided into
three subscales totals (positive symptoms, negative
symptoms, and general psychopathology);
researchers have also derived several alternative
factor scores that can be used as endpoints.10.11

Each PANSS item is rated with the aid of a
reference manual that provides a detailed
description of the symptom that each item is rating,
specifies the basis for rating (e.g., patient report,
informant report, or both), and provides anchor
benchmarks for the frequency and severity
thresholds for each rating. To standardize
administration, the Structured Clinical Interview for
PANSS (SCI-PANSS), a semi-structured interview
guide, can be used to collect necessary information
to rate items based on subject report; an analogous
informant questionnaire (IQ-PANSS) can be used to
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collect information from an informant or

caregiver.!2

Advantages of PANSS

PANSS is well established and widely accepted as
a measure for assessing presence and severity of
psychotic symptoms in clinical trials. It is a
comprehensive scale, assessing a wide range of
symptoms associated with schizophrenia and other
psychotic disorders. It has been translated and
validated in many languages, and its widespread
use makes it a valuable tool for comparing research
findings across studies involving patients in diverse
cultural environments.’3 PANSS has demonstrated
good reliability and validity,'4'5 and can yield
consistent results when administered by different
clinicians.'®17 lts semi-structured interview format
allows clinicians and raters to collect information in
a standardized manner by following a script, while
allowing flexibility to ask additional questions and
clarify inconsistent or ambiguous information. The
quantitative approach to scoring, including precise
anchor descriptions for each rating, ensures that
raters adhere to similar scoring conventions when
rating, thus ensuring consistency in severity
interpretation.

Weadknesses and Critiques of PANSS

PANSS is a relatively lengthy assessment, taking on
average 30-45 minutes to administer and rate. It
requires additional caregiver or informant
interviews, which in addition to adding burden, may
limit the validity of the assessment if the subject does
not have an involved caregiver.'® PANSS ratings
are largely dependent on the administering
clinician’s judgment and the accuracy of informant
reports. This can introduce subjectivity into the
scoring process. SCI-PANSS can be difficult to
navigate for novice raters, who may require
extensive training and practice to master the
dynamic administration and adhere to its complex
skip logic based on subject responses.’® Some items
may not be clearly defined or easily interpreted by
clinicians. Quality and psychometric properties of
translated versions of PANSS can vary, and
researchers and clinicians should consider cultural
and linguistic nuances to ensure that the assessment
reflect symptoms accurately within the patient's
cultural context.

Finally, PANSS has been criticized for placing
significant emphasis on the evaluation of positive
and negative symptoms, potentially overlooking
other important dimensions of schizophrenia, such as
cognitive deficits, social cognition, or other
functional deficits frequently associated with the
disease.

Measuring Psychosis

Clinician Perspective

PANSS can be extremely challenging to administer
for new raters, although administration significantly
improves with practice. Both administration and
rating require a significant depth of understanding
of psychotic disorders and the full spectrum of
symptoms: novice raters can fall short.

SIX-ITEM POSITIVE AND NEGATIVE SYNDROME
SCALE

The six-item Positive And Negative Syndrome Scale
(PANSS-6) is a shortened version of PANSS,
designed to provide a quicker assessment of overall
symptom severity by focusing on a subset of key
positive (P) and negative (N) symptoms from
PANSS. PANSS-6 consists of the following items: P1-
Delusions, P2-Conceptual disorganization, P3-
Hallucinations, NT1-Blunted Affect, N4-Social
withdrawal, Né-Lack of spontaneity and flow of
conversation.20 The Simplified Negative and
Positive Symptoms Interview (SNAPSI) is a valid
interview to collect the required information to
accurately rate all 6 items in addition to allowing
the rater to score a variety of other scales, such as
the Clinical Global Impression (CGIl) scale, Brief
Psychiatric Rating Scale (BPRS), and 4-ltem
Negative Symptom  Assessment (NSA-4).21.22
PANSS-6 can be a valuable tool in research and
clinical settings where a briefer and more
streamlined assessment is desired to save time and
reduce patient and clinician burden. PANSS-6 has
been validated against PANSS, and been shown to
be as effective at measuring treatment effect.23
However, it is important to note that PANSS-6 does
not capture the full spectrum of symptoms, as
assessed in the full PANSS, and should be
considered only when the concern in change in
positive and negative symptoms are primary. Use
of PANSS-6 in prospective clinical trials is still
required.

BRIEF PSYCHIATRIC RATING SCALE

The Brief Psychiatric Rating Scale (BPRS) assesses
overall psychiatric symptomatology.24 The original
scale, published in 1962, consisted of 16 items,
which was later expanded to 18 items,?> and more
recently to 24 items.2¢ BPRS has been used to assess
symptoms associated with psychotic disorders, but
its use can be extended to evaluate other
psychiatric disorders and conditions.27.28
Information to rate according to BPRS is collected
through a relatively brief clinical interview with the
subject.2? Each of the items is scored from 1-7,
where 1 means the symptom is absent and 7 present
at the most extreme severity. It has been used
extensively to track changes in overall
psychopathology over time. BPRS yields several
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factor scores in addition to a total score. BPRS
served as the basis for the creation of PANSS.30

Advantages

BPRS is relatively brief to administer (under 30
minutes), and provides a thorough assessment of
psychotic symptoms and general psychopathology,
making it suitable for use in cross-diagnostic trials
that include disorders beyond schizophrenia
spectrum disorders (e.g., mood disorders with
psychotic features). The 24-item version s
preferred over the older versions due to the
expanded symptom constructs examined; the 24-
item version also comes with a detailed
administration and scoring manual.

Disadvantages and Critique

Similar to PANSS, BPRS requires clinicians to have
significant knowledge of psychiatric
symptomatology and extensive training on
administration and scoring of the scale. As BPRS
focuses on psychotic features, the scale does not
provide a thorough assessment of negative
symptoms.

Clinician Perspective
The 24-item version of BPRS is relatively brief and
easy to administer and rate (with some training).

SCALE FOR THE ASSESSMENT OF POSITIVE
SYMPTOMS AND SCALE FOR THE ASSESSMENT OF
NEGATIVE SYMPTOMS

The Scale for the Assessment of Positive Symptoms
(SAPS)3" and the Scale for the Assessment of
Negative Symptoms (SANS)32 are two separate
scales used to assess specific positive and negative
symptoms in schizophrenia spectrum disorders.
SANS was the first COA specifically developed to
assess negative symptoms; it includes the assessment
of five dimensions of negative symptoms: alogiq,
affective blunting, avolition-apathy, anhedonia-
asociality, and attentional impairment. SAPS
focuses on the assessment of positive symptoms,
consisting of 34 items across four dimensions:
hallucinations, delusions, bizarre behavior, and
positive formal thought disorder. SAPS has been
adopted for the assessment of psychotic symptoms
in Parkinson’s disease.33-35

Strengths and Advantages

Each scale provides a separate and in-depth
assessment of positive and negative symptoms
associated with schizophrenia.

Disadvantages and Critique

The validity and reliability of SANS and SAPS have
been questioned, and these scales are not currently
widely used in clinical trials. SANS has been
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criticized for its inclusion of items that do not belong
with negative symptoms,3¢ and maintaining
separate scales for positive and negative symptoms
potentially reinforces the outdated dualistic view of
schizophrenia.3”

Assessments of negative symptoms
Assessing negative symptoms is a critical component
of evaluating patients with schizophrenia and other
psychotic disorders. These symptoms refer to
deficits or reductions in normal emotional and
behavioral functioning. Measurement of negative
symptoms can be challenging for clinicians, as
subjects with schizophrenia usually lack insight into
these symptoms, reducing the likelihood of reporting
them. Clinicians must pay attention to the overall
symptomology of the patient, particularly to signs
that may indicate the presence of negative
symptoms such as affective flattening, lack of social
engagement, reduced motivation, etc. In addition to
SANS and PANSS, which can be used to measure
negative symptoms, newer rating scales have been
developed in the last 2—3 decades to systematically
measure and track severity of negative symptoms
over time; these include the Negative Symptom
Assessment (NSA-16), the Clinical Assessment
Interview for Negative Symptoms (CAINS), and the
Brief Negative Symptom Scale (BNSS).

16-ITEM NEGATIVE SYMPTOM ASSESSMENT
Initially developed in 1989, the 16-ltem Negative
Symptom Assessment (NSA-16 ) is a 16-item
clinician-rated scale measuring the presence,
severity, and range of negative symptoms across
five domains: communication, emotion/affect, social
involvement, motivation, and retardation.38
Information collected through a semi-structured
interview with the subject is used to rate the 16
items. The NSA-16 manual provides a detailed
scoring guide for each item with precise severity
anchor descriptions, and also for rating global
negative symptom severity. Symptom severity
ratings are established as compared to a healthy
individual in their twenties. NSA-16 focuses on
rating behavior, not psychopathology.

Strengths and Advantages

NSA-16 is a valid scale for measuring negative
symptoms3?; it has been shown to be sensitive to
change,®® and correlates with measures of
functioning.#142 NSA-16 has been shown to have
good interrater reliability when administered
across different cultures and languages.43

Disadvantages and Critique

NSA-16 has been criticized for focusing exclusively
on behaviors, rather that patient’s inner experience
(e.g., lack of ability to experience pleasure, lack of

esmed.org/MRA /index.php /mra/article /view /4884 6



https://esmed.org/MRA/index.php/mra/article/view/4884

Medical
Research
Archives

interest and motivation),*4 and, as such, studies
targeting negative symptoms reduction have
adopted newer scales following US National
Institute of Mental Health-Measurement and
Treatment Research to Improve Cognition in
Schizophrenia (NIMH-MATRICS) consensus
statement recommendations.3¢

Clinician Experience

The NSA-16 semi-structured interview guide is fairly
easy to administer as it focuses exclusively on a
subject’s behavior, regardless of etiology. The most
challenging aspect of NSA-16 is related to scoring
each item in comparison to a healthy individual in
their twenties, which can introduce bias as
interpretation from one clinician to another can
differ depending on the clinician’s cultural and
socioeconomic background.

4-ITEM NEGATIVE SYMPTOM ASSESSMENT

The 4-ltem Negative Symptom Assessment (NSA-4)
is a shortened version of NSA-16, comprising only
four items: restricted speech quantity, reduced
emotion, reduced social drive, and reduced
interests.45 It allows for a quick screening assessment
of negative symptoms. In addition to producing
scores for the four items, clinicians can derive a
global rating of the overall impression of negative
symptom severity. NSA-4 has been found to be
comparable in accuracy to the full-length NSA-16,
and to correlate well with other measures of
negative symptoms4¢; this makes it a valuable tool
for quickly assessing negative symptoms in clinical
settings, where time limitations exist. As with the full-
length version, NSA-4 focuses on rating behavior,
not psychopathology, and thus does not capture
patients’ inner experiences.

CLINICAL ASSESSMENT INTERVIEW FOR NEGATIVE
SYMPTOMS AND BRIEF NEGATIVE SYMPTOM
ASSESSMENT

The Clinical Assessment Interview for Negative
Symptoms (CAINS) and the Brief Negative
Symptom Assessment (BNSS) were developed to
address conceptual and psychometric limitations
with existing scales and fulfill recommendations
from the NIMH-MATRICS consensus statement on
negative symptoms,3¢ which established five unique
negative symptom factors: blunted affect, alogia,
asociality, anhedonia, and avolition. The consensus
group recommended the development of a new
instrument that accurately measures the five
agreed-upon factors. Additionally, the consensus
statement recommended that the new tool also be
able to distinguish between appetitive and
consummatory anhedonia, or the frequency and
quality of patient’s social interactions vs the desire
for such interactions. CAINS and BNSS have been
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used in clinical trials of negative symptoms, and
both have demonstrated good psychometric
properties. Both CAINS and BNSS have been
translated into several languages, although
validation studies for use in different countries and
languages are largely pending for both scales.

CAINS

CAINS evaluates negative symptoms across 13
items divided into two main domains: Motivation
and Pleasure (MAP) and Expression (EXP). The MAP
domain assesses the individual’'s ability fo
experience pleasure and the motivation to engage
in activities. It includes the assessment of anhedoniaq,
asociality, and avolition. The EXP domain evaluates
the individual's emotional expression and
communication, and includes affective flattening
and alogia. Ratings for each item are made on five-
point scale of O (no impairment) to 4 (severe
impairment).4”

BNSS

BNSS also consists of 13 items and assesses
symptoms across 6 domains: the five factors
included in the CAINS as described above, plus one
additional domain: lack of normal distress. BNSS
uses a short semi-structed interview that can be
administered in approximately 20 minutes. Ratings
are based on information collected as well as
clinician observations during the interview. Ratings
for each item are made on a seven-point scale of O
(absent) to 6 (severe impairment).48

Comparison of CAINS and BNSS

Both scales have been validated in more than one
study involving a large sample population.48-50
Advantages of CAINS include the explicit
differentiation between the two primary domains,
MAP and EXP, which have been found to be both
robust and stable, providing useful information
regarding the specific areas of impairment and
differentiating them as potential treatment
targets.4” Confirmatory factor analyses conducted
by Li et al. (2022)5" of combined CAINS and BNSS
data support the two factors as the latent structure
for negative symptoms over the five-factor
structure. Both CAINS and BNSS provide robust
assessment of the five negative symptom factors.
However, comparison of the psychometric
properties of both scales shows low correlation for
the anhedonia domains of the two scales,
suggesting that the scales may differ on how this
factor is measured 52 for example, BNSS measures
both intensity and frequency of pleasurable
activities, whereas CAINS focuses only on frequency
of pleasurable activities. On the other hand, CAINS
provides a more nuanced assessment of range and
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frequency of pleasurable activities in the anhedonia
domain than BNSS.

There are also some noteworthy differences in the
assessment of the asociality factor, which is split into
two items in BNSS (vs one item in CAINS) allowing
for a separate assessment of internal experience
and overt behavior. The dissociation between these
two constructs has been shown to predict clinical
outcome.53 Additionally, BNSS covers pathological
lack of normal distress, which is a symptom
frequently exhibited by patients with primary and
enduring negative  symptoms (i.e., deficit
syndrome).54 BNSS has shown higher test—retest
reliability, and has demonstrated strong association
with cognitive and neuropsychological testing.52.55

Regarding administration, CAINS can be more
resource-intensive, taking 30-60 minutes to
complete, whereas BNSS is quicker, and can be
administered within 20 minutes. Both scales are
supported by a manual with detailed instructions for
administration and scoring; the CAINS manual
provides sample vignettes, where the BNSS manual
does not.

Finally, both scales have been criticized for
neglecting to incorporate psychosocial and
cognitive factors in schizophrenia.3”

In summary, both CAINS and BNSS are valid tools
for assessing negative symptoms in schizophrenia
spectrum disorders in clinical trials, and the choice
may depend on the study objectives and resources
available. Similar to other instruments discussed,
both scales require that clinicians are adequately
trained on administration and rating procedures
and have prior experience in the assessment of
negative symptoms.

Clinical impression scales and

assessments of functioning

CLINICAL GIOBAL IMPRESSION SCALES

The Clinical Global Impression (CGIl) scale is a
clinicion-rated scale where raters are asked to
provide a global impression of illness severity and
overall functioning.5¢ There are two CGI versions,
frequently used together in the same study protocol:
CGl-Severity (CGI-S) and CGl-Improvement (CGlI-
1), sometimes also referred to as CGI-Change (CGI-
C). CGI-S rates the current level of
psychopathology, whereas CGI- |/C rates the
degree of improvement or change since the
beginning of a specific treatment or intervention
period. Typically, CGI is rated on 1-7 scale,
although variations exist, and scales can be
adapted to meet specific study objectives. CGI
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requires no interviews, and is rated based on the
clinician’s impression of the subject and considering
all available information.

Advantages and Strengths

CGl is quick and simple to rate, relying on the
clinician’s judgment of severity or improvement.
These scales can be customized to meet specific
study needs. It also can be made culturally sensitive
by integrating cultural beliefs and factors that may
influence the individual’s symptoms and functioning.

Disadvantages and Critique

Because it relies heavily on the clinician’s impression,
CGl requires significant clinician experience with
the full spectrum of disease severity; it can also be
subjective and prone to bias. CGI-1/C relies
exclusively on the ability of the clinician to be able
to remember the subject’s baseline level of severity,
which can be challenging for clinicians who assess
multiple subjects in the course of a week in studies
where the treatment assessment period is long.

Clinician Perspective

CGl is very quick and intuitive as rating scale,
allowing clinicians to provide their holistic view of a
subject’s illness severity and functioning and
progress in treatment.

Clinical Global Impression-Schizophrenia

Clinical Global Impression-Schizophrenia (CGl-
SCH) was developed to separately assess clinical
severity and treatment response in a subset of
symptoms associated with schizophrenia: positive,
negative, depressive, and cognitive.>” This scale has
not been widely used in clinical trials of psychosis,
which generally favor use of the standard CGI-S/I,
but may prove suitable for future use as it
potentially distinguishes between domain-specific
severity and targeted treatment response.

Global Assessment of Functioning Scale

The Global Assessment of Functioning (GAF) scale
measures a person's overall level of psychological,
social, and occupational functioning through a
numerical rating system, ranging from 0-100; the
higher the score, the better the individual’s
functioning.>® Originally developed in 1962, it has
been revised over time. While not specifically
developed to assess psychosis, it can be a valuable
tool in helping clinicians assess the impact of
psychosis on the patient’s life.

Advantages

GAF is a simple and quick assessment, and is known
to many clinicians. Like CGIl, GAF can be quickly
rated without need of additional interviews.
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Disadvantages and Critique

The GAF scale has been criticized for being overly
subjective, for lacking comprehensive guidelines for
ratings, and for its questionable validity and
reliability.5? For this reason, it is not frequently used
currently in clinical trials.

Clinician Perspective

Selecting the exact measurement within a scale of
0-100 can be challenging and lack precision,
particularly for less-experienced clinicians.

PERSONAL AND SOCIAL PERFORMANCE SCALE
The Personal and Social Performance (PSP) scale is
a valid a reliable measure to assess social and
occupational functioning in individuals in the acute
or stable stage of schizophrenia.®® The PSP score is
widely used as a secondary endpoint to assess
change in a subject’s functioning in clinical trials in
psychosis.

PSP score is based on the patient’s performance in
four domains: socially useful activities, personal and
social relationships, self-care, and disturbing and
aggressive behavior. PSP produces a total score of
0-100, divided in 10-point increments, which aims
to provide a holistic view of the patient’s global
functioning.

Advantages and Strengths

A unique advantage is that PSP provides an
objective measure of functioning across several
domains. PSP has demonstrated sensitivity to
change in functioning in studies in psychosis,®-¢3 and
has been shown to correlate well with PANSS.¢4

Disadvantages

PSP’s complex scoring system can be difficult for
clinicians, and interrater agreement has been
reported to be low.6>

Clinician Perspective

PSP requires that clinicians make subtle decisions
regarding level of impairment in different areas of
functioning. The final rating on the scale from 0-100
can be difficult to determine and, like GAF, can lack
precision as clinicians try to choose precise ratings
within the 10-point intervals.

QUALITY OF LIFE SCALE

Developed by Heinrichs et al. in 1984, the Quality-
of-Life Scale (QLS) assesses quality of life in
individuals with schizophrenia.t¢ QLS consists of a
semi-structured 21-item interview covering various
domains associated with quality of life, such as
physical health, psychological well-being, social
relationships, and environmental factors. It is the
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most widely used scale to measure quality of life in
psychosis research.

Advantages and Strengths

Unlike other widely used quality of life scales, QLS
was designed specifically to measure quality of life
in schizophrenia. It has been validated for use in
multiple languages.

Disadvantages and Critique

The interview questions are outdated (e.g., asking
about frequency of buying stamps or writing a
letter), likely limiting its current and future validity.
Additionally, the scale relies purely on the clinician’s
assessment and obviates the patient’s subjective
experience.

Clinician Perspective

QLS is somewhat time-consuming to administer,
averaging close to 30 minutes, particularly after
other time-consuming outcome assessments (e.g.,
PANSS). Subjects with psychosis often find it difficult
to provide precise responses to the interview
questions, increasing rater effort. As previously
mentioned, raters can find it difficult to navigate the
outdated interview prompts that do not apply to
most subjects’ current day to day experiences.

Assessment of

schizophrenia
CALGARY DEPRESSION
SCHIZOPHRENIA

The Calgary Depression Scale for Schizophrenia
(CDSS) is a brief measure of depression for use in
schizophrenia®’; it includes nine items related to
mood, feelings of guilt, hopelessness, and other
symptoms commonly associated with depression.
ltems are scored on a 0-3 scale, from absent (0) to
severe (3).

depression in

SCALE FOR

Advantages and Strengths

CDSS was developed specifically to assess
depressive  symptoms in  individuals  with
schizophrenia; it has been found to be superior to
the Hamilton Depression Rating Scale and
Montgomery—Asberg Scale for the use in this
population, differentiating depressive symptoms
from positive, negative, and extrapyramidal
symptoms.¢7-¢9 CDSS can be a useful tool when a
more detailed assessment of depressive symptoms
is required, as depression frequently co-occurs with
psychotic disorders and can be difficult to separate
from other symptoms of psychosis.

Disadvantages and Critique

As many other scales described here, CDSS must be
administered by an experienced and trained
clinician.
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Clinician Perspective

CDSS is easy to administer and score. The limited
four anchor-point approach enables the clinician to
make a quick assessment for each item. ltems such
as guilty ideas of reference and pathological guilt
do not provide explicit guidance on how to score
when a subject is delusional. Training is encouraged
to guide clinicians on rating these items.

Assessing  cognitive

psychotic disorders

Although psychotic symptoms are often visibly
disruptive and treated as a primary challenge for
patients with schizophrenia, cognitive disturbances
have been a more recent treatment target in
schizophrenia research. Cognitive deficits are
detectible early in onset, are persistent over the
course of illness, and have some level of impact on
almost all patients with schizophrenia.”%71 Leading
academic and industry experts have recommended
that cognitive ability be assessed in subjects that
are clinically stable in order to prevent potential
confounding factors (like interfering psychotic
symptoms).”2 Cognitive ability has been measured
in too numerous of ways to be covered in this
review; however we will discuss the “gold standard”
for measuring cognitive ability within clinical
research, as well as alternate performance- and
interview-based methods for measuring cognitive
dysfunction in schizophrenia spectrum disorders.
Each of the assessments identified below have been
translated and culturally adapted for use in
multinational clinical trials.

ability  in

THE MATRICS CONSENSUS COGNITIVE BATTERY

The MATRICS Consensus Cognitive Battery (MCCB)
is the result of an initiative between industry
leaders, academic experts, and government
regulators to identify not only the challenges to
reliably measuring cognition in schizophrenia, but
also to detail a path for designing and
demonstrating efficacy of cognitive-enhancing
treatment options in schizophrenia.”374 The MCCB
consists of ten subtests that were identified through
the RAND/UCLA Appropriateness Method and
selected based upon ideal psychometric properties,
and, for some subtests, the availability of alternate
forms. The ten subscales measure ability across
seven cognitive domains (speed of processing,
verbal learning, working memory, reasoning and
problem solving, visual learning, social cognition,
and attention and vigilance), and normative data
exists to compute a composite T-score representing
overall level of cognitive impairment in relation to
a normative sample, controlling for demographic
factors like age and sex. The composite score shows
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the strongest sensitivity to cognitive impairment, and
is highly related to vocational outcomes.”>

Advantages of the MCCB

As the MCCB is considered the “gold standard” for
cognitive assessment in schizophrenia, the primary
advantage of this battery is the ample support in
the literature of its strong psychometric properties,
demonstrating high test—retest reliability and small
practice effects across clinical research settings.”¢77

Disadvantages

Although the MCCB is shorter than a typical
neuropsychological evaluation, with an estimated
completion time of 60—90 minutes with breaks, and
the subtests were chosen with an eye toward ease
of administration, one common complaint from
clinical staff is the duration of the MCCB assessment.
The battery consists of ten individual subtests with
unique administration rules and discontinuation
criteria, which can prove challenging for
inexperienced raters. Proper administration relies
heavily on the rater to administer both accurately
and efficiently to ensure the patient is giving their
best effort on each assessment.

Another complaint is that the social cognitive task
included in the MCCB (the Mayer-Salovey-Caruso
Emotional Intelligence Test [MSCEIT]) may be limited
in assessing the broad social cognitive deficits seen
in  schizophrenia,”® and that its standard
administration may be limited in cross-cultural
adaptation (see Hellemann et al. [2017]7° for
potential scoring adaptations). Thus, researchers
may choose to use only the “Neurocognitive
Composite” T-score, calculated using the scores
from the nine non-social cognitive subtests, as a
primary endpoint. Specific social cognitive batteries
have been proposed,808! though more work is
needed in this area to develop valid cross-cultural
scales.82

Clinician Perspective

The MCCB provides an extensive assessment of
cognitive ability across multiple domains that have
been identified as key deficit areas in
schizophrenia. However, this is a primarily paper
assessment with some subtests requiring props. This
can be burdensome on raters as they must
remember specific and varied administration
criteria, and for raters with poor administration,
there can be a significant impact on quality data
collection.

BRIEF  ASSESSMENT  OF
SCHIZOPHRENIA

Developed in response to complaints about lengthy
neurocognitive batteries, the Brief Assessment of

COGNITION IN
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Cognition in Schizophrenia (BACS) can efficiently
assess multiple deficits across multiple cognitive
domains in schizophrenia in around 35 minutes83
Although initially developed as a pen-and-paper
neurocognitive  assessment, BACS has been
adapted into a digital, tablet-based, app-driven
assessment that results in psychometric properties
consistent with the paper form. The BACS battery
consists of six subtests assessing performance across
six key cognitive domains (verbal memory and
learning, working memory, motor function, verbal
fluency, speed of processing, and executive
function). Similar to the MCCB, BACS subtests have
alternate  forms to allow for repeated
administration, and the composite  score
demonstrates high test—retest reliability. BACS also
has an available normative dataset to allow
computation of a composite T-score representing
overall level of cognitive impairment in relation to
a normative sample, controlling for demographic
factors like age and sex.

Advantages of BACS

As noted above, one key advantage of BACS
assessment is the duration of the assessment: an
estimated 30 minutes, roughly one-third of that of
MCCB, the current “gold standard” in schizophrenia.
Further to this, digital administration via the BACS
app provides significant advantages in multi-site
clinical trials. The BACS app utilizes standardized
verbal instructions to reduce inter-rater variability
and encourage uniform administration, and includes
automatic scoring to reduce simple scoring errors.
However, a local rater is still required to be present
to ensure the subject is fully engaged and putting
forth maximal effort.

Disadvantages of BACS

One major concern is that BACS is not fully
analogous to the MCCB, as it does not contain
subtests that assess the social cognitive, visual
learning, or attention and vigilance cognitive
domains. As the NIMH-MATRICS initiative identified
these as distinct, separable factors,84 there may be
concern that BACS does not fully assess the spectrum
of potential cognitive deficits, and thus cognitive
improvements, that can be seen in schizophrenia
spectrum disorders. This concern can be overcome
by including supplemental assessments into trial
designs as needed.

Clinician Perspective

Digital administration via the BACS app provides a
more succinct assessment of cognition across key
domains for patients with schizophrenia, and
reduces some of the administrative burdens for the
rater. Administration is standardized through a
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digital delivery, though a ftrained rater is still
required to administer the assessment.

Functionally meaningful co-primary
endpoints
For any (potentially) cognition-enhancing

intervention, a demonstration of improvement in
specific cognitive performance measures s
necessary. However, improvement is not sufficient to
prove efficacy unless a meaningful improvement in
day-to-day  cognitive  functioning is also
demonstrated.”4 Thus, any discussion on cognitive
assessment should also include a discussion on a
functionally meaningful co-primary endpoint. These
endpoints are typically assessed via interview, or
according to a measure of functional capacity.
Examples for each of these types of assessments
are discussed below.

SCHIZOPHRENIA COGNITION RATING SCALE

The Schizophrenia Cognition Rating Scale (SCoRS)
is an interview-based method for assessment of
cognitive ability that focuses on the day-to-day
experience of the patient over the two weeks prior
to the interview.85 The interview utilizes 20 items to
assess all seven MATRICS cognitive domains, which
are then clinician-rated from 1 (none) to 4 (severe).
Importantly, the clinician-led interview is conducted
directly with the patient, as well as with an
informant to support the clinician’s judgement of the
most accurate rating of cognitive difficulty. The
interview is estimated to take 20-25 minutes to
complete.

Advantages

SCoRS has demonstrated sound psychometric
properties both in academic research and clinical
trials,8¢  with high test—retest reliability and
consistent correlations with cognitive performance
and functional skills, as well as sensitivity to
treatment.85.86

Disadvantages

The primary disadvantage of any interview-based
assessment is that it is reliant on accurate reporting.
As a function of schizophrenia spectrum disorders,
the concern for poor metacognition and self-
reporting of cognitive difficulties is addressed by
the use of an informant during the interview process.
Patient-report alone has limited relationship with
performance848’; however, less reliable informant
quality can also impact sensitivity to treatment
effect.86 Thus, there is a strong reliance on the
available informant to provide a quality report on
the day-to-day difficulties experienced by the
patient. Further to this, the semi-structured nature of
SCoRS requires the clinician to known when to probe
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further to determine accurate ratings for any given
item.

Clinician Perspective

The SCoRS assessment can be easily implemented
in many diverse settings, and captures the
perceived impact of cognitive difficulties on the
subject’s activities of daily living.

VIRTUAL  REALITY
ASSESSMENT TOOL
A substantial challenge to measuring functional
improvements within the confines of a clinical trial is
that many ideal outcomes are limited by
opportunity  (e.g., maintaining  employment,
financial independence). By using a proxy measure
of functional capacity, a patient’s ability to perform
certain independent activities can be assessed
without relying on the individual to have certain
circumstances available. The Virtual Reality
Functional Capacity Assessment Tool (VRFCAT) is a
digital assessment of functional capacity, allowing
the patient to demonstrate their ability to efficiently
perform, for example, a grocery shopping task.88
The assessment is tablet-delivered and guides the
patient through a series of tasks within a storyboard
game-like environment. The final endpoint, the total
amount of time to complete 12 separate task
objectives, can be interpreted via comparisons to a
normative dataset as an age and sex-based T-
score; administration usually takes 25-30 minutes to
completion.

FUNCTIONAL  CAPACITY

Advantages

The major advantage of VRFCAT vs other
assessments of functional capacity is digital
administration. Other assessments of functional
capacity require the use of props or role-playing
that may present difficulties in site-level
administration.8? VRFCAT is wholly contained within
the tablet environment, and instructions are uniform
across all sites and administrations. A rater is sfill
required to be present for administration to ensure
the subject is fully engaged and putting forth
maximal effort. Alternate forms allow for repeated
assessment, and the scale has demonstrated
excellent psychometric properties (i.e., limited
practice effects, good test—retest reliability, and
sensitivity to group differences at similar levels to
the MCCB).88Further to this, VRFCAT has
demonstrated sensitivity to treatment response®0
and cognitive decline?!

Disadvantages

A primary concern is that VRFCAT is somewhat
limited in the functional task that it assesses. As a
shopping task, it does not directly assess other
potentially important functional domains such as
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communication and social skills or medication
management that are included in other assessments
of functional capacity.9294 However, content
analyses have revealed that VRFCAT seems to
assess key domains important for functional
independence (i.e., efficiency in using
transportation and handling money).95 A further
concern is that administration requires the
availability of specified devices.

Clinician Perspective

VRFCAT is well tolerated and removes the rater
administration burden associated with other
measures of functional capacity. The assessment is
fully automated, and walks the subject through the
objectives with standardized instructions. However,
it does require a trained rater to monitor, ensuring
that the subject is engaged and putting forth their
best effort, which can be dull for raters as it usually
takes 25-30 minutes for the subject to complete the
task.

Beyond clinical outcome assessments:

the future of psychosis assessment

There have been numerous articles and reviews on
the limitations of subjective symptom evaluation in
research and treatment of psychotic disorders,
particularly in areas such as negative symptoms?¢
and symptom clusters, which involve data from
multiple observers.?” The time-consuming nature of
clinical interviewing, not to mention the persistent
challenges of reliability and training, have made it
extremely difficult to translate many commonly
used research tools to routine clinical practice.?8

Alternatives to clinical interviews and self-report
questionnaires have been proposed, including the
use of computerized tools such as automated
analysis of language and speech characteristics, the
use of ambulatory “digital phenotyping” to assess
activity levels, movement, location, and other
variables via smartphones, and ecological
momentary assessment which allow “in the moment”
self-report of subjective states and functioning.?9:100
Digital assessments lend themselves well for
adoption into these newer technologies, as
concurrent audio recordings can be collected from
clinical interviews, and metadata from virtual
reality or digital cognitive tests can be analyzed
with more sophisticated exploratory data analytics.
These innovations are promising, and some may
help to provide a bridge between our current state
of the art and a future where quantifiable,
objective phenomena are related to meaningful
outcomes. Furthermore, these novel methods may
clarify the interplay between various symptoms
observed in schizophrenia spectrum disorders,
identifying potentially common treatment targets or
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identifying subgroups that are uniquely receptive to
specific treatments.

It is important to remember, as we work towards a
future state where mobile devices, virtual reality
tests, and automated assessment of face and voice
become accepted as clinically valid, that our
existing rating scales, diagnostic instruments, and
psychometric tools did not arise in a vacuum. They
are products of their time, with input from culture,
biases, and the values of the times in which they
were developed. As the next generation of tools

Measuring Psychosis

evolves, they too will ultimately have their strengths
and drawbacks, biases, and challenges. It will be
the responsibility of every researcher and clinician
to partner with advocates and ensure that they are
helping to advance the art and science of psychosis
research and treatment.
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