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Summary
Background The Positive and Negative Syndrome Scale (PANSS) is the most widely used tool for assessing the
symptoms of schizophrenia. Despite its widespread use, the psychometric properties of the PANSS have not been
systematically reviewed. This study fills that gap in the scientific literature.

Methods We utilized the COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN) guideline for systematic reviews and meta-analytical procedures to assess the psychometric properties
of the PANSS in its original three-subscale form as well as the quality level of the evidence available. On this
basis we formulated recommendations for future research and use. A study protocol was registered under
10.17605/OSF.IO/5EGMD. The search period was until February 21, 2024.

Findings We included 119 publications. According to COSMIN, the PANSS demonstrated sufficient reliability,
construct validity, and responsiveness; but had significant shortcomings in content validity and structural validity.
The original three-factor model showed poor structural validity, leading to its COSMIN classification as “not
recommendable”. The subscales showed overall acceptable measurement properties. However, the lack of
structural validity of the three-subscale model renders its subscales less useful. Moreover, the PANSS negative
subscale does not cover all domains of the National Institute of Mental Health consensus. Due to the length of
the instrument (30–50 min), it is barely useable in clinical practice.

Interpretation Although the PANSS is the standard scale for schizophrenia symptom severity, its shortcomings
regarding fundamental psychometric domains and practical applicability warrant the development of new scales for
which appropriate methods should be applied from the start.

Funding There was no specific funding source for this research.

Copyright © 2025 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/).

Keywords: Schizophrenia; Antipsychotic drug trials; Positive and Negative Syndrome Scale; PANSS; Psychometrics;
Psychotic disorders; Rating scales; Psychopathology
Introduction
The Positive and Negative Syndrome Scale (PANSS) is
the most frequently used scale to rate the symptoms
of schizophrenia.1 It was developed in the 1980s by
Kay et al. when it became clear that negative symptoms
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are at least as significant, if not more significant, than
the positive symptoms of schizophrenia.1,2 For example,
Crow had hypothesized that there is a type I schizo-
phrenia characterized by positive symptoms and good
response to antipsychotic drugs, and a type II
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Research in context

Evidence before this study
The Positive and Negative Syndrome Scale (PANSS) is
probably the most frequently used rating scale for assessing
the symptoms of schizophrenia. Therefore, it is necessary to
systematically review the measurement properties of the
PANSS.
We therefore performed a search for reviews on the
psychometric properties of the PANSS via PubMed. In 2015,
Garcia-Portilla et al. conducted a systematic review on the
measurement properties of the PANSS negative subscale but
addressed neither the total PANSS nor the positive and
general psychopathology subscale and further did not follow a
structured and comprehensive approach. To date, no
systematic review covering the full range of available data
regarding the measurement properties of the whole PANSS
scale and its three subscales was published. We fill this gap by
applying the COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN) guidelines for
systematic reviews of patient-reported outcome measures.

Added value of this study
We present the first systematic review and meta-analysis of
the psychometric properties of the PANSS. Without language

restrictions, we searched the databases MEDLINE and Embase
for evaluation studies of the PANSS published between the
initial publication of the PANSS and February 2024 and
identified 119 publications containing the assessment of 10
different psychometric properties. Quantitative results were
meta-analytically pooled and no indications for small-trial bias
have been found. We found that the PANSS has strengths in
terms of reliability, construct validity, and responsiveness.
There are weaknesses in the domains content validity and
structural validity which are considered fundamental by
COSMIN. The feasibility of the scale in practice is
questionable. Research suggests a 5-factor structure rather
than the original 3 subscale form.

Implications of all the available evidence
The PANSS has been successfully applied to separate between
interventions in schizophrenia trials. Nevertheless, given its
shortcomings in terms of content validity, structural validity,
lack of covering important domains of negative symptoms
and feasibility, the development with modern methods of a
new scale to rate symptoms of schizophrenia is warranted.
Moreover, we recommend further research into five-factor
solutions of the PANSS and short versions.
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schizophrenia predominated by negative symptoms and
associated with poorer outcome.3,4 Similarly, Andreasen
coined the terms positive and negative schizophrenia.2

In practice the acute phase is often dominated by posi-
tive symptoms, while negative symptoms develop later,
and some of these negative symptoms may be the result
of extrapyramidal side-effects. At that time, the most
commonly used 18-item version of the Brief Psychiatric
Rating Scale (BPRS) did not sufficiently cover negative
symptoms.2 Therefore, a new scale had to be developed.
Following the two-dimensional positive versus negative
symptoms illness concept and adding a third domain for
measuring general psychopathology, the PANSS was
created.2,5 It is a synthesis of all 18 items of the BPRS
with 12 items from the 32-item Psychopathology Rating
Schedule (PRS), which Kay and colleagues had put
together in the 1970s without, however, following valid
scale-development methods.6,7 In order to improve on
the BPRS, the severity levels of each of the 30 PANSS
items were anchored by clear descriptions.1 Thus, the
PANSS consists of 3 subscales (positive scale, negative
scale, and general psychopathology scale) with 7 items
each on the positive and the negative subscale, and
16 items on the general psychopathology subscale, all
rated between 1 “absent” and 7 “extreme”.1

Despite the predominance of the PANSS in rating
symptoms of schizophrenia, its psychometric properties
have, to the best of our knowledge, never been
addressed by a systematic review and meta-analysis. We
fill this gap by applying the COnsensus-based Standards
for the selection of health Measurement INstruments
(COSMIN) guideline, which was developed in an
international Delphi study to evaluate the measurement
properties of health-related patient-reported outcomes.8–10

In the current publication, we addressed the total score
and the original three PANSS subscales. In companion
publications, we review various factor solutions (e.g.,
the 5-factor solution found by Marder et al. 1997), and
short-versions such as PANSS-6.11,12

Methods
The methods used in this review are based on the
COSMIN guideline for systematic reviews of patient-
reported outcome-measures.8–10 COSMIN was initially
created for patient-reported outcome-measures (PROMs)
but can also be applied to clinician-reported outcome-
measures (ClinROMs), such as the PANSS.13,14 There are
several steps: literature search, quality assessment of the
individual studies with the COSMIN Risk-of-Bias checklist,
applying updated criteria for good measurement properties,
summarizing the evidence, grading the overall quality of
evidence with a modified Grading of Recommendations
Assessment, Development and Evaluation (GRADE)
approach, formulating a recommendation and describing
feasibility aspects.8–10 An overview is presented in Fig. 1.

All steps of the COSMIN methodology were
conducted independently by two reviewers (SG and MR).
Any disagreements were resolved by consensus, with the
involvement of a third reviewer (SL, MB), or the
COSMIN group (WM) if necessary.
www.thelancet.com Vol 82 April, 2025
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Fig. 1: Overview of the COSMIN methodology including adaptions. Refer to the methods part and appendix of our publication for further
information. For the unmodified, full version of the COSMIN methodology, refer to the COSMIN manual. Step 1: Risk of Bias Checklist. Step 2:
Criteria for content validity and Updated criteria for good measurement properties. aFor the detailed criteria refer to the COSMIN manual for
content validity. Step 3: Summarize the evidence and give a final rating. bThe same criteria like in Step 2 apply. cThese are the individual ratings
on each result obtained in Step 2. Step 4: Grade approach. Step 5: Formulate recommendations. Step 6: Describe feasibility aspects.

Articles
A protocol was registered on the Open-Science-
Foundation website where more details can be found
(https://doi.org/10.17605/OSF.IO/5EGMD; compare
Appendix S1).15

Search strategy and selection criteria
A PhD librarian (FS) searched PubMed and EMBASE
using a modified COSMIN filter, see Appendix S2 and
Terwee et al. (2009), for journal articles published until
February 21, 2024.16 We screened the results and
reference lists of included publications for evaluation
studies of the PANSS in which at least 80% of study
participants had a psychotic disorder in any stage (e.g.,
acute or in remission). There were no language or
country restrictions. Following COSMIN, only full-text
articles were included.8–10 We addressed the original
PANSS total, positive, negative and general scores.1

Assessing the risk of bias (step 1 in Fig. 1)
The COSMIN risk of bias checklist consists of 10
domains (called “boxes” by COSMIN): (1) ClinROM
development, (2) content validity, (3) structural validity,
www.thelancet.com Vol 82 April, 2025
(4) internal consistency, (5) cross-cultural validity/mea-
surement invariance, (6) reliability, (7) measurement
error, (8) criterion validity, (9) hypothesis testing for
construct validity, (10) responsiveness.8–10 Each box
consists of two to eight items rated as either “very good”,
“adequate”, “doubtful”, “inadequate”, or “not appli-
cable”. A worst score counts principle is applied for each
domain.

For criterion validity, the Brief Psychiatric Rating
Scale (BPRS) was considered as the gold-standard
because of its reported empirical development, stable
factor structure, and good reliability.6,17 Risk of Bias
(RoB) within COSMIN addresses whether and how well
these domains were assessed. The results (e.g., whether
Cronbach’s alpha was acceptably high) are part of the
next step.

Assessing the criteria for content validity and the
updated criteria for good measurement properties
(step 2 in Fig. 1)
The results of each study are evaluated following
COSMIN’s criteria for I. content validity (Fig. 1, step 2,
3
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domains 1 and 2) and II. The updated criteria for good
measurement properties.8–10 (Fig. 1, step 2, domains 3–10).

A study’s evidence for each domain is rated as either
“sufficient” (+) or “insufficient” (−), with a third option
for an “indeterminate” rating (?), if neither “sufficient”
nor “insufficient” ratings are applicable. Only for con-
tent validity (domains 1 and 2), a fourth rating option of
“inconsistent” (±) is available.

The overall rating for I. Content validity is generally
made up of three individual ratings for the ClinROM
development study, content validity studies, and a
reviewer rating of the scale (see Appendix S3).

The II. Updated criteria address domains 3–10.
Concerning domain 3 “Structural validity”, the COSMIN
guideline does not provide criteria for factor models
resulting from exploratory methods. After consultation
with the COSMIN group, we therefore created criteria
based on a modified version of the Criteria for good
measurement properties used by Elsman et al. (2022), for
the purpose of comparing the exploratory derived models
to Kays’ three-factor model.18 The criteria are: 1) ≥50%
explained variance, 2) factor loadings >0.30, 3) ≤10%
cross-loading items, 4) three-factor model, 5) ≥80% of the
items distributed like in the Kay three-factor model. A
“sufficient” rating was only given when all of the criteria
regarding the exploratory derived models were met.
Otherwise, the respective rating was “insufficient”. The
criteria for structural validity established by Elsman et al.
(2022) are identical for both exploratory factor analyses
(EFAs) and principal component analyses (PCAs); hence,
we generalized this approach to the entire review.18

For assessing domains 9 “construct validity” and 10
“responsiveness”, COSMIN requires a formulation of
hypotheses which are presented in Appendix S4.8–10

We considered correlations of the PANSS total score
and the subscores with other scales; correlations of
single PANSS items were not considered.

For details about the assessment of all other domains
suggested by COSMIN, please see pp.28 and 29 of the
COSMIN manual.8–10

If uncertainties arose regarding results or methods
of relevant articles, their authors were contacted and
asked to revalidate the results or processes. This applied
to 39 articles.

Statistical method
In situations where few studies are available, a simple
study-count approach is sufficient in COSMIN reviews,
see e.g., Weigel et al. (2023), Wehr et al. (2024) or
Zúñiga Le-Bert et al. (2024).13,14,19 As our review includes
119 studies, we were able to summarize measures of
internal consistency, cross-cultural validity, reliability,
criterion validity, and construct validity with standard
random-effects meta-analyses using Comprehensive
Meta-Analysis (CMA) Version 2.20 In situations where it
was not possible to aggregate all studies, we used a
hybrid of the study-count and the meta-analytic
approach, i.e., the meta-analytic result weighted by the
number of studies included and summed up with rat-
ings of studies that couldn’t be aggregated and were
therefore rated individually.

We measured heterogeneity with the I2-statistic and
a chi-square test (compare Appendix S5); and small-
trial/publication bias with funnel-plots and Egger’s test
when at least 10 studies were available. In most studies,
several raters assessed multiple study participants. In
some studies, multiple raters assessed small sample
sizes (n ≤ 4). CMA cannot process sample sizes n ≤ 4.20

We included the respective studies by exchanging the
rater and patient count. Sensitivity analysis without
them showed no important differences, allowing us to
include these studies.

Grading the quality of evidence (step 4 in Fig. 1)
The COSMIN modified GRADE approach applies to the
accumulated evidence on each measurement property,
spanning 4 domains: (1) risk of bias, (2) inconsistency,
(3) imprecision, and (4) indirectness.8–10

The final quality of the evidence is graded as high,
moderate, low, or very low (Table 1a). Initially, evidence
is assumed to be of high quality. If the criteria of the
domains are not fulfilled, the evidence is then down-
graded by one to three levels (see Table 1b).

Recommendations (step 5 in Fig. 1)
According to COSMIN, an overall judgment of (A) “can
be recommended for use and results obtained with the
scale can be trusted”, (B) “potential for recommendation
but needs further research into the measurement
properties”, or (C) “should not be recommended for
use” was made.8–10

Recommendations are primarily dependent on the
evidence for content validity and internal consistency
(compare Fig. 1, Step 5).

Feasibility (step 6 in Fig. 1)
To supplement the recommendations, we compiled
information on the feasibility of the PANSS (compare
Fig. 1, Step 6).

Role of the funding source
There was no funding source for this study.
Results
Literature search
The search yielded 8070 results. Their titles and
abstracts were assessed and 508 articles were selected
for full-text screening. 110 publications were identified
as eligible for this review. The additional screening of
references resulted in 9 further inclusions. A flowchart
depicting this process can be found in Fig. 2. For the
general characteristics of included articles populations,
refer to Appendix S6.
www.thelancet.com Vol 82 April, 2025
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a) Quality of evidence definitions

High We are very confident that the true measurement property lies close to that of the estimate of the measurement property

Moderate We are moderately confident in the measurement property estimate: the true measurement property is likely to be close to the estimate of the
measurement property, but there is a possibility that it is substantially different

Low Our confidence in the measurement property estimate is limited: the true measurement property may be substantially different from the estimate of
the measurement property

Very low We have very little confidence in the measurement property estimate: the true measurement property is likely to be substantially different from the
estimate of the measurement property

b) Instructions on downgrading

Risk of bias

No There are multiple studies of at least adequate quality, or there is one study of very good quality available

1 Serious There are multiple studies of doubtful quality available, or there is only one study of adequate quality

−2 Very serious There are multiple studies of inadequate quality, or there is only one study of doubtful quality available

−3 Extremely serious There is only one study of inadequate quality available

Inconsistency

No Results could be meta-analytically pooled or ≥75% of the studies had consistent results

−1 Serious <75% of studies had consistent results

−2 Very serious <70% and ≥65% had consistent results
If <65% had consistent results GRADE will not be performed because there is not enough evidence

Imprecisiona As recommended by COSMIN due to the high total sample sizes no downgrading for imprecision was done

Indirectness As recommended by COSMIN due to our inclusion criteria of ≥80% population with a psychotic disorder no downgrading for indirectness was done

aDowngrading for Imprecision is not applicable for measurement properties in which the sample size is already evaluated in the “Risk of bias” step (studies on content validity, structural validity and
cross-cultural validity/measurement invariance).

Table 1: GRADE approach.

Articles
Assessing the risk of bias
Table 2 provides an overview of the distribution of the
risk of bias and Updated criteria ratings.

ClinROM development and content validity of the
PANSS could not be well assessed, because only the
original study of the scale provided data and was rated as
“doubtful”. In the ClinROM development study of the
PANSS, only a synthesis of two existing scales was
done.1 Thus, the concept elicitation and rational devel-
opment of the PANSS were not executed in a suffi-
ciently thorough manner.

A large number of studies assessing the structural
validity of the PANSS total was identified.5,11,12,20–90 Most
of them (60.90%) received “adequate” or “very good”
ratings. Only few studies on the structural validity of the
subscales were identified.49,91,92 All of them received
“adequate” or “very good” ratings.

All studies on the internal consistency of the PANSS
total received “inadequate” ratings, as internal consis-
tency statistics should not be calculated for scores of
scales that are not unidimensional or consist of
subscores.21,29,37,74,80,93–98 Most studies (90.91%–93.75%)
on the internal consistency of the subscales received
“very good” ratings.1,55,74,80,82,98–108

Only few studies on the cross-cultural validity of the
PANSS total and the three subscales were found and all of
them received either “doubtful” or “inadequate” ratings.109–112

The majority (76.92%) of the studies on the interrater
reliability of the PANSS total received “adequate” or
www.thelancet.com Vol 82 April, 2025
“very good” ratings.80,95,96,101,102,107,113–116 No studies on
interrater reliability received “inadequate” ratings, but
most of the studies (55.56%–58.82%) on the subscales
received “doubtful” ratings.80,82,93,101,102,105–107,109,110,113–115,117

Only few studies on test-retest reliability were found
and all of them received “doubtful” or “inadequate”
ratings.1,96,98,118

Only few studies on measurement error were
found for the PANSS total and its subscales, and
all studies received “doubtful” or “inadequate”
ratings.98,116

Only few studies on the criterion validity of the
PANSS total were found.101,102 All of them received “very
good” ratings.

Only few studies for hypothesis testing for construct
validity of the PANSS total were found and the majority
(71.43%) of them received “doubtful” ratings.21,95,118–120

Most studies on construct validity were found for the
positive and negative subscales. The majority (80.00%–

81.58%) of the studies on the construct validity of the
subscales received “adequate” or “very good”
ratings.60,80,82,92,94–96,99–101,103,105,107,117,118,121–124

Only few studies on the responsiveness of the PANSS
total were found and none on the responsiveness of the
subscales.29,120,125–127 All those studies received “very
good” ratings.

More detailed information on the RoB rating process
is available from the corresponding author upon
request.
5
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Fig. 2: PRISMA diagram of the search.
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Assessing the criteria for content validity and the
updated criteria for good measurement properties
Assessing the criteria for content validity
Due to the lack of content validity studies, the content
validity rating is based on the rating of the ClinROM
development study and the reviewer rating (Table 2).8–10

The development study of the PANSS and the reviewer
rating received “inconsistent” ratings due to weaknesses in
Relevance, Comprehensiveness and Comprehensibility.1 The
overall content validity rating was “inconsistent”.

For a more comprehensive description of this rating
process, we refer to Appendix S3.
Assessing the updated criteria for good measurement
properties
These results are summarized in Table 2.

For the forest-plots and respective 95%-confidence
intervals of the results from meta-analysis for the mea-
surement properties internal consistency, interrater-reli-
ability, and construct validity, we refer to Panel 1. For all
remaining meta-analytical data, we refer to Appendix S7.

Internal structure.
Structural validity. 95 exploration-derived models and 16
confirmatory-factor-analyses of the original three-subscale
www.thelancet.com Vol 82 April, 2025
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Measurement property Scale (No. of studies assessing
the scales measurement property)

COSMIN risk of bias COSMIN updated
criteria ratingsa

Very good Adequate Doubtful Inadequate +b −c ?d ±e

ClinROM Development PANSS total score (n = 1) 0 0 1 0 0 0 0 1

Content validity PANSS total score (n = 0) 0 0 0 0 0 0 0 0

Structural validity PANSS total score (n = 134) 28 53 24 28 0 111 22

Positive subscale (n = 1) 0 1 0 0 0 0 1

Negative subscale (n = 3) 1 2 0 0 0 0 3

General psychopathology subscale (n = 1) 0 1 0 0 0 0 1

Internal consistency PANSS total score (n = 13) 0 0 0 13 0 0 13

Positive subscale (n = 15) 14 0 1 0 0 0 15

Negative subscale (n = 16) 15 0 1 0 0 0 16

General psychopathology subscale (n = 11) 10 0 1 0 0 0 11

Cross-cultural validity PANSS total score (n = 4) 0 0 3 1 0 0 4

Positive subscale (n = 6) 0 0 3 3 0 0 6

Negative subscale (n = 6) 0 0 3 3 0 0 6

General psychopathology subscale (n = 6) 0 0 3 3 0 0 6

Interrater reliability PANSS total score (n = 13) 4 6 3 0 13 0 0

Positive subscale (n = 18) 4 4 10 0 18 0 0

Negative subscale (n = 18) 4 4 10 0 18 0 0

General psychopathology subscale (n = 17) 4 3 10 0 17 0 0

Test-retest reliability PANSS total score (n = 3) 0 0 2 1 3 0 0

Positive subscale (n = 2) 0 0 2 0 2 0 0

Negative subscale (n = 2) 0 0 2 0 2 0 0

General psychopathology subscale (n = 2) 0 0 2 0 2 0 0

Measurement error PANSS total score (n = 4) 0 0 1 3 0 0 4

Positive subscale (n = 4) 0 0 1 3 0 0 4

Negative subscale (n = 4) 0 0 1 3 0 0 4

General psychopathology subscale (n = 4) 0 0 1 3 0 0 4

Criterion validity PANSS total score (n = 4) 4 0 0 0 4 0 0

Hypothesis testing for
construct validity

PANSS total score (n = 7) 1 1 5 0 5 2 0

Positive subscale (n = 38) 7 24 6 1 36 1 1

Negative subscale (n = 40) 7 25 6 2 37 2 1

General psychopathology subscale (n = 20) 1 15 2 2 16 4 0

Responsiveness PANSS total score (n = 6) 3 1 2 0 6 0 0

aClinROM development rating resulted from Criteria for content validity; 2 of the 95 (−) exploratory-derived-model-ratings result from Generalized Structured Component
Analysis (GSCA) and exploratory structured equation modeling (ESEM), which are not considered in the COSMIN framework. As those studies (models) fail to replicate a
three-factor structure (like the original PANSS model), and EFA models are rated (−) as soon as 1 criterion is not fulfilled, those more specific structural equation modeling
(SEM) studies are still rated ‘insufficient’. b“Sufficient”. c“Insufficient”. d“Indeterminate”. e“Inconsistent”.

Table 2: COSMIN risk of bias and criteria results.

Articles
structure were identified.5,12,23–26,30–4750–54,56–7071–90,122,128–134 Their
assessment could not confirm this original structure
resulting in 111 “insufficient” ratings. Confirmatory-fit-
indices (comparative fit indices) ranged between 0.517
and 0.920. 22 studies applied Item-Response-Theory/
Rasch analyses to the original three subscale structure
set up by Kay et al. (1987) which did not fulfill all necessary
Updated criteria for a (+)/(−) rating and were therefore rated
as “indeterminate”.1,11,21,22,27–29,38,48,49,55,135 Consequently, the
overall rating on the structural validity of the original three
subscale structure is “insufficient”. 17 of the 22 studies
assessed the scalability of the PANSS. 15 studies conclude
that the PANSS is not scalable, thus supporting the
www.thelancet.com Vol 82 April, 2025
evidence for insufficiency of the structural validity of the
PANSS.11,22,27–29 The lack of scalability of the PANSS, as
demonstrated by these 15 studies, essentially refers to its
failure to fit the Rasch model.

Four PCAs assessing the dimensionality of the sub-
scales and one Rasch analysis of the negative subscales’
scalability were identified.49,91,92 All five assessments on
structural validity of the subscales were rated as “inde-
terminate” because the assessment methods used are
not considered by COSMIN (COSMIN only provides
unidimensionality criteria for IRT/Rasch analyses) or
because not all criteria required by COSMIN were pre-
sent (for IRT/Rasch analyses, COSMIN requires 4
7
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Panel 1: Results from meta analysis.

Standard random-effects meta-analyses were conducted using Comprehensive Meta-Analysis Version 2; Panel 1a) Cronbach’s alphas for internal consistency,
Panel 1b) correlation coefficients for interrater reliability, Panel 1c) correlation coefficients for convergent validity.
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criteria to be met: no violation of unidimensionality, of
local independence and of monotonicity and adequate
model fit for a “sufficient” rating. Only one of them was
met). The assessments delivered inconsistent results on
the unidimensionality of the negative subscale.49,92 A lack
of scalability of the negative subscale and of unidimen-
sionality for the general psychopathology scale were re-
ported.49,91 The unidimensionality assessment of the
positive subscale concluded that it is unidimensional.49

Internal consistency. 55 studies on internal consis-
tency were identified.1,21,29,37,55,74,80,82,93–108 At least low evi-
dence for sufficient structural validity is a COSMIN
requirement for a “sufficient” rating on internal
consistency.8–10 Thus, even though the pooled Cron-
bach’s alpha values of α = 0.730 (positive subscale),
α = 0.844 (negative subscale), α = 0.754 (general psy-
chopathology subscale) and α = 0.859 (PANSS total)
surpass the threshold of α ≥ 0.70 which is deemed as
acceptable by COSMIN and satisfies the common
notion of using the threshold of α ≥ 0.70 for an in-
strument to have an acceptable level of internal consis-
tency, the internal consistency ratings of the original
three subscale structure of the PANSS and its subscales
were “indeterminate”.8–10,136,137

Remaining measurement properties. For the remaining
measurement properties (cross-cultural validity, reli-
ability, measurement error, criterion validity, construct
validity, and responsiveness) the ratings apply for both
the PANSS total and all three subscales, except for cri-
terion validity and responsiveness, for which only evi-
dence on the PANSS total was found.

Cross-cultural validity/measurement invariance. 22
studies on cross-cultural validity could be identified, while
none were available on measurement invariance.109–112

Percentage differences of least square means from
Analysis of Covariance and Pearson correlation co-
efficients were used to compare the PANSS in American
versus Chinese, as well as between Spanish and English
PANSS assessments. Percentage differences of least
square means (LSM) ranged between 0.1% and 5.1% in
one publication and between 8.8% and 37.5% in a sec-
ond.111,112 Aggarwal et al. ascribe the differences between
the Chinese and American samples mainly to cultural
differences.111,112 Pooled Pearson correlations of the sub-
scales were strong and ranged between 0.77 and 0.905,
indicating satisfactory cross-cultural validity.109,110,138

Nonetheless, COSMIN requires other tests to assess
cross-cultural validity than simple Pearson correlations
and percentage differences of LSM. Thus, cross-cultural
validity is rated as “indeterminate”.8–10

Measurement error. The identified 16 studies on
measurement error used G-theory and provided moderate
to high generalizability-coefficients between 0.647 and
0.93, indicating that a moderate to large proportion of
the variance in the observed scores is due to the true
www.thelancet.com Vol 82 April, 2025

http://www.thelancet.com


Articles
score variance, not due to error variance.98,116,139,140

However, G-theory is not a method considered by
COSMIN to assess measurement error, which was
therefore rated as “indeterminate” as well.8–10

Reliability and criterion validity. The pooled results
for studies on interrater reliability (nstudies = 66; rpooled-
range = 0.790–0.885), test-retest reliability (nstudies = 9;
rpooled-range = 0.737–0.797), and criterion validity
(nstudies = 4; rpooled = 0.877), surpass the Updated criteria
criterion of r ≥ 0.7, resulting in reliability and criterion
validity ratings of “sufficient”.1,8–10,80,82,93,95,96,98,101,102,105–107,109,110,113–118

Construct validity. Known groups validity: Two
studies assessing the ability of the scales to discriminate
between different disease stages were identified.99 Analysis
of Variance was used, which is not considered by COS-
MIN, resulting in “indeterminate” ratings, even though
the authors report a lack of group differences on control
variables, indicating good discriminant validity.8–10,99

Convergent and divergent validity: 105 studies
correlating PANSS scores to measures of schizophrenia
symptom severity, neurocognition, functioning, global
assessment, and other more specific measurement
scales were identified.21,60,80,82,92,94–96,99–101,103,105,107,117–124

A sufficient percentage of hypotheses (71.43%–

97.30%) was confirmed to rate construct validity as
“sufficient”.

Responsiveness. As all hypotheses for responsive-
ness (nstudies = 6) were confirmed, responsiveness was
rated as “sufficient”.29,120,125–127

Publication bias. Internal consistency, interrater reli-
ability, and the correlation between the positive and
negative subscale were investigated for small-trial/
publication bias, and no indications for such bias were
identified.

GRADE approach
For the PANSS total, the qualities of the evidence on the
structural validity, reliability, criterion validity, and
responsiveness was graded as “high”, on the cross-
cultural validity and construct validity as “moderate”
and on the content validity, internal consistency and
measurement error as “low”.

The quality of the evidence for the subscales was
graded as “high” regarding internal consistency, reliability
and construct validity, as “moderate” to “high” regarding
structural validity, as “moderate” regarding cross-cultural
validity, and as “low” regarding measurement error.

The detailed results on the quality of evidence
together with the reasons for downgrading are pre-
sented in Table 3.

Recommendations
The PANSS total is categorized as “not-recommendable”
(C), the subscales fall in the “potential to be recom-
mended” (B) category.
www.thelancet.com Vol 82 April, 2025
The PANSS total score is rated lower than the sub-
scales due to strong evidence for “insufficient” struc-
tural validity. The subscales are not necessarily better,
but there is less evidence available, which places them in
the intermediate category “B”, as future evidence could
hypothetically lead to a more positive evaluation. This is
due to COSMIN considering each subscale as a scale of
its own, requiring individual assessments. However, the
categorization of the subscales in the intermediate
category “B” needs be interpreted in the context of the
lacking structural validity of the PANSS total score,
which does not suggest a three-factor structure.

Feasibility
Strengths of the PANSS are its availability in over 40
languages, simple score calculation by summing up
item scores, the availability of the PANSS manual with
its precise definitions, the Structured Clinical Interview
for PANSS assessments (SCI-PANSS) and the Infor-
mant Questionnaire (IQ-PANSS).141–143 Weaknesses are
the scale’s long completion time of 30–50 min, re-
quirements for rater training to achieve acceptable
interrater reliability making the standardization process
laborious, and the high cost of the instrument ($96,40
for the PANSS Technical Manual, $90,80 for 25 PANSS
Rating and Profile Forms) due to copyright rea-
sons.1,114,144 The European Medicines Agency (EMA) re-
quires the use of the PANSS for drug approval (compare
Appendix S8).145

Discussion
This systematic COSMIN review and meta-analysis
based on 118 publications showed that the PANSS is a
strong scale in terms of reliability, construct validity,
criterion validity, and responsiveness, which are
important for treatment trials. Nevertheless, it also has
major shortcomings. Its content validity is questionable
because for the development of the PANSS, the BPRS
was simply supplemented by items of the PRS rather
than using a methodological scale construction process
(e.g., derive the items statistically from a large item pool,
involve clinicians and patients in the process, etc.).
Structural validity is poor because the original 3 factor
model has a bad statistical fit.

The satisfying responsiveness currently is a justifi-
cation for the use of the PANSS in clinical trials and for
the European Medicines Agency (EMA) as a require-
ment for drug approval.145 The ability to separate
between drug and placebo (an aspect of responsiveness)
is of key importance in such trials. Nevertheless, even
very short scales such as the Clinical Global Impression
Scale regularly separate between interventions.146 Other
advantages of the PANSS are that its scores are relatively
interpretable, although the linking analyses which
made this possible were carried out late after its
introduction.119,125,126,147–150
11
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Summary or pooled result Overall rating Quality of evidence

Content validity

PANSS-30 total score Relevance rating: ±, Comprehensiveness rating: -,
Comprehensibility rating: ± (overall ratings resulting from the
PROM development study and the reviewer rating)

Inconsistent Low (no content validity studies available)

Structural validity

Positive subscale Unidimensional score Indeterminate Moderate (just one adequate study available)

Negative subscale 1 out of 2 PCA analyses result in unidimensionality;
1/1 scalability assessments reject scalability

Indeterminate High

General psychopathology subscale No unidimensional score Indeterminate Moderate (one adequate study available)

PANSS-30 total score None of the EFA derived models fulfill the criteria; CFI-range:
0.517–0.920 (total sample size: 6114), RMSEA-range:
0.108–0.123 (total sample size: 2644), 15/17 scalability
assessments reject scalability

Insufficient High

Internal consistency

Positive subscale Pooled: Cronbach’s α = 0.730 (total sample size: 1808) Indeterminate (15× (?)) High

Negative subscale Pooled: Cronbach’s α = 0.844 (total sample size: 1854) Indeterminate (16× (?)) High

General psychopathology subscale Pooled: Cronbach’s α = 0.754 (total sample size: 10,694) Indeterminate (11× (?)) High

PANSS-30 total score Pooled: Cronbach’s α = 0.859 (total sample size: 1796) Indeterminate (13× (?)) Low (only inadequate studies available)

Cross-cultural validity

Positive subscale Pooled: r = 0.905 (total sample size: 37); percentage difference
range: 0.6–37.5%

Indeterminate (6× (?)) Moderate (multiple doubtful studies available)

Negative subscale Pooled: r = 0.776 (total sample size: 37); percentage difference
range: 0.1%–8.8%

Indeterminate (6× (?)) Moderate (multiple doubtful studies available)

General psychopathology subscale Pooled: r = 0.770 (total sample size: 37); percentage difference
range: 5.1–34.3%

Indeterminate (6× (?)) Moderate (multiple doubtful studies available)

PANSS-30 total score Percentage difference range: 5.1–26.1% Indeterminate (4× (?)) Moderate (multiple doubtful studies available)

Reliability

Positive subscale Pooled: interrater reliability: r = 0.885 (total sample size: 596),
test-retest reliability: r = 0.791 (total sample size: 122)

Sufficient High

Negative subscale Pooled: interrater reliability: r = 0.790 (total sample size: 599),
test-retest reliability: r = 0.762 (total sample size: 122)

Sufficient High

General psychopathology subscale Pooled: interrater reliability: r = 0.828 (total sample size: 514),
test-retest reliability: r = 0.737 (total sample size: 122)

Sufficient High

PANSS-30 total score Pooled: interrater reliability: r = 0.812 (total sample size: 701),
test-retest reliability: r = 0.797 (total sample size: 1771)

Sufficient High

Measurement error

Positive subscale Generalizability coefficient range: 0.662–0.80 (total sample
size: 319)

Indeterminate (4× (?)) Low (multiple inadequate studies available)

Negative subscale Generalizability coefficient range: 0.647–0.77 (total sample
size: 319)

Indeterminate (4× (?)) Low (multiple inadequate studies available)

General psychopathology subscale Generalizability coefficient range: 0.691–0.84 (total sample
size: 319)

Indeterminate (4× (?)) Low (multiple inadequate studies available)

PANSS-30 total score Generalizability coefficient range: 0.687–0.93 (total sample
size: 319)

Indeterminate (4× (?)) Low (multiple inadequate studies available)

Criterion validity

PANSS-30 total score Pooled: r = 0.877 (total sample size = 3415) Sufficient High

Hypothesis testing

Positive subscale 36 out of 37 hypotheses confirmed Sufficient High

Negative subscale 37 out of 39 hypotheses confirmed Sufficient High

General psychopathology subscale 16 out of 20 hypotheses confirmed Sufficient High

PANSS-30 total score 5 out of 7 hypotheses confirmed Sufficient Moderate (due to inconsistent results)

Responsiveness

PANSS-30 total score 6 out of 6 hypotheses confirmed Sufficient High

Table 3: COSMIN Summary of findings.
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Such analyses have shown that approximately 25%
PANSS total score reduction from baseline means
minimally improved according to the CGI, 50% much
improved, and 15/5 absolute PANSS total/negative
points reduction minimally improved according to the
CGI.119,125,148–150 It should be noted that the 30 minimum
www.thelancet.com Vol 82 April, 2025
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points of the PANSS need to be subtracted when
calculating percentage improvement because otherwise
response is underestimated.150–152 Other strong points
are the availability in more than 40 languages, a PANSS
institute which among others provides training, and
interview guides such as the SCI-PANSS, a structured
clinical interview, and the IQ-PANSS, a structured
informant questionnaire.141–143,153

One of the most frequently assessed and questioned
aspects of the PANSS is its structural validity. Explor-
atory approaches extensively applied principal compo-
nent analyses and exploratory factor analyses, but also
more robust and more valid methods such as 10-fold-
cross-validations, which clearly demonstrated the inac-
curacy of the three-subscale structure.42,59 These analyses
yielded a variety of models with factor numbers ranging
between 4 and 9, but most analyses supported a five-
factor-model solution. We will report our assessment
of these factor models in a separate publication. We
emphasize that the usefulness of the original negative
subscale is particularly low. In the NIMH-MATRICS
consensus, it was decided that negative symptoms
encompass 5 domains (Blunted affect, Alogia,
Asociality, Avolition, Anhedonia), of which the PANSS
covers only the first three.154 Moreover, studies have
shown that the negative subscale is not scalable and not
unidimensional.91,92 In recent reviews, the modern
scales for negative symptoms, Clinical Assessment
Interview for Negative Symptoms (CAINS) and Brief
negative Symptom Scale (BNSS), were overall better
than older scales as the Scale for the Assessment of
Negative Symptoms (SANS) and the Negative Symptom
Assessment (NSA).13,14,155–160 The PANSS negative sub-
scale is also inferior to the CAINS and BNSS for the
reasons just mentioned.

Due to unclear or inadequate structural validity, inter-
nal consistency is questionable as well. According to
COSMIN good structural validity is a prerequisite for the
interpretability of internal consistency statistics.8–10 High
Cronbach’s alpha values indicate a high interrelatedness of
the items of the PANSS and its subscales, but if the
structure of a scale is unclear the informative value is
limited because the underlying structure may in reality be
different. Good internal consistency is a prerequisite for a
good (“A”) recommendation by COSMIN.8–10 Thus, if, for
example, improved statistical models found a factor
structure of the PANSS with better fit, the recommend-
ability of the scale could increase.

These weaknesses have also implications on the
interpretation of previous studies. In particular, as long
as the content validity of a scale is not clear, we cannot
be sure that we are asking the right questions. Having
said this, the PANSS has not been designed as a diag-
nostic scale. Its main purpose is to be sensitive for
change (“responsiveness”) and this is a strength of the
PANSS. Nevertheless, PANSS total score-based effect
sizes of antipsychotic drugs compared to placebo are
www.thelancet.com Vol 82 April, 2025
relatively low (average ∼0.5; compare Leucht et al.
(2017)) and might be higher with a better scale. In terms
of structural validity, some studies have analyzed both
the original 3 subscale structure and a 5-factor structure
but did not find clear differences between them (e.g.,
Nemeth et al. (2017)).161,162 The PANSS does not include
all domains found important by the NIMH consensus
for negative symptoms. Thus, previous studies could
not assess all these domains. In sum if a new scale were
developed, it needs to be found out whether it would
reach better results.

Finally, feasibility is problematic. An interview lasts
about 45 min which precludes the use of the PANSS in
routine clinical practice.1 The anchors for the ratings are
clearly defined but as there are 30 items (i.e., 30 times 6
degrees = 180 definitions), only very experienced raters
know them by heart.142 Moreover, it has been shown that
not all items are scalable, i.e., not all items contribute
additional information.11,22,27–29 This has led to the
development of various short versions, such as the 14-
item Mini-PANSS, the adapted 19-item Mini-PANSS,
the PANSS-8, the six-item Brief PANSS, the PANSS-
6,11,29,49,55,163–165 and the Brief Evaluation of Psychosis
Symptom Domains (BE-PSD) scale.166 Five-factor solu-
tions and PANSS-6 will be addressed in our companion
reviews.167

This systematic review has several limitations.
First, while the COSMIN framework offers a struc-

tured approach to evaluating the measurement proper-
ties of instruments like the PANSS, it does not
accommodate certain methodologies that might provide
a more precise analysis. This required us to use certain
workarounds to accommodate for the variety of ap-
proaches used and prevented us from assessing two
studies that applied network analyses and orthonormal
projective non-negative matrix factorization (OPNMF),
both modern ways to assess scale structure.108,168 The
first study found that the interconnection of symptoms
appears to be different between treatment responsive
versus treatment resistant patients.168 The second one
supported a four-factor structure (see Appendix S9).108

Moreover, some old methods which have been
frequently used are increasingly considered less appro-
priate (e.g., Cronbach’s alpha for reliability).169

Thus, several methodologically different procedures
with different levels of validity were assessed based on
the same criteria, e.g., no consideration of different
rotation methods or eigenvalue criteria, or different kinds
of correlation coefficients entered calculations despite
their differences.170 Nevertheless, such studies which
could not be implemented in the COSMIN framework
and were, therefore, rated as indeterminate “(?)”, yielded
similar results. Only very few analyses from the 119
included studies could not be incorporated into the
COSMIN framework, therefore their impact is minor.
We recommend that in future versions of COSMIN new
methods to assess rating scales will be implemented.
13
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Another point is that the COSMIN framework
mainly bases its final step “recommendation” on the
domains “content validity” and “internal consistency”.
Some may set this focus differently.

Second, the PANSS is an instrument with ordinal
scaling, but as the original authors of the included
studies we assumed that it is continuous. This problem
applies to many psychiatric rating scales, but the im-
plications are unclear.

Third, the populations, raters (degree of training) and
the methods used in the studies were quite heterogeneous.

Fourth, we report a lack of evidence on responsive-
ness of the subscales in our review as none of the
included validation studies assessed it. However, mul-
tiple regular studies applying the PANSS subscales
could demonstrate its ability to detect pre- and post-
treatment differences, but these would not have
changed the overall rating of the PANSS.162,171

Fifth, our choice to consider the BPRS as gold standard
for criterion validity might be questioned, as the PANSS
was derived from the BPRS. If we had not considered the
BPRS as the gold standard, the domain criterion validity
would not have been assessable by COSMIN. Such a sit-
uation does not lead to a downgrading. Thus, the overall
judgment would not have changed.

Sixth, although COSMIN is a highly elaborated and
operationalized framework to systematically review the
measurement properties of rating scales, there is a de-
gree of subjectivity.8–10

The PANSS is a comprehensively evaluated tool with
strengths in responsiveness, reliability and construct
validity. The field also has vast experience with this
scale. Nevertheless, there are important shortcomings
primarily regarding content- and structural validity,
which are the fundamental domains in the COSMIN
approach. If only the strengths in terms of responsive-
ness and reliability of the PANSS are needed, it can be
useful, but its weaknesses limit interpretation because
content and structural validity determine the meaning
of a score. Moreover, the length of the scale limits its
use in daily clinical routine and in clinical trials. The
original three-subscale structure is not valid. In addition
to the short versions of the PANSS mentioned above,
short scales such as the Brief Evaluation of Psychosis
Symptom Domains (BE-PSD) and the Clinical Global
Impression-Schizophrenia Scale may be more appli-
cable in practice.166,172,173 Appropriately developed new
scales for comprehensively and accurately assessing the
symptoms of schizophrenia are warranted, possibly
within a formative rather than reflective framework.
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