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ABSTRACT

The Positive and Negative Syndrome Scale (PANSS-30) is the standard instrument for assessing symptoms of
schizophrenia and related psychotic disorders. However, its long administration time and structural issues have
prompted the development of shorter versions. The PANSS-6, derived through Item Response Theory and Rasch
analysis of the PANSS-8, emerged as a potential alternative. Comprising three positive and three negative
symptom items, the PANSS-6 offers a more feasible assessment tool. However, its measurement properties have
never been systematically reviewed.

We applied 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-6. COSMIN comprises several steps: literature search, risk-of-bias assessments, assessing the updated
criteria for good measurement properties, grading the quality of the evidence and feasibility aspects.

We included 13 publications. The PANSS-6 showed sufficient content validity, structural validity, measure-
ment invariance, reliability, criterion validity, construct validity and responsiveness according to COSMIN. On
some of them only a small body of evidence is currently available. For internal consistency, cross-cultural validity
and measurement error there was not enough evidence for a definite rating. Its short administration time of only
15-20 mins renders feasibility good.

The PANSS-6 does not cover all schizophrenia symptoms but focuses on the core symptoms in favor of a
feasible administration time. The evidence available on its measurement properties yields sufficient results for its
purpose - the assessment of symptom severity and its change. According to COSMIN it can potentially be rec-
ommended for use.

1. Introduction

five-factor solutions emerged, which we addressed in our previous
publication (Roithmeier et al., 2024). Nevertheless, both in its original

The 30-item Positive and Negative Syndrome Scale (PANSS) was three-subscale form and as a five-factor solution, the PANSS has shown

published in 1987 (Kay et al., 1987) and has

become the standard in- shortcomings regarding its psychometric properties, e.g. method of

strument for the assessment of schizophrenia symptoms. Later, multiple development and poor structural validity (Geck and Roithmeier et al.,
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2024; Roithmeier et al., 2024). Its long assessment time of 45-60 min
renders it relatively unpractical for routine use (Geck and Roithmeier
et al., 2024; Kay et al., 1987), but even in research this long application
time is a challenge. Applying item-response-theory (IRT)-analysis Santor
et al. proposed a 14 item PANSS (Lindenmayer, 2017; Santor et al.,
2007). (Ostergaard et al., 2016) assessed the scalability of the
PANSS-30, PANSS-14 and a PANSS-8 following the remission criteria of
(Andreasen et al., 2005) and found none of them to be scalable. This
might be because some items do not provide unique information (Item
heterogeneity) regarding the overall schizophrenia construct and due to
person heterogeneity. One reason for person heterogeneity can be that
some people answer the questions using a different response style.
However, scalability is considered a statistical prerequisite for forming a
total score as a measure of overall severity and to calculate reliability
estimates (Bech, 2012; Lindenmayer, 2017). When (Ostergaard et al.,
2016) omitted two items of the PANSS-8, the remaining six were scal-
able. This PANSS-6 comprises 3 positive symptom items (delusions,
conceptual disorganization, hallucinatory behavior) and 3 negative
symptom items (blunted affect, passive social withdrawal, lack of
spontaneity and flow of conversation) (Ostergaard et al., 2016). Its
shorter completion time (only 15-20 mins for a PANSS-6 assessment
obtained with the Simplified-Negative-and-Positive Symptoms-Inter-
view (SNAPSI), a clinical interview guide (Ostergaard et al., 2017)
makes it a more feasible alternative to the PANSS-30. However, the
psychometric properties of the PANSS-6 have to date never been

Step 1: Step 3:
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assessed 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 (Mokkink et al., 2018;
Prinsen et al., 2018; Terwee et al., 2018).

2. Methods

We follow the 2018 COSMIN guideline for systematic reviews of
patient-reported outcome-measures which can also be applied to
clinician-reported-outcome-measures (CLINROM) (Mokkink et al.,
2018; Prinsen et al., 2018; Terwee et al., 2018). There are several steps:
literature search, quality assessment of the individual studies with the
COSMIN Risk-of-Bias checklist, applying updated criteria for good mea-
surement properties, summarizing the evidence, grading the overall
quality of evidence with a modified Grading of Recommendations
Assessment, Development and Evaluation (GRADE) approach, formu-
lating a recommendation and describing feasibility aspects (Mokkink
et al., 2018; Prinsen et al., 2018; Terwee et al., 2018). 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) if
necessary.

COSMIN refers to individual assessments (not publications) as
“studies”. We follow this terminology. Therefore, the number of studies

Risk of Bias Checklist
Evaluate the reporting quality of the studies in the included publications
(“Very good”, “adequate”, “doubtful” or “inadequate™)

rating

Summarize the evidence (meta-analysis) and give a final
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weighting of the rating on
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b
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measurement property

A 4
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Moderate

6. Reliability: ICC, weighted Kappa Low

Very low
7. Measurement error: SDC, LoA, MIC

8. Criterion validity: Correlation with gold standard

9. Hypotheses testing for construct validity: accordance with
hypothesis

10. R i d
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Risk of bias

-1 Serious

-2 Very serious

-3 Extremely serious

Step 6: +

Describe feasibility aspects

Inconsistency Additional information on the scale is described to complement the
-1 Serious recommendation (Step 5) for final decision-making

-2 Very Serious

Imprecision e.g.:

- Type and ease of administrations

- Length of the instrument and completion time

- Ease of dardization and score calculati

- Copyright and cost of the instrument

- Availability in different settings (e.g. language versions)
- Regulatory agency’s requirement for approval

-1 total n=50-100
-2 total n<50
Indirectness

-1 Serious

-2 Very Serious

Fig. 1. Overview of the COSMIN methodology including adaptations

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. * For the detailed criteria refer to the
COSMIN manual for content validity. Step 3: Summarize the evidence and give a final rating. ® The same criteria like in Step 2 apply.  These are the individual ratings
on each result obtained in Step 2. Step 4: Grade approach. Step 5: Formulate recommendations. Step 6: Describe feasibility aspects.

SEE PDF.
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differs from the number of publications.

A protocol with more details was registered on the Open-Science-
Foundation = website  (https://doi.org/10.17605/0SF.10/5EGMD;
compare Appendix 1) (Roithmeier M, 2024).

2.1. Search strategy and selection criteria

Two reviewers (SG and MR) independently searched PubMed and
EMBASE from inception to 01.10.2024 and without language or country
restrictions with the term "six-item Positive and Negative Syndrome
Scale" or "PANSS-6". We screened the results and reference lists of
included publications for evaluation studies of the PANSS-6 in which at
least 80 % of study participants had a psychotic disorder. Following
COSMIN, only full-text articles were included (Mokkink et al., 2018;
Prinsen et al., 2018; Terwee et al., 2018).

2.2. Assessing the risk of bias (step 1 in Fig. 1)

The COSMIN risk of bias checklist is a tool for assessing how well the
following 10 psychometric domains (called “boxes” by COSMIN) were
assessed: (1) ClinROM development, (2) content validity, (3) structural
validity, (4) internal consistency, (5) cross-cultural validity/ measure-
ment invariance, (6) reliability, (7) measurement error, (8) criterion
validity, (9) hypothesis testing for construct validity, (10) responsive-
ness (Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al., 2018).
Each box consists of two to eight items rated as either “very good”,
“adequate”, “doubtful”, “inadequate” or “not applicable”. A worst score
counts principle is applied for each domain. Only those domains which
were actually evaluated in a publication are assessed.

2.3. Assessing the criteria for content validity and the updated criteria for
good measurement properties (step 2 in Fig. 1)

In step 2 the results of each study are evaluated. a) Content validity is
addressed by domains 1 and 2. The judgement involves the original
ClinROM development study, content validity studies and a reviewer
rating of the scale (Fig. 1, step 2, domains 1 and 2; and Appendix 2) b)
The Updated criteria concern domains 3-10. For assessing domains 9
“construct validity” and 10 “responsiveness”, COSMIN requires a
formulation of hypotheses (Mokkink et al., 2018; Prinsen et al., 2018;
Terwee et al., 2018) which are presented in Appendix 3. In cases where
statistics (e.g. Cronbach’s alpha) were calculated in the same sample at
different time points we calculated averages to prevent a dispropor-
tionate influence of them. For details about the assessment of all other
domains suggested by COSMIN, please see pp.28-29 of the COSMIN
manual (Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al., 2018).

A study’s evidence for each domain is rated as either “sufficient” (+)
or “insufficient” (-), or “indeterminate” rating (?) if neither “sufficient”
nor “insufficient” ratings are applicable. Only for content validity (do-
mains 1 and 2), a fourth option of “inconsistent” (+) is available.

2.4. Statistical method and summarizing the evidence (Step 3 in Fig. 1)

Results on the measurement properties internal consistency, interrater-
reliability, criterion validity and construct validity were summarized with
standard random-effects meta-analyses using Comprehensive Meta-
Analysis (CMA) Version 2 (Borenstein et al., 2009) (Fig. 1, Step 3, Op-
tion A). We measured heterogeneity with the I>-statistic and a chi-square
test. For responsiveness it was not possible to aggregate all studies. We,
therefore, used a hybrid of the meta-analytic approach and the simple
study count suggested by COSMIN. Le. the meta-analytic result was
weighted by the number of included studies, and was then summed up
with ratings of studies that could not be aggregated (Fig. 1, Step 3,
Option B). Results on structural validity, measurement invariance and
measurement error could not be pooled at all. Therefore, COSMIN’s
study count approach applied (Fig. 1, Step 3, Option C). If at least 65 %
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of the ratings agree on the in- or sufficiency of the results on one mea-
surement property, the corresponding final rating (“sufficient” or
“insufficient”) is given. If <65 % of results are consistent across the
single ratings, the overall rating of the respective measurement property
is considered as “inconsistent”. “Indeterminate” ratings of single studies
are not considered regarding inconsistencies.

2.5. Grading the quality of evidence (Step 4 in Fig. 1)

A Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) approach modified by COSMIN was used to grade
the confidence in the reliability of the results (GRADE, 2013; Mokkink
et al., 2018; Prinsen et al., 2018; Terwee et al., 2018). This procedure
was applied to each measurement property separately. The four factors
that determine GRADE were: (1) risk of bias, (2) inconsistency (of the
results of the studies), (3) imprecision (total sample size) and (4) indi-
rectness (evidence from situations which do not fully match with the
review question).

Initially, evidence was assumed to be of high quality. If the criteria of
one or more factors were not fulfilled, the evidence was downgraded by
one to three levels. Ultimately, the confidence in the evidence was
graded as high, moderate, low, or very low (see Table 1).

The grading of the quality of evidence was only done for results on
measurement properties that received a “sufficient” or “insufficient”

Table 1
GRADE approach.

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

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

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

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

Moderate

Very low

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

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

There is only one study of inadequate quality available

—2 Very serious

—3 Extremely serious

Inconsistency

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

—1 Serious <75 % of studies had consistent results

<70 % and >65 % had consistent results
If <65 % had consistent results GRADE will not be
performed because there is not enough evidence

—2 Very serious

Imprecision® 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

“Downgrading 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).
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rating in the “updated criteria for good measurement properties” step.
“Indeterminate” results were not graded.

2.6. Recommendations (Step 5 in Fig. 1)

According to COSMIN, an overall judgement of (A) “can be recom-
mended 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 (Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al.,
2018).

2.7. Feasibility (Step 6 in Fig. 1)

Feasibility aspects of the PANSS-6 were summarized as recom-
mended by COSMIN.

3. Results
3.1. Literature search

The search yielded 48/ 17 results in EMBASE/ PubMed. After title-
abstract-screening, 18 publications were selected for full-text-
screening and 13 were then identified as eligible for this review. See
Appendix 4 for a depiction of this process and Appendix 5 for the general
characteristics of included articles populations.

3.2. Assessing the risk of bias (Table 2, left side)

Content validity (= ClinROM development and content validity)

ClinROM development: By definition, ClinROM development is not
considered a measurement property. However, it is considered in the
assessment of content validity. It involves evaluating whether design
requirements were met, and whether comprehensibility and compre-
hensiveness were adequately addressed in pilot testing (Mokkink et al.,
2018; Prinsen et al., 2018; Terwee et al., 2018; Weigel et al., 2023). The
PANSS-6 was not developed from scratch but derived from the
PANSS-30 (Ostergaard et al., 2016). Therefore, no development study
for the PANSS-6 by COSMINs terms exists. Unfortunately, the PANSS-6
can also not ‘lend’ this aspect from the development process of the
PANSS, because the PANSS-30 has also not been appropriately devel-
oped. In essence the PANSS-30 was a merger of the BPRS and the
unvalidated Psychopathology Rating Schedule (PRS) (Singh and Kay,
1975). Moreover, aspects such as the involvement of clinicians and
patients have never been done (Geck and Roithmeier et al., 2024).

3.2.1. Content validity

Content validity studies refer to further studies asking patients and
professionals about the relevance, comprehensiveness or comprehensi-
bility of an existing ClinROM. Such studies can be performed by the
developers of the ClinROM or by other researchers (Mokkink et al.,
2018; Prinsen et al., 2018; Terwee et al., 2018; Weigel et al., 2023). No
such studies could be identified.

3.2.2. Internal structure

Structural Validity: Structural validity measures the degree to which
the scores of an instrument are an adequate reflection of the dimen-
sionality of the construct to be measured (Mokkink et al., 2018; Prinsen
et al., 2018; Terwee et al., 2018). Of 18 included studies on structural
validity (Baandrup et al., 2022; Li et al., 2021; Lin et al., 2018; Oster-
gaard et al., 2018a, b; Ostergaard et al., 2016), 1 conducted a confir-
matory factor analysis (Li et al., 2021) and 17 assessed the scalability of
the PANSS-6 (Baandrup et al., 2022; Lin et al., 2018; Ostergaard et al.,
2018a, b; Ostergaard et al., 2016). All 18 studies (Baandrup et al., 2022;
Li et al., 2021; Lin et al., 2018; Ostergaard et al., 2018a, b; Ostergaard
et al., 2016) received “very good” ratings.
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Internal consistency: Internal consistency measures the interrelated-
ness among items, with Cronbach’s Alpha (a) being the most common
statistic. Three studies (Li et al., 2021; Lin et al., 2018; Pagsberg et al.,
2022) were identified. All were rated “inadequate”, because internal
consistency statistics should not be calculated for scores of scales that
are not unidimensional or consist of subscores (Mokkink et al., 2018;
Prinsen et al., 2018; Terwee et al., 2018), but (Kolbaek et al., 2021b;
Nielsen et al., 2022) have described a positive and a negative subscale of
PANSS-6, and (Li et al., 2021) found a very good fit for a two-factor
solution. (see Updated criteria section below).

Cross-cultural validity/Measurement invariance: COSMIN differenti-
ates between the “cross-cultural validity” and “measurement invari-
ance” depending on the used methodology. Measurement invariance
specifically refers to whether respondents from different groups with the
same latent trait level (allowing for group differences) respond similarly
to a particular item (Mokkink et al., 2018; Prinsen et al., 2018; Terwee
et al,, 2018). In our case the latent trait is schizophrenia symptom
severity. Of five studies assessing measurement invariance, three
(Baandrup et al., 2022; Lin et al., 2018; Ostergaard et al., 2018a) were
rated “doubtful”, because it was not specified whether samples were
similar for relevant characteristics except for the group variable
(Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al., 2018). The
remaining two studies (Ostergaard et al., 2018b, 2016) were rated
“inadequate” because they additionally did not meet COSMINs sample
size requirements.

3.2.3. Remaining measurement properties

Reliability: Two studies (Kolbaek et al., 2018, 2021a) assessing the
interrater reliability of the PANSS-6 were rated “adequate” as test con-
ditions were not clearly reported to be similar for different administra-
tions and as the weighting scheme used for statistical calculations was
not described (Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al.,
2018). No studies on test-retest reliability were identified.

Measurement error: Measurement error refers to the systematic and
random error of a patient’s score that is not attributed to true changes in
the construct to be measured (Mokkink et al., 2018; Prinsen et al., 2018;
Terwee et al., 2018). One study (Baandrup et al., 2022) on measurement
error was identified and only rated “adequate” because the participants
were not stable between measurements.

Criterion validity: The PANSS-30 from which the PANSS-6 has been
derived and which has demonstrated good construct validity (Geck and
Roithmeier et al., 2024) was used as a gold-standard. Seven studies
(Kolbaek et al., 2021b; Li et al., 2021; Lin et al., 2018; Nielsen et al.,
2022; Ostergaard et al., 2018b, 2017; Pagsberg et al., 2022) were
identified and used to assess criterion validity. All of them were rated as
“very good”.

Hypothesis testing for construct validity: Two publications (Kolbaek
etal., 2021b; Nielsen et al., 2022) correlated PANSS-6 scores to PANSS-8
scores which are used in the remission criteria of (Andreasen et al.,
2005). As there is only some evidence on the measurement properties of
the PANSS-8 available, both studies received “doubtful” ratings. While
the PANSS-6 was initially not described as a two-dimensional scale
(Ostergaard et al., 2016), later authors described two subscales of three
items each (items P1, P2, P3 on the positive subscale, items N1, N4 and
N6 for the negative subscale) (Kolbaek et al., 2021b; Li et al., 2021;
Nielsen et al., 2022). The four assessments of these subscales (Kolbaek
et al., 2021b; Nielsen et al., 2022) were rated as “doubtful” (Geck and
Roithmeier et al., 2024). The “doubtful” rating is primarily based on the
insufficient structural validity of the original PANSS-30, whose 3-sub-
scale structure has been refuted and thus also contradicts the original
positive and negative subscales (Geck and Roithmeier et al., 2024).

Responsiveness: Responsiveness refers to the ability of an instrument to
detect change over time (Mokkink et al., 2018; Prinsen et al., 2018;
Terwee et al., 2018). Of 21 studies which assessed the ability of the
PANSS-6 to detect symptom remission, and antipsychotic-placebo or
antipsychotic-antipsychotic separation, 181 studies (Hieronymus et al.,
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2021; Kolbaek et al., 2021b; Li et al., 2021; Lin et al., 2018; Nielsen
et al., 2022; Ostergaard et al., 2018b, 2016, 2017) were rated “very
good”, 5 studies (Hieronymus et al., 2021; Li et al., 2021; Ostergaard
et al., 2018a, b) “doubtful”, and 6 studies (Hieronymus et al., 2021; Lin
et al., 2018; Ostergaard et al., 2018a, b; Pagsberg et al., 2022) were rated
“inadequate”. The doubtful ratings were assigned because important
characteristics of compared subgroups were not comprehensibly pro-
vided and the “inadequate” ratings were assigned because methods were
used, that COSMIN does not deem suitable for the assessments in
question (e.g. COSMIN requires the calculation of correlations, area
under the curve (AUC) or sensitivity and specificity for the criterion
approach in the assessment of responsiveness and the authors used e.g.
effect size differences; please see COSMIN manual page 60-63 for de-
tails) (Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al., 2018).

Assessing the criteria for content validity and the updated criteria for
good measurement properties (Table 2, right side)

3.3. Assessing the criteria for content validity

The PANSS-6 was derived from the PANSS-30 (Ostergaard et al.,
2016), thus no development study by COSMIN definitions was available,
and there were no studies on content validity. Therefore, the rating on
content validity is only based on the rating of the review team.

The content validity ratings were “sufficient” for Relevance, “indeter-
minate” for Comprehensiveness and “sufficient” for Comprehensibility.
Comprehensiveness was rated "indeterminate" because COSMIN requires
that a scale’s items fully capture the construct being measured (Mokkink
et al., 2018; Prinsen et al., 2018; Terwee et al., 2018). The PANSS-6,
however, covers only four out of the five schizophrenia criteria in
DSM-5 (Association, 2013; Ostergaard et al., 2016). The resulting
overall rating for content validity was “sufficient”.

3.4. Assessing the updated criteria for good measurement properties

Forest-plots of meta-analyses of internal consistency, interrater-
reliability, construct validity and responsiveness are presented in Panel 1.

3.4.1. Internal structure

Structural validity: (Li et al., 2021) conducted a confirmatory factor
analysis of the two-factor (positive and negative symptom) model of the
PANSS-6. The Comparative Fit Index (CFI=0.99) and the
Root-Mean-Square-Error-of-Approximation (RMSEA=0.04) surpassed
the COSMIN criterion of CFI>0.95 or RMSEA<0.06 for good model fit

Table 2
COSMIN risk of bias and criteria results.
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leading to the rating “sufficient”. 17 studies (Baandrup et al., 2022; Lin
et al., 2018; Ostergaard et al., 2016, 2018a, 2018b) on scalability were
rated “indeterminate” because none of them fulfilled all 4 criteria
required by COSMIN eriteria for Item Response Theory-/ Rasch-analyses
for a “sufficient”/ “insufficient” rating (,,no violation of unidimension-
ality*, ,,no violation of local independence®, ,no violation of mono-
tonicity*“ and ,,adequate model fit“; compare COSMIN manual page 28)
(Mokkink et al., 2018; Prinsen et al., 2018; Terwee et al., 2018).

Internal consistency: Three studies (Li et al., 2021; Lin et al., 2018;
Pagsberg et al., 2022) resulted in a pooled Cronbach’s a of 0.70
(rounded), just surpassing the COSMIN cutoff of «>0.70. However, an
“indeterminate” rating was given because Cronbach’s alpha should only
be calculated for unidimensional scales or subscales.

Measurement invariance: Five studies assessed the influence of the
group variables age, gender, treatment and time by means of Differential
Item Functioning (DIF) analyses. Four (Lin et al., 2018; Ostergaard et al.,
2016, 2018a, 2018b) didn’t detect any DIF which means that patients
differing on the above-mentioned group variables (e.g., different sex)
with the same latent symptom severity have an equal probability of item
scoring (Baandrup et al., 2022). Those four were rated “sufficient”. The
fifth (Baandrup et al., 2022) found DIF between age and gender groups
and was therefore rated “insufficient”. However, the presence of
external influencing and untested variables could not be clearly ruled
out, making the determination whether DIF can be attributed to age or
gender differences hard. The overall rating for measurement invariance
was “sufficient”.

3.4.2. Remaining measurement properties

Interrater reliability: One (Kolbaek et al., 2018) study reported an
Intraclass Correlation Coefficient (ICC) and a second (Kolbaek et al.,
2021a) a Gwet’s agreement coefficient. The pooled interrater reliability
was 0.77, surpassing the COSMIN cutoff of ICC>0.70 (Mokkink et al.,
2018; Prinsen et al., 2018; Terwee et al., 2018), resulting in a “suffi-
cient” rating for interrater reliability.

Measurement error: One study (Baandrup et al., 2022) calculated a
Standard Error of Measurement (SEM) of 0.52, but SEM is not a method
COSMIN provides updated criteria for. The study was therefore rated
“indeterminate”. However, an SEM of 0.52 means that an individual’s
observed score on PANSS-6 should be expected to fluctuate around the
“true score” by an average of 0.52 points due to error.

Criterion validity: Seven studies (Kolbaek et al., 2021b; Li et al., 2021;
Lin et al., 2018; Nielsen et al., 2022; Ostergaard et al., 2018b, 2017;
Pagsberg et al., 2022) correlated the PANSS-6 with the PANSS-30 and

Measurement property Scale (No. of studies assessing the scales measurement COSMIN risk of bias COSMIN updated
property) criteria ratings*
Very Adequate  Doubtful  Inadequate +%¢ > ?¢ +4
good
ClinROM Development PANSS-6 (n = 0) 0 0 0 0 0 0 0 0
Content validity PANSS-6 (content validity studies; n = 0) 0 0 0 0 0 0 0 0
PANSS-6 (content validity reviewer rating) / / / / 1 0 0 0
Structural validity PANSS-6 (n = 18) 18 0 0 0 1 0 17 /
Internal consistency PANSS-6 (n = 3) 0 0 0 3 0 o 3 /
Cross-cultural validity PANSS-6 (n = 0) 0 0 0 0 0 0 0 /
Measurement invariante PANSS-6 (n = 5) 0 0 3 2 4 1 0 /
Interrater reliability PANSS-6 (n = 2) 0 2 0 0 2 0 0 /
Test-retest reliability PANSS-6 (n = 0) 0 0 0 0 0 0 0 /
Measurement error PANSS-6 (n = 1) 0 1 0 0 0 0 1 /
Criterion validity PANSS-6 (n =7) 5 0 2 0 4 2 0 /
Hypothesis testing for construct PANSS-6 (n = 2) 0 0 0 2 2 0 0 /
validity
PANSS-6 positive subscale (n = 2) 0 0 2 0 2 0 0 /
PANSS-6 negative subscale (n = 2) 0 0 2 0 2 0 0 /
Responsiveness PANSS-6 (n = 22) 11 0 5 6 19 2 1 /

*ClinROM development rating resulted from Criteria for content validity; * “Sufficient”; ® “Insufficient”; ¢ “Indeterminate”; ¢ “Inconsistent”.
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Study name Comparison
Lower
Correlation limit
Kolbaek2021 ConV-PANSS6negativesubscale-PANSS30negativesubscale 0,630 0,512
Nielsen2022 ConV-PANSS6negativesubscale-PANSS30negativesubscale 0,600 0,473
0,615 0,531
Kolbaek2021 ConV-PANSS6-PANSS8 0,750 0,662
Nielsen2022 ConV-PANSS6-PANSS8 0,630 0,510
0,695 0,559
Kolbaek2021 ConV-PANSS6positivesubscale-PANSS30positivesubscale 0,690 0,586
Nielsen2022 ConV-PANSS6positivesubscale-PANSS30positivesubscale 0,640 0,522
0,666 0,590
Lin2018 CritV-PANSS6 0,900 0,875
Li2021 CritV-PANSS6 0,807 0,751
Pagsberg2022 CritV-PANSS6 0,647 0,502
Kolbaek2021 CritV-PANSS6 0,740 0,619
Ostergaard2017  CritV-PANSS6 0,860 0,846
Ostergaard2018  CritV-PANSS6 0,850 0,780
Nielsen2022 CritV-PANSS6 0,690 0,547
0,808 0,742
Lin2018 IC-PANSS6 0,722 0,659
Li2021 IC-PANSS6 0,753 0,684
Pagsberg2022 IC-PANSS6 0,552 0,383
0,695 0,594
Kolbaek2018 IR-PANSS6 0,740 0,289
Kolbaek2021 IR-PANSS6 0,833 0,066
0,767 0,419
Li2021 Resp-PANSS6changescore-PANSS30changescore 0,820 0,767
Kolbaek2021 Resp-PANSS6changescore-PANSS30changescore 0,570 0,347
Ostergaard2017  Resp-PANSS6changescore-PANSS30changescore 0,770 0,748
Ostergaard2018  Resp-PANSS6changescore-PANSS30changescore 0,760 0,621
0,760 0,691

Panel 1. Results from meta-analysis

Statistics for each study
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Correlation and 95% CI

Upper
limit Z-Value p-Value Total
0,725 8,256 0,000 127 ——
0,702 7,593 0,000 123 L o ]
0,687 11,210 0,000 250 -
0,817 10,834 0,000 127 ==
0,726 8,122 0,000 123 —
0,795 7,409 0,000 250 ——
0,771 9,442 0,000 127 L
0,734 8,305 0,000 123 e
0,730 12,556 0,000 250 -
0,920 24,056 0,000 270 a
0,852 15,293 0,000 190 L
0,756 6,931 0,000 84 —
0,827 8,176 0,000 7 L
0,873 49,924 0,000 1493 .
0,899 11,717 0,000 90 ulls
0,794 7,095 0,000 73 L
0,858 13,352 0,000 2277 -
0,775 14,899 0,000 270 ulls
0,809 13,399 0,000 190 ullls
0,685 5,591 0,000 84 e
0,775 9,685 0,000 544 -
0,922 2,851 0,004 12 ———
0,981 2,075 0,038 6 —(—
0,918 3,507 0,000 18 e ——
0,862 15,819 0,000 190 L]
0,732 4,439 0,000 50 ——
0,790 38,947 0,000 1460 [ ]
0,853 7,253 0,000 56 e
0,815 13,339 0,000 1756 ->

-1,00 -0,50 0,00 0,50 1,00

Correlation Coefficient R

Standard random-effects meta-analyses were conducted using Comprehensive Meta-Analysis Version 2; Diamond: Represents the pooled correlation from the meta-
analysis. Its width indicates the 95 % confidence interval (CI). Line and Cube: Each cube represents an individual study’s correlation, with its size reflecting the
study’s weight in the analysis. The horizontal line shows the 95 % CI for that study.

Line and Cube: Each cube represents an individual study’s correlation, with its size reflecting the study’s weight in the analysis. The horizontal line shows the 95 % CI
for that study. Tests for heterogeneity detected statistically significant heterogeneity in ConV-PANSS6-PANSS8, CritV-PANSS6, IC-PANSS6 and Resp-
PANSS6changescore-PANSS30changescore. However, correlations were reasonably close together and all correlations for which heterogeneity was detected were
>0.5. Thus, while being statistically significant, the heterogeneity was not clinically relevant and may in part be due to small sample sizes (Schonbrodt & Perugini,
2013). Abbreviations: ConV - Convergent validity; CritV - Criterion validity; IC - Internal consistency; Resp - Responsiveness.

SEE PDF/PPTX.

resulted in a “sufficient” rating, because the pooled correlation of 879
0.81 surpassed COSMINS cutoff of >0.70.

Hypothesis testing for construct validity: Two studies (Kolbaek et al.,
2021b; Nielsen et al., 2022) correlated the PANSS-6 with the PANSS-8
and the pooled correlation of 0.70 (rounded) confirmed hypothesis 1
(correlation>0.5; see Appendix 3). A pooled correlation of 0.67/ 0.62
between the positive/negative subscales of PANSS-6 and PANSS-30,
both calculated from two studies each, confirmed hypothesis 1 as well.
Therefore, the construct validity of both PANSS-6 total and its subscales
were rated “sufficient” overall.

Responsiveness: 22 studies covered different ways and aspects to
assess responsiveness: 1. Remission detection, 2. Treatment efficacy and
placebo differentiation and 3. Comparison of change scores. The studies
of each of these three aspects are numbered for easier comprehensibility.
Across the respective 9 publications different states of schizophrenia
were covered. To rate responsiveness, we used the pre-formulated hy-
potheses 2-8 (see Appendix 3). For an overview of all ratings compare
Table 2.

Remission detection: 5 studies assessed the ability of the PANSS-6 to
detect remission. The 8 PANSS items (PANSS-8) suggested by
(Andreasen et al., 2005) and a score on each of them of <3 were oper-
ationalized as remission-criteria.

Studies 1-4/5 (Hieronymus et al., 2021; Li et al., 2021; Ostergaard
et al, 2018a, b) reported sensitivity/specificity values of
1.00/0.86-0.99. Therefore, they confirmed our hypothesis 5 (sensitivi-
ty/specificity >0.8) and resulted in 4 “sufficient” ratings.

Study 5/5 (Lin et al., 2018) presented an Area Under the Curve

(AUC) of 0.82 regarding the detection of remission. It surpassed COS-
MINSs criterion of AUC >0.70 and was thus rated “sufficient”.

Treatment efficacy and placebo differentiation: 12 studies assessed
the sensitivity of the PANSS-6 to antipsychotic “before versus after”
efficacy and antipsychotic-placebo separation:

Studies 1-4/12 (Hieronymus et al., 2021; Lin et al., 2018; Nielsen
et al., 2022; Pagsberg et al., 2022) reported baseline to post-baseline
effects. Effect sizes ranging from 0.29 to 1.09 from antipsychotic tri-
als. They therefore confirmed our hypothesis 2 (ES>0.2) and resulted in
3 “sufficient” ratings.

Studies 5-7/12 compared the intervention effect sizes calculated
from PANSS-6 and PANSS-30 data. In two (Hieronymus et al., 2021; Lin
et al., 2018) of them both scales’ effect sizes differed <20 % and
therefore confirmed our hypothesis 4. The effect size difference in the
third study (Pagsberg et al., 2022) was >20 % and did not confirm hy-
pothesis 4. Accordingly, 2 “sufficient” ratings and 1 “insufficient” rating
were issued.

Study 8/12 (Li et al., 2021) reported sensitivity/specificity values of
0.77/0.84 to predict response defined as at least 50 % PANSS-30 total
score reduction from baseline and could not confirm our hypothesis 5
(sensitivity/specificity >0.8) and was therefore rated “insufficient”.

Study 9/12 (Lin et al., 2018) presented an AUC=0.84 for response
detection (defined as at least 40 % PANSS-30 total score reduction from
baseline), surpassed the COSMIN criterion of AUC>0.7 and was there-
fore rated “sufficient”.

Study 10/12 (Ostergaard et al., 2018a) found that the PANSS-6
detected the same relevant differences as the PANSS-30
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(Bonferroni-adjusted level=0.005) and therefore confirmed our hy-
pothesis 6. The study was therefore rated “sufficient”.

Study 11/12 (Ostergaard et al., 2016) calculated the
Number-Needed-to-Treat (NNT) for remission to separate the efficacy of
haloperidol/sertindole and placebo. As haloperidol is an established and
well investigated antipsychotic and little data are available on sertin-
dole, we focused on haloperidol (Huhn et al., 2019). The reported NNT
was 9/6 after 6/8 weeks and therefore confirmed our hypothesis 3
(NNT<10). The study was therefore rated “sufficient”.

For Study 12/12 (Ostergaard et al., 2018b) which reported the speed
of change measured on PANSS-6 no hypothesis could be formulated and
it was therefore rated “indeterminate”.

The respective authors of these 12 studies concluded that the PANSS-
6 is suitable for detecting treatment-effects and antipsychotic-placebo
separation.

Comparison of change scores: 5 studies compared PANSS-6 change
scores with PANSS-30 change scores:

Studies 1-4/5 (Kolbaek et al., 2021b; Li et al., 2021; Ostergaard
etal., 2018b, 2017) led to a pooled correlation of 0.76. Hypothesis 8 was
confirmed, and the 4 studies were hence rated “sufficient”.

Study 5/5 (Lin et al., 2018) used Pearson x% could not detect any
difference in change scores (p: 0.56-0.92). This finding confirmed our
hypothesis 7 and hence the study was rated “sufficient”.

For responsiveness, 18 studies were rated as “sufficient”, 2 studies as
“insufficient” and 1 study as “indeterminate”. Therefore, the overall
responsiveness rating was “sufficient”.

3.5. Grading the quality of evidence

For PANSS-6, the quality of evidence regarding structural validity,
criterion validity and responsiveness was graded as “high”, regarding
measurement invariance, measurement error and construct validity (of
the PANSS-6 total) as “moderate”, regarding internal consistency and
reliability as “low” and regarding content validity as “very low”. The
quality of evidence regarding the construct validity of the PANSS-6
subscales was found to be “moderate”.

Detailed results on the quality of evidence together with the reasons
for downgrading are presented in Table 3.

3.6. Recommendations

At the time of this review, there is neither enough evidence for
“sufficient” content validity and internal consistency to categorize the
PANSS-6 as (A) “can be recommended for use” nor is there high-quality
evidence for an “insufficient” measurement property, which would lead
to a categorization as (C) “should not be recommended for use”.

Following COSMIN (Mokkink et al., 2018; Prinsen et al., 2018;
Terwee et al., 2018), the PANSS-6 is categorized as (B), having potential
to be recommended for use but requiring further research.

3.7. Feasibility

The greatest strength of the PANSS-6 is its short administration time
of only 15-20 min (Kolbaek et al., 2018). The availability of the
Simplified-Negative-and-Positive-Symptoms-Interview (SNAPSI) as a
clinical interview guide is a further strength. The SNAPSI is available in
20 different languages (WCG Clinical Services, 2025). Furthermore, the
PANSS-30 has been translated to over 40 different languages (Geck and
Roithmeier et al., 2024), meaning that, as for PANSS-30, clear defini-
tions of all items and the respective item anchors are available in many
further languages as well (Kay, 2006). Kolbaek et al. and Nielsen et al.
found that PANSS-6 ratings obtained with the SNAPSI do match the
respective PANSS-6 ratings obtained with the SCI-PANSS (the structured
interview designed for PANSS-30 assessments) legitimizing SNAPSIs use
(Kolbaek et al., 2021a; Nielsen et al., 2022). The simple calculation of a
total score is a further strength. However, users must not forget to
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Table 3
COSMIN summary of findings.
Content validity =~ Summary or pooled Overall rating ~ Quality of
result evidence
PANSS-6 Relevance rating: +, Sufficient Very Low (neither
Comprehensiveness ClinROM
rating: ?, development nor
Comprehensibility content validity
rating: + (ratings study available)
resulting from the
reviewer rating)
Structural Summary or pooled Overall rating ~ Quality of
validity result evidence
PANSS-6 CFI=0.994 for 2 factor Sufficient High
model (total sample size:
n = 216); IRT/ Rasch
models for scalability
accepted in 15/17
analyses (total sample
size: n = 2421)
Internal Summary or pooled Overall rating ~ Quality of
consistency result evidence
PANSS-6 Pooled Cronbach’s Indeterminate  Low (multiple
a=0.695 (total sample inadequate
size: n = 644) studies available)
Measurement Summary or pooled Overall rating ~ Quality of
invariance result evidence
PANSS-6 4/5 analyses do not find  Sufficient Moderate
Differential Item (multiple
Functioning (DIF) for the doubtful studies
group variables: age, available)
gender, treatment, time
(total sample size: n =
2205)
Reliability Summary or pooled Overall rating ~ Quality of
result evidence
PANSS-6 Pooled Interrater- Sufficient Low (multiple
reliability: 0.767? (total adequate studies
sample size: n = 18) available, total n
< 50)
Measurement Summary or pooled Overall rating ~ Quality of
error result evidence
PANSS-6 Standard Error of Indeterminate ~ Moderate (only
Measurement (SEM): one study of
0.521 (total sample size: adequate quality
n=1073) available)
Criterion Summary or pooled Overall rating ~ Quality of
validity result evidence
PANSS-6 Pooled correlation Sufficient High
coefficient: 0.808" (total
sample size: n =2277)
Hypothesis Summary or pooled Overall rating ~ Quality of
testing result evidence
PANSS-6 2 out of 2 hypotheses Sufficient Moderate
confirmed (total sample (multiple studies
size n = 250) of doubtful
quality available)
PANSS-6 2 out of 2 hypotheses Sufficient Moderate
positive confirmed (total sample (multiple studies
subscale size n = 250) of doubtful
quality available)
PANSS-6 2 out of 2 hypotheses Sufficient Moderate
negative confirmed (total sample (multiple studies
subscale size n = 250) of doubtful
quality available)
Responsiveness Summary or pooled Overall rating ~ Quality of
result evidence
PANSS-6 19 out of 21 hypotheses Sufficient High

confirmed (total sample
size n = 9701)

2 pooled ICC and Gwets agreement coefficents; ® pooled Pearson and Spearman
correlation coefficients.
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deduct 6 points from the PANSS-6 total score when calculating per-
centage improvement to not underestimate response (Geck and Roith-
meier et al., 2024; Leucht et al., 2007, 2009; Obermeier et al., 2010).

Weaknesses are that the PANSS-6 is, at least to date, only sold via
licensing for research purposes (price upon request) (Pearson Assess-
ments, 2023) and that potentially laborious rater trainings are required
to improve the accuracy of ratings (Kolbaek et al., 2021a). Furthermore,
the European Medicines Agency (EMA) requires the usage of the
PANSS-30 for drug approval (European Medicines Agency, 2012). See
Appendix 6.

4. Discussion

We present the first systematic review on the measurement proper-
ties of the PANSS-6. Based on 13 evaluation studies reviewed with the
COSMIN methodology, the PANSS-6 is a good scale in terms of structural
validity and responsiveness. Interrater reliability, criterion validity and
construct validity were also rated sufficient, but the amount of evidence
was relatively small. Evaluation studies are basically missing for content
validity, cross-cultural validity and test-retest-reliability. The major
advantage of the PANSS-6 compared to the full PANSS-30 is the shorter
time needed for an assessment (15-20 min versus up to 60 min).

Structural validity was good in terms of scalability which is a major
benefit over the PANSS-30 of which many items are not scalable. Bech
has pointed out that to obtain valid measures of illness severity, scal-
ability is essential (Bech, 2012; Lindenmayer, 2017). What is currently
lacking for proof of good structural validity is an assessment of unidi-
mensionality of the two subscales. It is likely because a confirmatory
factor analysis (CFA) showed good fit for a model with two subscales and
the items of these subscales loaded relatively reliably on the same factors
of the PANSS-30 (Roithmeier et al., 2024), but it still needs to be
formally tested.

In terms of internal consistency on average appropriate Cronbach’s
alpha values were achieved for the PANSS-6 total score. However, ac-
cording to COSMIN unidimensionality is a prerequisite for being able to
adequately assess internal consistency with Cronbach’s alpha, but the
PANSS-6 has been shown to be a two-dimensional scale. Internal con-
sistency of the two subscales has not been tested yet.

We judged responsiveness to be sufficient according to COSMIN.
Nevertheless, an important question is to what extent a short version
such as PANSS-6 sufficiently covers schizophrenia symptoms. In fact, it
covers four of the five symptoms defined as “core” according to DSM-5
(delusions, hallucinations, disorganized thinking, negative symptoms;
except ‘grossly disorganized or catatonic behavior’)(Ostergaard et al.,
2016). Of the four symptoms considered “core” by ICD-11 - delusions,
hallucinations, thought disorder, and experiences of influence, passivity,
or control — PANSS-6 does not cover the last (Keeley and Gaebel, 2018).
Moreover, schizophrenia comprises more symptoms, in particular
depressive or manic symptoms and cognitive deficits, which are
mentioned in the DSM-5 and ICD-11 accompanying texts. The PANSS-6
covers only 3 (blunted affect, alogia and to some extent asocialty) of 5
domains suggested by the NIMH-MATRICS Consensus Statement on
Negative symptoms (Marder and Kirkpatrick, 2014) but not avolition
and anhedonia. In fact, the PANSS-30 also does not cover the latter two.
Most factor analyses of the PANSS-30 suggest a five-factor solution
(positive, negative, anxiety/depression, hostility/excitement, cognitive)
(Roithmeier et al., 2024; Wallwork et al., 2012). (Takeuchi et al., 2023)
have developed another short scale to cover these five factors and which
might be a broader way to go. The PANSS-6 is not a diagnostic instru-
ment but serves to identify symptom severity and its change. Never-
theless, we need to be aware that it does not cover all domains of the
disorder it has been designed for limiting its usefulness for clinical
practice. Ideally, a new short scale should be developed using appro-
priate methods (e.g. start out with a large question pool, involve experts
and patients etc. (Mokkink et al., 2018; Prinsen et al., 2018; Terwee
et al., 2018).
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The first type of limitations are those of the status of evaluation of the
PANSS-6. As it is a relatively new development (first publication in
2016) it can of course not be as extensively evaluated as the PANSS-30.
Nevertheless, better assessment of interrater reliability, criterion val-
idity and construct validity for which only some evidence is available is
needed, and content validity, cross-cultural validity and test-retest-
reliability have not been evaluated at all.

The second type of limitations are those related to our review
process.

First, while the COSMIN framework (Mokkink et al., 2018; Prinsen
etal., 2018; Terwee et al., 2018) offers a structured approach to evaluate
the measurement properties of instruments such as the PANSS, it does
not accommodate certain methodologies. For example, methods to
assess measurement error such as standard error of measurement are not
considered by COSMIN, therefore, such studies yielded an indeterminate
rating.

In a similar vein some articles (Hieronymus et al., 2023, 2021; Lin
et al., 2018; Pagsberg et al., 2022) that assessed responsiveness, addi-
tionally investigated how initial symptom severity and early changes in
PANSS-6 scores relate to later treatment outcomes, including response,
remission, and dropout rates. We excluded these analyses (not the whole
articles) because they combined validation of the scale with validation
of the early prediction of response concept. Nevertheless, as respon-
siveness was judged sufficient anyhow, inclusion would not have
changed the COSMIN judgement.

Third, our choice of the PANSS-30 as the gold standard for the psy-
chometric evaluation of the PANSS-6 is questionable because, overall,
its psychometric properties are not ideal (Geck and Roithmeier et al.,
2024). However, for the measurement properties where it was used as a
comparator in this review —criterion validity and responsiveness — the
PANSS-30 is sufficiently good and not considering the PANSS-30 as gold
standard for criterion validity would not have changed the overall re-
sults of our review.

Fourth, although COSMIN is a highly elaborated and operationalized
framework to systematically review the measurement properties of
rating scales, there is a certain degree of subjectivity.

Fifth, many PANSS-6 ratings in our included publications were
extracted from PANSS-30 assessments rather than being collected indi-
vidually. Thus, the assessments were not independent. More studies in
which the PANSS-6 and the PANSS-30 are assessed independently would
be desirable.

5. Conclusion

According to COSMIN the PANSS-6 is a scale “with potential to be
recommended for use”. If internal consistency were further evaluated
and found sufficient, the recommendation could become “recommended
for use”. The main advantage of the PANSS-6 over the PANSS-30 is the
much shorter application time with no important loss in responsiveness
making it useful for clinical trials. The PANSS-6 is elegant in the way
that it is based on the widely accepted remission criteria by (Andreasen
et al., 2005) which are thus covered simultaneously in a PANSS-6
assessment. Fewer symptoms of schizophrenia are covered than by the
PANSS-30. Nevertheless, even the PANSS-30 is not ideal in this regard,
because it e.g. does not cover all relevant negative symptom domain or
cognition. Therefore, there is also room for new, comprehensive and
short schizophrenia rating scales.
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