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Abstract

Background Paranoia, characterised by inaccurate fears that others intend to cause harm, can significantly affect
social functioning. Research has demonstrated that paranoia exists on a spectrum of severity, with milder forms
prevalent in the general population. The Revised-Green et al. Paranoid Thoughts Scale (R-GPTS) is the most commonly
used measure of paranoia comprising a scale to assess ideas of reference and a scale to assess ideas of persecution.
The aim of the study was to validate a German version of the R-GPTS and assess its psychometric properties in non-
clinical and clinical groups.

Methods This longitudinal study was conducted in Germany, including a non-clinical group (n=601) recruited
online and a clinical group of inpatients diagnosed with persistent depressive disorder (n=102). Participants
completed an online survey assessing paranoia, other psychotic experiences, depression, and anxiety. Statistical
analyses included confirmatory factor analysis to evaluate the factor structure and measurement invariance across
sex, time, and patient status. McDonald's omega was estimated for internal consistency, and Spearman correlations
for test-retest reliability, and convergent and discriminant validity.

Results Confirmatory factor analysis supported the two-factor structure, solid evidence in favour of metric invariance
for the R-GPTS A subscale and more mixed measurement invariance evidence for the R-GPTS B subscale. The German
R-GPTS exhibited good-to-excellent internal consistency (McDonald’s omega : 0.87 to 0.92), test-retest reliability
analyses showed moderate-to-strong stability over a 10-week period, and we observed evidence for convergent and
discriminant validity.

Discussion These findings suggest that the German version of the R-GPTS is a reliable and valid tool for assessing
paranoid thoughts across various populations. However, caution is warranted when interpreting score differences,
as measurement non-invariance may impact the comparability of results for the Persecutory Ideations subscale.
Limitations include potential selection bias in the non-clinical group and a focus solely on persistent depressive
disorder in the clinical group.
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Conclusions This study confirms the psychometric robustness of the German R-GPTS and contributes to the
understanding of paranoia assessment in diverse populations, highlighting the need for further research to explore its

applicability across different psychiatric conditions.

Keywords Paranoia, R-GPTS, Psychometric evaluation, Measurement invariance

Introduction

By nature, humans have always been social animals try-
ing to ensure survival. For many people, social interac-
tions are perceived as satisfactory and supportive, but
they can also be a source of difficulties. Adaptation to
the social world is often particularly challenging for indi-
viduals with a diagnosis of a mental health disorder who
can often present with difficulties trusting others [1].
Paranoia has been defined as “the unfounded fear that
others intend to cause you harm” [2,3] and is an exces-
sive form of mistrust. Traditionally, paranoia has been
studied in its severest form (i.e. persecutory delusions) in
psychotic disorders such as schizophrenia (e.g., 4]). How-
ever, research has accumulated showing that paranoia is
best represented on a spectrum of severity in the general
population. Many individuals experience a few paranoid
thoughts and a few experience many paranoid thoughts
[5, 6]. Descriptively, it has been estimated that about one
quarter of the general population report being mistrust-
ful of other people [7]. These milder forms of paranoia
have been associated with multiple adverse health out-
comes (e.g., anxiety, depression, and insomnia; [8,9]),
that are presumed to be more severe for increasing lev-
els of paranoia including in various mental disorders. To
make conclusive statements on specific risk levels posed
by varying levels of paranoia, however, paranoia needs to
be assessed validly and reliably across clinical and non-
clinical groups.

The most used standard assessment tool for measur-
ing paranoia on a spectrum of severity is the Green et al.
Paranoid Thoughts Scale [GPTS; [10]]. This self-report
measure was developed using data from individuals with-
out a history of mental illness and patients with current
persecutory delusions in the context of a psychotic dis-
order. It consists of two scales with 16 items each assess-
ing “Part A: ideas of reference and other social-evaluative
concerns” (e.g., ‘People definitely laughed at me behind
my back’) and “Part B: persecutory ideations” (e.g., ‘Peo-
ple have intended me harm’). Scale development fol-
lowed the theoretical foundation that ideas of reference
and other social-evaluative concerns often precede but
also form the basis of the formation of persecutory ide-
ation [11]. A recent literature review on different assess-
ment tools of paranoia recommended the GPTS as the
best current measure of the construct. Yet, the authors of
the review concluded that some psychometric properties
required re-evaluation using larger samples [12].

In 2019, such a large-scale psychometric evaluation
of the GPTS was conducted using an overall pooled
sample of 10,551 individuals including from studies
of patients diagnosed with psychosis and non-clinical
paranoia in the general population [13]. Resulting from
a problematic factor structure in the original GPTS Part
A and local item dependencies in Part B, some items of
the original scale were excluded leading to the introduc-
tion of a Revised-GPTS (R-GPTS) version. The R-GPTS
comprises eight items assessing ideas of reference and 10
items measuring persecutory ideations, which provided
a clean two-factor structure and excellent psychometric
properties with high item discrimination, good item diffi-
culty, high reliability (a values above 0.90), and measure-
ment invariance for age and sex. Notably, the validation
included latent construct ranges, establishing meaning-
ful class categories from ‘average’ to ‘very severe’ levels
of paranoia, with specific cut-offs for clinical (sum-score
> 11) and likely persecutory delusions (sum-score > 18).
These cut-offs correspond to optimal points for distin-
guishing between clinical patients and non-clinical indi-
viduals while minimizing false positives. Psychometric
invariance was also established in individuals self-report-
ing psychiatric diagnoses versus those not self-reporting
a diagnosis in 4 Polish samples spanning 2,129 individu-
als [14]. However, psychometric invariance over time and
patient status in clinically ascertained psychiatric patients
without primary presentation involving paranoia has not
yet been evaluated.

The present study therefore translated the R-GPTS into
the German language and aimed at replicating the two-
factor structure, high observed internal consistency, and
measurement invariance for sex. Moreover, we aimed at
extending previous research with regards to test-retest
reliability (over 10-weeks), convergent and discriminant
validity using the short Community Assessment of Psy-
chic Experiences-Positive Scale [CAPE-P15; [15, 16]]
and Depression, Anxiety and Stress Scales-21 [DASS-
21; [17, 18]], and measurement invariance to ensure that
the same underlying construct is being assessed across
patient status and time (over 10-weeks).

Method

Study population

The present study testing the properties of a German ver-
sion of the R-GPTS is based on a non-clinical group from
the German general population and a clinical inpatient
group of psychiatric patients with persistent depression
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disorder (PDD) from the psychiatric clinic of the Ludwig-
Maximilians-University (LMU).

Non-clinical group

The non-clinical group was recruited using the software
LimeSurvey between April 2020 and August 2021 via
social media and university mailing lists for participation
in a secure online survey. Participants needed to be aged
18 or older. There were no other exclusion criteria. To
reward participation, participants received the chance to
several 50 Euro vouchers. During the recruitment period,
681 individuals completed the online survey at baseline.
To assure validity of responses, three bogus items were
included in the survey (e.g., “Please indicate completely
agree”) and 59 participants failing to answer>1 bogus
item correctly were excluded. Survey time of <25 min
was deemed unrealistic (Median response time: 48 min),
which led to the exclusion of 8 additional participants.
Finally, we used the careless package [version 1.2.2;, [19]]
in R software [version 4.3.2;, [20]] to identify and exclude
13 careless responders that had the longest or average
length of identical consecutive responses>3 standard
deviations (SD) longer than average. This led to a final
general population sample of 601 participants. 396 par-
ticipants also fulfilled quality criteria at a 10-week fol-
low-up and were considered for test-retest reliability and
temporal invariance analyses (see below).

Clinical group

The clinical group was comprised of inpatients suffering
from PDD who enrolled in a larger naturalistic 10-week
treatment programme with Cognitive Behavioural Analy-
sis System of Psychotherapy (CBASP). Inclusion criteria
were age 18-65 years, fluency in German language and
PDD diagnosis as assessed using a German version of the
Structural Clinical Interview for DSM-IV or DSM-5 [21].
Patients were excluded if they displayed acute suicidal-
ity, had a diagnosis of bipolar disorder or psychosis, were
pregnant, or if they presented with an unstable somatic
condition requiring treatment. For the current study,
a subset of 102 patients with available baseline data on
the R-GPTS was included (since the questionnaire was
introduced to the questionnaire battery later). For test-
retest reliability and temporal invariance analyses (see
below), we used data from the 10-week post-treatment
assessment.

Group matching

To maximise comparability of clinical and non-clinical
samples, a matched non-clinical subsample was identi-
fied from the full non-clinical sample using a matching
procedure. Specifically, we used the R software package
Matchlt [version 4.5.5;, 22]] to match non-clinical par-
ticipants based on age and sex to the clinical sample. We
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tried to maximise the matching ratio of non-clinical par-
ticipants to patients by identifying the highest possible
ratio without significant differences in age or sex.

Questionnaires

Paranoia

Ideas of reference and ideas of persecution over the past
month were assessed with the German version 18-item
Revised-Green et al. Paranoid Thoughts Scale [R-GPTS;
[13]]. Items are rated on a five-point Likert scale ranging
from O (not at all) to 4 (totally). Scores can range from
0 to 32 for the “Social Reference” (R-GPTS A) subscale
and from 0 to 40 for the “Persecutory Ideations” (R-GPTS
B) subscale, where higher scores indicate higher levels of
reference and paranoia, respectively. Excellent psycho-
metric properties of the scales have been reported [13].
The German version was translated from the original
English version following common guidelines for forward
and backward translation [23].

Depression and anxiety

The German version of the Depression, Anxiety and
Stress Scales-21 [DASS-21; 17, 18] was used to mea-
sure depression and anxiety during the preceding week.
Items are rated on a Likert scale of zero (did not apply
to me at all) to three (applied to me very much or most
of the time). For depression and anxiety, scores can each
range from 0 to 21. Higher scores indicate greater levels
of depression and anxiety. In clinical and non-clinical
samples good psychometric properties of the scales have
been reported [24].

Psychotic-like experiences

Lifetime frequency of persecutory ideation (seven items),
bizarre experiences (seven items) and perceptual abnor-
malities (three items) were assessed with subscales of the
German version of the 15-item Community Assessment
of Psychic Experiences-Positive Scale [CAPE-P15; [15,
16]]. Items are rated on a four-point Likert scale rang-
ing from 0 (never) to 3 (nearly always). Scores can range
from 0 to 45, with higher scores indicating greater levels
of positive psychotic-like experiences. Good psychomet-
ric properties of the scale have been reported in previous
research (e.g., [15, 25]).

Statistical analyses

All analyses were conducted using R software (version
4.3.2; [19]). For full transparency of procedures, scripts
are provided on the Open Science Framework under
https://osf.io/aue8c/.

Factor structure and measurement invariance
Factor structure of the R-GPTS was evaluated for the
two R-GPTS subscales with the lavaan package (version
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0.6—17; [26]) in the non-clinical group at baseline using
confirmatory factor analysis (CFA). To this end, mean
and variance-adjusted weighted least squares estimation
was selected to account for ordinal item response scales
and item non-normality (i.e., lavaan estimator: WLSMV).
Model fit was evaluated using the Comparative Fit Index
(CFI), the Tucker-Lewis index (TLI), the root mean
square error of approximation (RMSEA), and the stan-
dardized root mean square residual (SRMR). CFI values
above 0.95, TLI values above 0.95, RMSEA values below
0.06, and SRMR values below 0.08 were considered as
acceptable fit similar to previous work [27].

In turn, measurement invariance was assessed across
sex, time, and patient status using multi-group and lon-
gitudinal CFAs with increasingly restrictive levels of
invariance [28, 29]. Specifically, we sequentially tested
for configural invariance (testing whether the number of
factors and pattern of factor loadings is the same across
groups or time), metric invariance (additionally testing
whether factor loadings are the same across groups or
time), scalar invariance (additionally testing whether the
item intercepts are the same across groups or time), and
residual invariance (additionally testing whether item
residuals are the same across groups or time). In addi-
tion to evaluating the same fit metrics as for the main
CFA, we also tested for significant differences between
fit of different invariance levels (i.e., configural vs. met-
ric invariance, metric vs. scalar invariance, and scalar vs.
residual invariance) using log-likelihood tests and con-
sidered significant differences as evidence of violation
of invariance assumptions of the more restrictive model
[28]. Once there was sufficient evidence against more
restrictive models from log-likelihood tests, we stopped
the sequence of invariance testing for the respective
R-GPTS subscale and invariance grouping.

Of note, both CFA and measurement invariance analy-
ses were conducted separately for respective R-GPTS
subscales rather than in joint models. Separation of
analyses for the subscales was selected based on evi-
dence in favour of unidimensionality of subscale con-
structs observed by Freeman and colleagues [13]. This
also allowed for separate model fit criteria estimates,
so offered more nuanced interpretation of R-GPTS
subscales.

Internal reliability

Internal reliability was evaluated using McDonald’s
omega total. Omega total is based on fewer assumptions
than Cronbach’s alpha and has been shown to be less sen-
sitive to violation of assumptions than Cronbach’s alpha
[30]. We considered values between 0.70 and 0.80 as
acceptable, between 0.80 and 0.90 as good and above 0.90
as excellent.
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Test-retest reliability

Test-retest reliability of the R-GPTS was evaluated using
Spearman correlations and intra-class correlation coeffi-
cients (ICCs) of baseline and follow-up data in both non-
clinical and clinical groups. ICC values of >0.75 were
considered excellent, between 0.60 and 0.75 as good,
between 0.40 and 0.60 as fair and <0.40 as poor.

Convergent & discriminant validity

Convergent validity was assessed by calculating Spear-
man’s rho correlation coefficients between R-GPTS
subscale scores with CAPE-P15 subscales persecutory
ideation, bizarre experiences and DASS-21 depression
and anxiety scales. In turn, discriminant validity was
tested by assessing significant differences in correla-
tions between R-GPTS total and subscales with CAPE-
P15 persecutory ideations as compared to correlations
of respective R-GPTS scales with other CAPE-P15 and
DASS-21 subscales. Here, the Steiger test was used to
test for differences between the dependent correlations
[31].

Results

Group characteristics

The characteristics of the non-clinical and clinical
groups, including the subgroups for longitudinal analy-
sis and matched patient versus control analyses, are
summarised in Table 1. Briefly, the non-clinical sample
included predominantly women (79%) and participants
were relatively young (mean 30 years) while the clinical
sample only included a slight majority of women (57%)
and was substantially older (mean 40 years). Additionally,
the non-clinical sample had an overall higher education
level as reflected, for instance, by the greater completion
rate of German A-levels (83%) compared to the clinical
sample (43%).

The matching procedure resulted in a maximum
matching ratio of 2:1 non-clinical to clinical individuals
without significant differences in age (p=0.874) or sex
(p=0.084) between the samples as assessed using Welch
t-test and x2-difference test, respectively. Matched non-
clinical participants included 68% women and were 40
years old on average.

Descriptive statistics

Item statistics and item intercorrelations for the non-
clinical sample are provided in Supplementary Tables 1
and Supplementary Fig. 1, respectively, and score distri-
butions for the R-GPTS in the full non-clinical and clini-
cal samples at baseline are displayed in Fig. 1. Overall,
R-GPTS items were right-skewed towards lower Lik-
ert responses with larger right skew for R-GPTS B than
R-GPTS A items. This right skew translates directly to
R-GPTS scale scores with 70% and 64% of participants
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Non-clinical sample

Patients with PDD

Variables Full sample With follow-up data Matched sample Full sample With follow-up data
n 601 396 204 102 73
Sex (%)
diverse 2(03) 2(0.5) 0(0.0) 0(0.0) 0(0.0)
female 475 (79.0) 312 (78.8) 138 (67.6) 58 (56.9) 44 (60.3)
male 124 (20.6) 82 (20.7) 66 (324) 44 (43.1) 29(39.7)
School education (%)
Primary School 0(0.0) 0(0.0) 0(0.0) 1(1.0) 0(0.0)
Intermediate School 15(2.5) 7(1.8) 10 (4.9) 13(12.7) 12 (16.4)
Secondary School 54 (9.0) 33(8.3) 31(15.2) 24 (23.5) 17(233)
Vocational Qualification 33(5.5) 23(5.8) 18 (8.8) 20(19.6) 12 (16.4)
A-levels 499 (83.0) 333 (84.1) 145 (71.1) 44 (43.1) 32(43.8)
Academic education (%)
Never studied 86 (14.3) 52(13.1) 48 (23.5) 43 (44.8) 32(47.1)
Cancelled studies 35(5.8) 24(6.1) 23(11.3) 16 (16.7) 9(13.2)
Studying 299 (49.8) 197 (49.7) 47 (23.0) 4(4.2) 3(44)
Graduated 181 (30.1) 123(31.1) 86 (42.2) 33(34.4) 24 (35.3)
Age (mean (SD)) 30.76 (11.56) 31.32(11.89) 40.49 (13.08) 40.24 (12.92) 4199 (12.71)
R-GPTS A (mean (SD)) 7.31(6.92) 6.86 (6.40) 6.40 (6.35) 8.00 (7.49) 7.85(7.27)
R-GPTS B (mean (SD)) 332(6.22) 2,64 (4.87) 371(641) 4.29 (7.08) 3.78 (6.03)
R-GPTS A (%)
Average 418 (69.6) 288 (72.7) 151 (74.0) 65 (63.7) 47 (64.4)
Elevated 88 (14.6) 52(13.1) 29(14.2) 17 (16.7) 13(17.8)
Moderately severe 60 (10.0) 39(9.8) 15(74) 13(12.7) 9(12.3)
Severe 22 (3.7) 13(3.3) 5(2.5) 6(5.9) 3(4.)
Very severe 13(2.2) 4(1.0) 4(2.0) 1(1.0) 101.4)
R-GPTS B (%)
Average 466 (77.5) 320(80.8) 159 (77.9) 76 (74.5) 56 (76.7)
Elevated 75 (12.5) 49 (124) 20 (9.8)) 9(8.8) 6(8.2)
Moderately severe 31(5.2) 17 (4.3) 13 (64) 10 (9.8) 7 (9.6)
Severe 23(3.8) 10 (2.5) 0(4.9) 6(5.9) 4(5.5)
Very severe 6 (1.0) 0(0.0) 2(1.0) 1(1.0) 0(0.0)

Note:?School education groups follow the German school system with increasing education for Primary School (“Grundschule”), Intermediate School (“Hauptschule”),
Secondary School (“Realschule”), Vocational Qualification (“Fachabitur”), and A-levels (“Abitur”)

in non-clinical and clinical groups, respectively, qualify-
ing for the “average” category for R-GPTS A and 78% and
75% for R-GPTS-B (cf. Table 1). Item intercorrelations
in the non-clinical sample showed correlations between
0.38 and 0.76 among R-GPTS A items, between 0.54 and
0.85 among R-GPTS B items, and between 0.34 and 60
among inter-subscale item combinations.

CFA and measurement invariance
Fit metrics for CFA and measurement invariance models
are displayed in Table 2.

CFA of the R-GPTS subscales in the non-clinical group
at baseline revealed acceptable fit on all fit metrics (i.e.,
SRMR, RMSEA, CFI, and TLI), thus confirming the
validity of the suggested two R-GPTS subscale factors
“Social Reference” and “Persecutory Ideations” Addi-
tionally, evidence from factor loadings and cross-factor
correlation analyses included in Supplementary Table

2 indicates clear separation of item associations to their
respective factor.

Next, measurement invariance was tested across sex
in the non-clinical group, across patient status by com-
paring clinical and non-clinical groups and across time
in both non-clinical and clinical groups. Regarding sex,
log-likelihood tests of measurement invariance mod-
els indicated significantly worse model fit for the scalar
invariance models for both R-GPTS subscales (compared
against metric invariance), but not yet with the metric
invariance model (compared against configural invari-
ance). This supports equal number of factors and factor
loadings across groups. Regarding temporal invariance
comparisons, evidence for the different measurement
invariance thresholds differed between R-GPTS subscales
and between analyses in clinical and non-clinical groups.
Specifically, for R-GPTS A, evidence from log-likelihood
tests supported metric invariance in the non-clinical
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Fig. 1 Bar chart of R-GPTS subscale distribution across samples. Note: Bar chart shows percentages of participants per sample for the full non-clinical

and clinical samples, respectively

group, but not in the clinical group. For R-GPTS B, evi-
dence from log-likelihood comparisons supported resid-
ual invariance for R-GPTS B, but only scalar invariance in
the clinical group.

In contrast to evidence from log-likelihood compari-
sons for sex and temporal invariance tests, however, fit
measures were somewhat worse than for the main CFA.
For R-GPTS A invariance models, SRMR values as well
as most CFI and TLI values supported invariance models
across sex while only SRMR values supported invariance
over time in the non-clinical group. For patient status,
there was consistent support from SRMR, CFI and TLI
values for metric invariance. Temporal invariance in the
non-clinical group showed worse fit measures than the
CFA, which were substantially below the thresholds.
For R-GPTS B, only SRMR values supported configural
invariance models for sex and over time in the clinical
group while none of the other fit measures provided evi-
dence for any of the other models.

Taking both log-likelihood tests and fit measures
together, there was solid evidence for metric invariance
in R-GPTS A across sex and over time in the non-clin-
ical sample as well as for patient status. For R-GPTS B,
evidence was more mixed and only provided support for
metric invariance across sex as well as scalar and residual

invariance over time in non-clinical and clinical groups,
respectively.

Internal reliability

Internal reliability of the R-GPTS subscales was good-
to-excellent with McDonald’s Omega values of 0.87 for
R-GPTS A and 0.92 for R-GPTS B subscales.

Test-retest reliability

Test-retest reliability analyses across 10-week follow-up
time-points showed moderate-to-strong correlations of
R-GPTS subscale scores in both the non-clinical (Spear-
man’s rho: 0.56-0.59) and clinical groups (Spearman’s
rho: 0.51-0.63). In the non-clinical group, ICC values
were good for the R-GPTS A subscale and fair for the
R-GPTS B subscale. In the clinical group, the R-GPTS
A ICC values were poor and fair for R-GPTS B, but test-
retest reliability may have been affected by potential
treatment effects (see Supplementary Table 3).

Convergent and discriminant validity

Correlation analyses showed evidence for convergent
validity in that R-GPTS subscale scores exhibited sig-
nificant moderate correlations to CAPE-P15 Persecu-
tory Ideations in the non-clinical group with Spearman’s
rho between 0.43 and 0.48 (see Fig. 2). Next, we used
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Fig. 2 Correlation matrix of R-GPTS subscale scores with CAPE-P15 and DASS-21 scales
Table 3 Convergent & discriminant validity
Correlation Difference P-values®
R-GPTS Subscale Correlation with CAPE Paranoia CAPE Bizarre CAPE Abnormalities DASS Depression DASS Anxiety
A 048 <0.0071** <0.0071** <0.001** 0.002*
B 043 0.008* <0.0071** 0.008* 0.032*

Note: ?Steiger tests were conducted testing for differences between dependent correlations of R-GPTS scales with CAPE Paranoia to correlations between R-GPTS
subscales and respective other scales. Reported correlations are Spearman’s rho. *P < 0.05, **P <0.001

Steiger tests to compare these correlations to correla-
tions with other CAPE subscales (Bizarre Experiences
& Perceptual Abnormalities) and DASS Depression and
Anxiety subscales to assess discriminant validity to other
psychometric and psychopathological constructs. These
results provided clear evidence for differences in correla-
tion with CAPE Persecutory Ideations compared to other
scales supporting discriminant validity (see Table 3).

Discussion

The goal in the present study was to assess the validity of
the German version of the Revised-Green et al. Paranoid
Thoughts Scale (R-GPTS) in non-clinical and clinical
groups and to extend the psychometric evaluation of the
two subscales to factor structure, measurement invari-
ance, internal reliability, test-retest reliability, convergent
and discriminant validity. Our findings demonstrated
that the German R-GPTS aligns with the previously

reported two-factor structure and the R-GPTS A sub-
scale exhibited solid evidence in favour of metric invari-
ance across sex and over time in the non-clinical group
and between non-clinical and clinical groups. In contrast,
there was only mixed evidence for measurement invari-
ance models of the R-GPTS B subscale. Moreover, the
R-GPTS presented with good-to-excellent internal con-
sistency as well as good convergent and discriminant
validity.

Our results align with the original validation study
by Freeman and colleagues [13], which established the
R-GPTS as a reliable and valid measure of paranoia in
both clinical and non-clinical groups. While Freeman et
al. [13] identified a clean two-factor structure with high
reliability, our study extends these findings by demon-
strating similar psychometric properties in a German-
speaking sample. Additionally, we evaluated test-retest
reliability and measurement invariance of the scale
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across sex, between clinical and non-clinical samples and
between measurement time-points. Regarding test-retest
reliability, the R-GPTS subscales showed fair-to-good
reliability until 10-week follow-up except for the social
reference subscale in the clinical group. Regarding mea-
surement invariance, we found solid evidence in favour
of metric invariance for the “Social Reference”-subscale
across sex, over time (in the non-clinical group) and
between clinical and non-clinical groups. This suggests
the underlying construct is understood similarly between
men and women, patients and healthy controls, and
over time. At the same time, the evidence also suggested
absence of scalar and residual invariance, so differences
in scores may result from factors other than true varia-
tions in social reference. For the “Social Reference”-sub-
scale, these results also align with findings by Kowalski
and colleagues [14] who found evidence supporting met-
ric invariance for the two R-GPTS factors using a Polish
translation. Regarding the “Persecutory Ideations”-sub-
scale, however, we observed more mixed evidence that
only lent some support for measurement invariance
across sex, patient status, and over time (based mostly on
log-likelihood tests between models). Therefore, caution
is warranted regarding score difference interpretations
for this subscale in case-control and longitudinal settings
and future work could consider scale modifications or
alternative methods to improve measurement properties
in diverse populations.

In addition to the psychometric extension of our
R-GPTS validation, our study tested the scale’s perfor-
mance in a psychiatric inpatient sample composed of
individuals with PDD. This contributes new knowledge
about the utility of the R-GPTS in assessing paranoia
across different psychiatric conditions. Despite the exclu-
sion of patients with acute psychosis from the PDD sam-
ple, we observed similar levels of R-GPTS subscale scores
in PDD patients as compared to matched non-clinical
individuals emphasising the continuous nature of para-
noid thoughts beyond acute psychosis [11, 32, 33]. Future
research should evaluate whether these milder levels of
paranoia hold clinical relevance for prognosis and/ or
treatment effectiveness in PDD.

During completion of the current study, another vali-
dation of a German version of the R-GPTS was pub-
lished [34]. In this study, a German translation of the
R-GPTS was evaluated in a representative sample of
516 participants from the German population regard-
ing the cross-cultural measurement invariance of the
two-factor solution. The authors could confirm scalar
invariance, providing evidence in favour of the compa-
rability of responses between English-speaking individu-
als and Germans, thereby supporting the notion that the
underlying constructs measured by the questionnaire are
understood similarly across these cultural groups. We
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expand upon this work by providing a comprehensive
analysis that includes test-retest reliability over a 10-week
period, concurrent and discriminant validity through
established psychological measures such as the DASS-21
and the CAPE-P15, and criterion validity. Furthermore,
we assessed measurement invariance across diverse
groups, including clinical and non-clinical groups as well
as across sexes. Taken together, the evidence from the
representative German sample by Schlier and colleagues
and our work provides a clear picture of the R-GPTS on
the validity of the two-factor structure, test-retest reli-
ability, concurrent and discriminant validity and metric
invariance across cultures, time, and sex. At the same
time, we need to acknowledge that the parallelism of the
R-GPTS validation studies resulted in differences in the
exact item translations to the German language, which
we have summarised and discussed in more detail in the
Supplement for the interested reader. Future research
should investigate which combination of the two German
translations provides a more accurate reflection of the
underlying constructs, ultimately informing best prac-
tices in the assessment of paranoid thoughts.

There are multiple important strengths and limitations
to the present work. First and as discussed above, one key
strength of our study is the use of a well-defined clini-
cal sample outside the context of acute psychosis, which
allowed for a nuanced examination of the scale’s proper-
ties in a specific psychiatric context. However, this also
represents a limitation, as we cannot report validation
results for psychotic disorders or other mental disorders.
Second, PDD patients in the current study were hospi-
talised for their depression. On the one hand, this biases
our results towards the more severe end of PDD and, on
the other hand, treatment effects from pharmaco- and/
or psychotherapy will have likely influenced our results
on test-retest reliability and temporal invariance. Third,
our test-retest reliability analyses focused on a 10-week
interval rather than more common 1-week intervals [35],
which reduces comparability to other studies and aggra-
vates confounding effects (e.g., treatment in the clinical
group) over the follow-up period. Fourth, descriptive
analyses indicated floor effects for the “Persecutory
Ideations”-subscale in that >50% of our samples indicated
“0” across subscale items (cf. Figure 1). While mean and
variance-adjusted weighted least squares estimation is
suitable to deal with non-normality [36], the pronounced
floor effects could have biased internal reliability and fit
estimates. Additionally, previous work suggested higher
mean values of the persecutory ideation subscale [10, 14,
34]; this also points to a potential limitation of the cur-
rent translation of this subscale that needs to be evalu-
ated in future work. Fifth, while our non-clinical sample
was well-powered for CFA and measurement invari-
ance analyses, sample size for the clinical sample was
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more restrictive and analyses exhibited larger variance.
Sixth, our non-clinical sample was a convenience sample
and is unrepresentative of the German general popu-
lation posing the problem of selection bias. While we
matched non-clinical and clinical samples based on age
and sex, comparability in education was not achieved,
thus contributing to potential bias in our results consid-
ering previously reported associations of paranoia with
sociodemographic characteristics [8].

Conclusion

In conclusion, the German version of the R-GPTS is a
reliable and valid tool for assessing paranoia in both clini-
cal and non-clinical groups. Our study corroborates the
psychometric robustness of the scale as originally dem-
onstrated by Freeman et al. (2021) and extends its appli-
cability to a German-speaking population with persistent
depression. Future research is required to address the
identified gaps — particularly in measurement invariance
for the “Persecutory Ideations”-subscale — and ensure
the scale’s broader utility across diverse settings and
populations.
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