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Abstract

Background: Medical expert witness assessments (MEWAS) evaluate case validity on the basis of both psychometric and
non-psychometric modalities. Although symptom validity tests (SVTs) and performance validity tests (PVTs) are widely
used, many thresholds were developed in analogue and known-groups validation contexts, and their transferability to
MEWASs remains uncertain. Prior research validated a Criteria-Based Validity Assessment (CVA) as a multimodal frame-
work for assessing case plausibility, but it remained unclear whether CVA and psychometric thresholds perform similarly
across different legal contexts, such as pension insurance versus accident insurance evaluations. Objective: This study
aimed to investigate differences in CVA, SVT, and PVT results across pension and accident insurance cases. Methods: A
total of 721 MEWAs (572 pension; 149 accident) were analyzed. CVA criteria were rated by trained raters, and response
biases were assessed psychometrically using the SIMS and the ASTM. Two-component beta-binomial mixture models were
applied to derive CVA plausibility thresholds. Results: Mixture modeling reliably identified a distinct bimodal distribution
of conspicuous CVA criteria counts, interpreted as plausible and implausible subgroups in both pension and accident cases,
with >4 conspicuous CVA criteria representing the optimal plausibility threshold. Pension claimants showed significantly
higher SIMS scores and lower ASTM scores than accident claimants, independent of case plausibility. Conclusion: CVA
can be used to assess validity information collected from multiple data sources (longitudinal and cross-sectional) and to
assess the validity of health-related claims across different legal settings. CVA, however, was not a tool for measuring
context-specific response biases. Cases with <2 conspicuous CVA criteria may be valid, cases with three conspicuous
criteria require individual examination because feigning is possible but not certain, and >4 conspicuous criteria supported
a conservative classification of CVA-defined case implausibility.

Keywords Criteria-Based Validity Assessment - Medical expert witness assessment - Pension insurance - Accident
insurance - Symptom validity test - Performance validity test

Introduction

Medical expert witness assessments (MEWAS) are primarily
conducted by physicians and are standard practice in Ger-
man litigation. They are independent medical evaluations,
with the majority concerning pension or accident insurance
cases. External incentives in this context usually include
financial compensation due to a reduced capacity to work
regarding pension insurance cases concerning the number
of hours per day a person could still work and under which
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functional restrictions. A reduction in earning capacity rep-
resents the incentive in accident insurance cases primarily
for the purpose of determining entitlement to an accident-
related pension. Only causally accident-related symptoms
and functional impairments are considered in this context.
The most common disorders are mental disorders, fol-
lowed by oncological diseases as well as musculoskeletal
and connective tissue disorders in pension insurance cases
(Deutsche Rentenversicherung Bund, 2024), while acci-
dent insurance cases mostly consist of injuries caused by
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physical influences (e.g. injuries of the extremities, head,
and spine) and shock resulting from emotional trauma or
psychological factors (DGUYV, 2025). These work-related
accidents can lead to pain and psychological disorders such
as post-traumatic stress disorder (PTSD) or adjustment
disorders.

Feigning in forensic assessments is a widely discussed
topic and studies have demonstrated its high prevalence in
these settings. Sherman et al. (2020) report base rates of
feigning of up to 40% in personal injury and disability and
up to 60% in social security cases. An investigation of Ger-
man workers’ compensation cases revealed invalid response
behavior in approximately 45—48% of cases (Merten et al.,
2010; Stevens et al., 2008) while data specifically regard-
ing German pension insurance cases are lacking. Martin and
Schroeder (2020) report only small differences in base rates
regarding clinical patients having workers’ compensation
involved (33.5%) or patients considering disability (25%).
These data are based solely on the professional experience
of the medical expert, however.

In MEWAs, response behavior can be assessed using
a multimodal criteria set and psychometric validity tests
(VTs). This Criteria-Based Validity Assessment (CVA)
(AWMEF, 2019) covers discrepancies in symptom report-
ing (C1), observable behavior and clinical findings (C2),
documented medical history including the individual course
and development of disorders (C3), daily functioning (C4),
treatment use (C5), psychometric test results (C6), and, if
applicable, laboratory verification of medication intake
(C7). This type of assessment is in agreement with the Offi-
cial Position of the American Academy of Clinical Neuro-
psychology (Chafetz et al., 2015) regarding the integration
of multiple, independent validity indicators as the core prin-
ciple of neuropsychological assessments (Chafetz, 2011). It
is important to note that CVA is composed of qualitative
(C1-C5, C7) and quantitative (C6) criteria.

Within CVA, VTs constitute an objective complement
to the expert’s clinical judgment, and their thresholds
accordingly affect the evaluation of cases. However, exist-
ing symptom validity tests (SVTs) and performance valid-
ity tests (PVTs) thresholds, as measurements of self-report
validity and cognitive performance validity, respectively,
originate from studies in which participants are trained to
feign (Young et al. 2025a, b) symptoms, which often include
cross-validation with a forensic sample. For example, the
commonly used Structured Inventory of Malingered Symp-
tomatology (SIMS) validation (Cima et al., 2003) combines
an analogue design (instructed student simulators vs. hon-
est controls) with a forensic psychiatric sample instructed to
respond honestly, thereby calibrating thresholds against both
feigned responding and genuine—yet predominantly severe—
psychopathology. The original Amsterdam Short-Term
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Memory Test (ASTM) (Schagen et al., 1997) validation
was based on a small, highly controlled sample compris-
ing patients with closed head injury (CHI), healthy controls,
and an analogue feigning group. Notably, the feigned defi-
cit group consisted of relatives of CHI patients, who were
explicitly instructed to simulate cognitive impairment based
on their knowledge of the affected individuals. However,
similar to the SIMS, the resulting thresholds are calibrated
within a specific experimental and clinical context, namely
analogue feigning based on instructed simulation and a rela-
tively homogeneous neurological patient group. The present
study extends this work by examining whether these estab-
lished thresholds are appropriately calibrated for a funda-
mentally different population, namely MEWA claimants. In
this context, the focus is not on re-establishing validity per
se, but on evaluating the performance of existing thresholds
in a diagnostically heterogeneous, real-world medicolegal
setting characterized by differing incentive structures.

Additionally, SVTs, for example the SIMS, can contain
items referring to genuine instead of feigned symptoms, and
as the disease burden increases, the diagnostic accuracy of
the SIMS decreases (van Impelen et al., 2014; Wertz et al.,
2021). Thus, the generalizability of the results of the origi-
nal validation to MEWASs remains a topic of debate (Bush
et al., 2005; Walczyk et al., 2018), particularly in a German
MEWA population, in which affective disorders are highly
prevalent (von Kardorff et al., 2020). While SVTs and PVTs
are valuable tools in MEWAS, their specific thresholds for
this context have remained largely undefined. Nevertheless,
there are findings from personal injury and disability-claim
settings (Wisdom et al., 2010) as well as recent evidence
(Klett et al., 2026) suggesting that a threshold around 24
points on the SIMS may be more appropriate in the context
of real-world settings as opposed to the validation settings.
However, these studies did not distinguish between different
case types, such as disability pension claims and accident
cases involving causality assessments.

Beyond this contextual limitation, methodological
work has highlighted that single PVTs vary across sensory
modalities, cognitive domains, and detection mechanisms,
prompting recommendations to combine multiple tests
and use of multivariate models (Rai et al., 2023). Several
authors emphasize that SVT and PVT results should not
stand alone but be integrated with other validity indica-
tors (Bush et al., 2005), highlighting the need for a multi-
modal approach to case validity. Furthermore, the practice
of evaluating SVT and PVT results alongside other valid-
ity indicators is regarded as standard practice and can be
found in more widely known malingering frameworks (e.g.,
the MND criteria by Sherman et al. (2020) and places the
CVA system alongside these already empirically validated
systems. Importantly, empirical work demonstrated that
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feigning leads to multiple, partly dissociable response pat-
terns, underscoring the rationale for multi-criterion validity
assessment frameworks (Rohner et al., 2022).

Previous studies primarily validated psychometric tests in
relation to specific pathological disorders. Yet MEWAs do
not involve homogeneous populations, but evaluate distinct
claimant groups depending on the underlying legal question.
For instance, populations assessed after work-related acci-
dents tend to be younger than those in pension insurance
evaluations. Response patterns also differ: disability claim-
ants frequently report a wide range of symptoms (Brongers
et al., 2022), whereas such diffuse presentations are less
useful in accident cases since they could, in theory, under-
mine causal attribution. Additionally, pain, fibromyalgia, and
chronic fatigue—disorders usually present in pension insur-
ance cases—are described to present the highest base rates of
probable feigning in MEWAsS, apart from mild head injury
(Mittenberg et al., 2002). Moreover, while several studies
demonstrated high diagnostic accuracy of SVT and PVT
measures in German-speaking early retirement claimants,
these studies also warned not to extrapolate these results to
other forensic contexts due to observed higher SVI/PVT
failure rates or differences in severity of cognitive dysfunc-
tion between forensic contexts (Fuermaier et al., 2023, 2025;
TeBmann et al., 2025). This variability presupposes the need
for context-specific interpretation of validity criteria and VT
results, and highlights the limitations of applying uniform
psychometric thresholds across forensic settings. Further-
more, some studies suggest that there is a tendency to over-
report symptoms in the German Statutory Pension Insurance
(GPI) system, driven by concerns about the seriousness with
which complaints are considered or as an expression of
hopelessness in the workplace (Kobelt-Ponicke et al., 2020;
Kobelt-Ponicke & Walter, 2020), indicating another source
of conspicuous SVT/PVT results.

Data from a large sample of MEWAS within the GPI sys-
tem revealed a bimodal distribution of cases based on non-
psychometric CVA, which was interpreted as representing
plausible and implausible components (Klett et al., 2026).
Furthermore, CVA showed convergent validity with an SVT
and PVT, reinforcing its role as a multimodal tool and pro-
viding evidence that VTs yield meaningful results in real
cases. However, it remained unclear whether psychomet-
ric thresholds and validity parameters generalize to other
MEWA contexts, such as accident insurance claims, limiting
CVA’s generalizability. Although that study examined non-
psychometric CVA together with one SVT and PVT, it did
not address whether their relationship differs between case
types, raising questions about the consistency and fairness of
validity determinations across legal contexts. Although this
study reported a sensitivity and specificity analysis of CVA,

this calculation was based on the results of a single SVT as a
point of reference, limiting the informativeness of these val-
ues regarding the aim of multimodality in MEWA contexts.
Inherently, in forensic assessments the truth about invalid
or valid response behavior is known at no point, not even
retrospectively after the litigation is resolved. This differs
from experimental studies, in which participants are trained
to simulate and the true extent of invalid response behavior
is known to the researchers. This means that in MEWAs a
reference standard constitutes only an approximation. It is a
circumstance which cannot be clarified. Consequently, clas-
sical diagnostic accuracy indices (e.g., sensitivity, specific-
ity, or predictive values) should be interpreted with caution,
as they reflect agreement with an imperfect proxy rather
than true classification accuracy.

The qualitative nature of CVA also offers the possibil-
ity for inconsistencies when evaluating conditions which
are prone to intrinsic symptom fluctuations or day-to-day
variability, such as chronic pain, fatigue, or fibromyalgia. In
theory, CVA counters this possibility by not relying solely
on the apparent physiological observations (criterion C2)
but on multiple independent criteria. This is a beneficial
factor of CVA in terms of incremental validity since it acts
as an evaluation guideline combining quantitative (SVT/
PVT) and multiple qualitative criteria, but this is also a fac-
tor which has not been empirically validated and presents
another limitation of CVA.

In this study, we aimed to investigate two primary objec-
tives. First, we examined whether a bimodal plausibil-
ity model, previously developed in the context of pension
insurance cases, generalizes to MEWAs conducted in acci-
dent insurance settings. Second, we investigated the integra-
tion of criterion C6 (psychometric test results) into the CVA
framework, addressing a limitation of prior work in which
C6 had to be excluded to avoid circularity. Based on theoret-
ical considerations regarding differing incentive structures
and evaluative goals across legal contexts, we formulated
the following hypotheses:

1. Context differences in response validity: We hypoth-
esized that SVT and PVT results differ between pen-
sion and accident insurance cases. Specifically, pension
insurance cases—where global invalidity may represent
a primary incentive—were expected to show higher rates
of invalid responding compared to accident insurance
cases, in which establishing a causal link to a specific
impairment is more central.

2. Differences in CVA base rates: We expected higher base
rates of invalid response behavior, as indicated by CVA
classifications, in pension insurance cases relative to
accident insurance cases.

@ Springer
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To address these aims, we analyzed real-world MEWA data
to evaluate group differences and to assess whether context-
specific patterns of response validity emerge. Furthermore,
we explored the integration of criterion C6 into the CVA
framework as a step toward a more comprehensive validity
assessment approach.

Materials and Methods
Data and Subjects

The dataset used in this study is based on previous research
(Klett et al., 2026) in which 466 pension insurance MEWAs
were investigated. In this study, the previously eligible 933
MEWAs were supplemented with 207 additional MEWAs
conducted in 2024 as well as cases related to accident insur-
ance, resulting in 1,140 eligible MEWAs. Out of the 1,140
MEWASs screened, 725 were deemed relevant after screen-
ing, compared with the 466 previously analyzed MEWAs.
All cases regarding the German statutory pension insurance
and German statutory accident insurance qualified for fur-
ther analysis. Pre-procedural pension insurance MEWAs
were not included in this study because they do not include
a full psychiatric and neurological assessment. Four addi-
tional MEWASs were excluded for reasons detailed in Fig. 1.
The final dataset comprised 721 cases, including 572 related
to the German Statutory Pension Insurance (GPI) and 149
concerning accident insurance cases. Although these data
overlap with the previous study, 255 previously unanalyzed

Fig. 1 Flowchart of Screened,
Excluded and Included MEWASs

MEWAs, some of which were accident insurance cases,
were added to this final dataset. Beyond the expanded sam-
ple size, the present study differs from our previous work in
that it investigates differences in mean psychometric scores
as well as base rates of invalid response behavior between
pension and accident insurance cases, which was not fea-
sible before.

Psychometric tests, including cognitive tests and SVT/
PVT, were administered independently before or after a full
psychiatric and neurological assessment interview by the
medical expert and were evaluated by trained psychologists
under supervision. The test results were typically not avail-
able to the medical expert prior to the assessment interview.
The CVA ratings were not included in the assessment but
were evaluated during the finalization of the expert witness
report with all of the information available to the medical
expert.

The age of the assessed claimants ranged from 19 to 72
years (M=53.31, SD=8.67). The demographic composition
of the sample divided into pension and accident insurance
cases is depicted in Table 1.

Psychometric Tests

The German versions of the Structured Inventory of Malin-
gered Symptomatology (Cima et al., 2003) and the Amster-
dam Short-Term Memory Test (Schagen et al., 1997) were
administered in most of the MEWAs. These tests, serving as
an SVT and PVT, respectively, have been empirically vali-
dated and described elsewhere (Klett et al., 2026). Missing

MEWA in all areas of right
(n =1140)

MEWA excluded
(n=415)

MEWA dealing with other areas of right
than the ability to work in cases of GPI
or accident insurance (n=415)

MEWA filtered for relevant
areas of right
(n=725)

MEWA excluded
(n=4)

MEWA based on records (n=3)
Absence of psychometric test results due
to severe illness (n=1)

sample
(n=721)

MEWA included in the final

@ Springer
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Table 1 Demographic composition of the sample

Group n (RF) Age (M; SD)
All data (n=721)

Female 366 (50.76%) 53.01 (8.76)
Male 355 (49.24%) 53.62 (8.54)
Pension Insurance (n=572)

Female 310 (54.20%) 54.03 (7.29)
Male 262 (45.80%) 54.27 (7.11)

Accident Insurance (n=149)

Female 56 (37.58%) 47.34 (13.13)
Male 93 (62.42%) 51.76 (11.53)
Note. M Mean, SD Standard Deviation, n Absolute Number, RF Rela-
tive Frequency. This table shows the demographic composition of the
sample regarding age and gender in pension insurance and accident
insurance cases

psychometric test data were imputed using Multivariate
Imputation via Chained Equations (MICE; van Buuren &
Groothuis-Oudshoorn, 2011).

Criteria-Based Validity Assessment (CVA) and Case
Plausibility

The CVA classification system (AWMEF, 2019) is an expert-
consensus, multimodal approach for assessing case validity
in MEWAs, and previous work provided preliminary empir-
ical support for the CVA structure and convergent validity
with psychometric validity indicators (Klett et al., 2026).
As a framework for evaluating response behavior, it defines
seven clearly separable criteria (C1-C7) that cover distinct
information domains: the subject’s report, behavioral/physi-
ological observations, medical history and course of dis-
ease, daily activities, therapeutic engagement, psychometric
findings, and-where applicable—laboratory/blood serum
evidence of medication intake. A description of these crite-
ria is provided in Table 2. CVA primarily aims to provide a
general, integrated assessment of the plausibility of different
data sources, while SVTs focus on the targeted control of
formal and content-related response distortions in a survey
situation. PVTs, on the other hand, focus on the identifica-
tion of atypical performance patterns or performance levels
in comparison to individuals with genuine cognitive impair-
ment (Sweet et al., 2021). SVTs and PVTs are integrated in
criterion C6. Thus, CVA represents a mixture of qualitative
and quantitative criteria, as a complex and multifaceted set
of assessment and evaluation rules for information process-
ing. As a tool for measuring behavioral patterns, CVA does
not directly prove feigning or malingering, but can only
indicate validity issues or raise validity concerns.

To extract CVA criteria from the MEWAs, the rating
instructions provided in supplementary material A were
used. Each criterion was coded as O (inconspicuous/no
discrepancies), 1 (conspicuous/discrepancies present), or

Table 2 Criteria for Criteria-Based Validity Assessment (CVA) in
MEWASs

Criterion

Discrepancies the medical expert witness is recom-
mended to evaluate

1 Discrepancies between the subjectively reported
intensity of the complaints and the vagueness with
which they are described.

2 Discrepancies between severe subjective complaints
(including self-assessments in questionnaires) and
the observable physical and psychological impair-
ments noted during the clinical examination.

3 Discrepancies between self-reported information
and information from third-party reports (including
the documented medical history)

4 Discrepancies between severe subjective impair-
ment and a largely intact level of psychosocial
functioning when coping with everyday life

5 Discrepancies between the extent of the complaints
described and the intensity of previous use of
therapeutic help

6 Discrepancies between the recognizable clinical
picture and the results in self-assessment scales and/
or psychometric tests (including SVT)

7 Discrepancies between the medications that were
reported to have been taken at the time of the exam-
ination and a lack of evidence in the blood serum

2 (not evaluated), based on predefined key phrases within
the MEWAs (e.g. ‘the clinical findings were bland’ or ‘the
assessed person often answered vague and gave evasive
answers to questions’). Not evaluated criteria were imputed
using MICE. CVA criteria were extracted by two indepen-
dent raters and inter-rater agreement for the CVA ratings had
been examined and had demonstrated an acceptable level of
consistency (Klett et al., 2026).

Case plausibility can be operationalized as a binary vari-
able based on the number of conspicuous non-psychometric
CVA criteria. Using this approach, cases can be classified
as plausible or implausible, with CVA-defined implausibil-
ity indicating possible feigning of symptoms. It is impor-
tant to note that this binarization of cases into plausible and
implausible categories only refers to an approximation of
feigning in MEWAs, since the extent of feigning cannot be
known. It solely acts as an approximation based on a multi-
modal validity framework. Since no official thresholds exist
for categorizing cases as plausible or implausible, potential
thresholds need to be explored before further analysis can
be done. In the following, threshold analysis was conducted
using a two-component beta-binomial mixture modeling
approach due to the bimodal nature of the data.

Statistical Analysis
Data preprocessing and statistical analyses were conducted

in R using RStudio (version 4.4.0, RStudio Team, 2015).
Given the nature of real-world data, approximately 75.87%

@ Springer
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of cases contained at least one missing data point. These
missing data were imputed using Multivariate Imputation
via Chained Equations (van Buuren & Groothuis-Oud-
shoorn, 2011). Following established recommendations
(White et al., 2011), 76 datasets were imputed over 20 itera-
tions. Convergence and consistency were assessed through-
out the imputation process and found to be satisfactory.

To explore SVT/PVT results in MEWAs, individual lin-
ear regression models were fitted to examine the relation-
ship between SIMS/ASTM scores and case type. These
models simultaneously controlled for case plausibility, age,
and gender. Cohen’s d was calculated as an effect size for
group differences (Cohen, 1988). Given an a-level of 0.05,
0.80 power, and a sample size of 721, a sensitivity analysis
revealed that effects as small as £ = 0.01 would be detect-
able by the linear regression models. Regarding the SIMS
model, Q-Q plots revealed only minor deviations from nor-
mality. Regarding the ASTM model, Q-Q plots indicated a
significant deviation from a normal distribution, likely due
to the strong negative skewness in ASTM scores. A subse-
quent Box-Cox transformation with an optimal lambda of
2 resulted in a distribution that more closely approximated
normality. A Levene’s test and ‘Residuals vs. Fitted’ plots
indicated heteroskedasticity. Thus, robust standard errors
and p-values were computed. The same plot indicated linear-
ity. Outliers were identified based on studentized residuals
(Pardoe, 2012; Yan & Su, 2009). Several imputed datasets
contained influential cases, necessitating a sensitivity analy-
sis. For that purpose, and to maintain consistent group sizes
for multivariate analyses, all cases identified as outliers
across imputations were removed from each imputed data-
set. 25 (3.47%) cases were removed from all of the datas-
ets regarding the SIMS and 14 (1.94%) cases regarding the
ASTM. Results were computed for models before and after
removal of outliers. Multicollinearity (Kutner et al., 2005)
was not found to be a concern in any of the models (Table
S3, supplementary material B).

Similarly, the hypothesis regarding the association
between case plausibility and case type was investigated
using a logistic regression model, with case plausibility
serving as the dependent variable. Since multiple imputation
was applied, logistic regression assumptions were examined
using the 15th, 20th, 25th, 30th, and 35th datasets from the
imputed data. The Box-Tidwell method (Box & Tidwell,
1962) (Table S4, supplementary material B) confirmed the
assumption of linearity. No problematic multicollinearity
(Table S5, supplementary material B) or outliers were iden-
tified through studentized residuals, leverage values, and
Cook’s distance (Heiberger & Holland, 2015; Huber, 1981;
Pardoe, 2012; Yan & Su, 2009).

To avoid the issue of circularity and artificial correlations
when investigating the effect of case type on SVT and PVT

@ Springer

scores while controlling for case plausibility, case plausibil-
ity was calculated without criterion C6 (the psychometric
test results).

Results
CVA Threshold Approximation

The evaluation of CVA criteria is a sequential process in
which the medical expert witness judges each criterion as
conspicuous or not. This corresponds to a series of Bernoulli
trials and, assuming homogeneous probabilities, yields a
binomial distribution for the number of conspicuous criteria
with pC+ denoting the probability that a given criterion is
conspicuous. In real-world datasets, however, this probabil-
ity is expected to vary between cases, so that a distribution
of pC+ (with variance Var(pC+), expressible as a standard
deviation SDpC+) is more realistic than a single fixed value.
This overdispersion is naturally captured by a beta-binomial
distribution, which is defined by three parameters: the mean
probability pC+, its dispersion (SDpC+), and the number of
assessed criteria. This framework allows a unified interpre-
tation of the discrete counts of conspicuous criteria when six
or seven CVA criteria are evaluated.

In the data, the distribution of conspicuous CVA criteria
was visibly bimodal (Fig. 2), suggesting that the sample can
be described as a mixture of two overlapping subgroups,
corresponding to plausible and implausible cases. The data
were, therefore, modeled using a two-component beta-bino-
mial mixture model, which was considered more adequate
than a one- or three-component model to represent the eval-
uation process and likely to yield a superior fit. The assump-
tion of two subgroups was driven by the clearly bimodal
pattern observed in both pension and accident insurance
cases, and supported empirically by Akaike Information
Criterion (AIC) comparisons, which clearly favored the
two-component over the one-component model.

The resulting two-component, five-parameter beta-bino-
mial mixture model used (i) pP, the probability that a CVA
criterion is conspicuous in plausible cases, (ii) pIP, the cor-
responding probability in implausible cases, (iii) SDpP and
(iv) SDpIP as dispersion parameters, and (v) the mixing
ratio between plausible and implausible cases. Model fit-
ting was performed in RStudio (RStudio Team, 2015) using
maximum-likelihood estimation of the five-parameter two-
component beta-binomial mixture (two mean probabilities,
two dispersion parameters, and one mixing proportion).
Goodness-of-Fit was evaluated using deviance, Pearson’s
¥%, sum of squared errors (SSE), and information criteria
(AIC, BIC). Model-based classification thresholds (CVA>t
indicating implausibility) were derived from posterior
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Fig. 2 Fitted and Observed Frequencies of Conspicuous Non-Psy-
chometric CVA Criteria (Full MEWA Dataset) Note. nCVA = number
of conspicuous CVA criteria; P = plausible component; IP = implau-
sible component. Blue = plausible component (P); red = implausible
component (IP); green = combined mixture fit; grey bars = observed
frequencies. The left panel shows the fitted frequencies for the plau-

Table 3 Parameter estimates of the two-component beta-binomial
mixture models fitted to real-world non-psychometric CVA data

Case plausibility  p (conspicuous)  SD
All data (n=721)

Relative frequency

Plausible (P) 0.17 0.11 43.35%
Implausible (IP) 0.79 0.04  56.65%
Pension Insurance (n=572)

Plausible (P) 0.19 0.12  39.71%
Implausible (IP) 0.77 0.04  60.29%
Accident Insurance (n=149)

Plausible (P) 0.13 0.10  56.11%
Implausible (IP) 0.87 0.03  43.89%

Note. p (conspicuous) = subgroup-specific probability that a CVA
criterion is rated conspicuous; SD=dispersion of this probability;
Relative Frequency=proportion of plausible (P) and implausible
(IP) cases. Values are maximum-likelihood estimates obtained by
fitting two-component beta-binomial mixture models to the empiri-
cal distribution of conspicuous non-psychometric CVA criteria in the
imputed MEWA dataset. These estimates form the empirical basis
for defining plausibility thresholds

- P (42.17%)

150

100
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sible (P) and implausible (IP) mixture components and the resulting
combined fit. The right panel shows the corresponding expected fre-
quencies produced by the mixture model as stacked bars. The strong
correspondence between fitted and observed values demonstrates that
the beta-binomial mixture model reliably supports a two-component
representation of the empirical distribution with high accuracy

component probabilities by maximizing the Fl-score. To
account for potential differences between pension and acci-
dent insurance cases, we estimated separate models for each
case type as well as for the combined dataset. Table 3 sum-
marizes the parameter estimates of the mixture models and
supports the assumption of two distinct subgroups. Across
all subgroups, plausible cases (P) show a lower probability
(approximately 17+11% (Mean, SD) that a non-psycho-
metric CVA criterion is rated conspicuous, whereas implau-
sible cases (IP) consistently show a much higher probability
(approximately 79+4% (Mean, SD).

Table 4 summarizes the Goodness-of-Fit statistics, indi-
cating that the empirical distribution of non-psychometric
CVA criteria is accurately reproduced by the two-com-
ponent beta-binomial mixture model. Figure 2 illustrates
this by showing the fitted frequencies of the plausible and
implausible components and their contribution to the over-
all distribution. Separate models for accident and pension

Table 4 Goodness-of-fit results from two-component beta-binomial mixture models capturing plausible and implausible subgroups in real-world

MEWASs (non-psychometric CVA criteria)

Data -logL Deviance Pearson y? SSE AIC BIC

All data (n=721) -1369.30 0.20 0.20 16.89 2748.61 2771.51
Pension -1086.05 0.51 0.50 36.12 2182.10 2203.85
Insurance (n=572)

Accident -267.94 0.22 0.22 4.18 545.87 560.89

Insurance (n=149)

Note. —logL negative log-likelihood, Deviance and Pearson’s y? = discrepancy measures between observed and model-predicted frequencies;
SSE sum of squared errors, AIC/BIC=penalized likelihood criteria for comparing model fit and complexity. The table reports Goodness-of-Fit
statistics for the two-component beta-binomial mixture models applied to the imputed distributions of non-psychometric CVA criteria in the
full dataset and in pension and accident insurance cases. The very low Deviance, Pearson’s ¥, and SSE indicate excellent agreement between

the fitted mixture model and the empirical data
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insurance cases are presented in supplementary material
(Figure S1 and S2, supplementary material B) and exhibit
comparable patterns.

A subsequent threshold analysis was performed to
determine the optimal threshold for classifying cases as
implausible using the F1-score, with detailed results pro-
vided in Table S1 in the supplementary material. Although
the F1-score favored a threshold of >3 conspicuous crite-
ria, a specificity-focused approach indicated >4 conspicu-
ous criteria as the preferred threshold to minimize false
positives. Thus, cases with >4 non-psychometric CVA
criteria can be classified as implausible, irrespective of
case type.

Descriptive Data

Using the optimal >4 threshold, 340.57 (47.24%) cases were
rated as plausible and 380.43 (52.76%) cases were rated as
implausible after imputation of missing psychometric test
data and CVA criteria. The decimal values are a product of
imputation and its subsequent uncertainty.

SIMS scores ranged from 0 to 64, with higher scores indi-
cating higher levels of feigning of a mental disorder, while
ASTM scores ranged from 38 to 90, with lower scores indi-
cating higher probabilities of invalid cognitive test results.
The number of non-conspicuous CVA criteria ranged from 0
to 6. Table 5 shows the results regarding descriptive analysis
of mean SIMS, ASTM, and mean number of conspicuous
CVA criteria.

Table S2 shows the absolute and relative frequencies of
CVA criteria across case type and case plausibility. Since
this analysis is of marginal importance to the research ques-
tion, the table and text can be found in supplementary mate-
rial B and C.

SIMS

The initial linear model (Table 6), conducted without the
removal of outliers, revealed a significant effect of case
type, case plausibility, and age on SIMS scores. Cohen’s d
was calculated using group means and a pooled standard
deviation. Case type showed a medium effect (d = 0.48),

Table 5 Descriptive characteristics of SIMS, ASTM, and the number of conspicuous CVA criteria by case type, case plausibility, and gender

Condition (%) SIMS ASTM Conspicuous CVA
(max. 6)

Mean SD Mean SD Mean SD
Case Type
Pension (79.33%) 21.59 9.66 78.72 10.13 3.24 2.04
Accident (20.67%) 16.98 9.10 81.69 9.52 2.73 2.39
Case Plausibility
Plausible (46.88%) 17.26 8.38 82.40 7.78 1.17 1.15
Implausible (53.13%) 23.66 9.84 76.58 11.05 4.89 0.89
Gender
Female (50.69%) 20.47 9.13 79.61 9.90 3.18 2.11
Male (49.31%) 20.81 10.31 79.05 10.26 3.09 2.14
Case Type*Plausibility
Pension*Plausible (45.81%) 18.32 8.54 81.72 8.03 1.33 1.19
Pension*Implausible (54.19%) 24.40 9.68 76.13 11.00 4.89 0.81
Accident*Plausible (51.00%) 13.53 6.59 84.78 6.33 0.60 0.76
Accident*Implausible (49.00%) 20.59 9.95 78.44 11.11 4.94 1.14
Case Type*Gender
Pension*Female (54.20%) 21.44 9.05 78.64 10.16 3.29 2.06
Pension*Male (45.80%) 21.76 10.34 78.81 10.12 3.19 2.02
Accident*Female (37.16%) 15.08 7.56 84.96 591 2.55 2.28
Accident*Male (62.84%) 18.12 9.77 79.73 10.69 2.84 2.45
Case Plausibility*Gender
Female*Plausible (49.72%) 17.38 8.51 82.51 7.80 1.21 1.18
Male*Plausible (50.28%) 17.13 8.25 82.30 7.77 1.13 1.12
Female*Implausible (51.55%) 23.18 8.79 77.06 10.79 4.89 0.87
Male*Implausible (48.45%) 24.17 10.84 76.08 11.32 4.90 0.91
Total 20.64 9.72 79.33 10.08 3.14 2.12

Note. SIMS Structured Inventory of Malingered Symptomatology, ASTM Amsterdam Short-Term Memory Test, CVA Criteria-Based Validity
Assessment. All descriptive values refer to the fully imputed dataset; fractional case counts reflect the probabilistic nature of multiple imputa-
tion. Percentages in parentheses indicate subgroup proportions. The table summarizes descriptive statistics for SIMS and ASTM scores and for
the number of conspicuous non-psychometric CVA criteria across subgroups defined by case type, case plausibility, and gender
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Table 6 Effects of case type, case plausibility, age, and gender in linear
regression models predicting SIMS scores (with and without outliers)

Predictor Estimate Robust SE Robust p-Value
SIMS (with outliers)

Intercept 12.16 1.94 0.000 ***
Case Type -4.01 0.77 0.000 ***
Case Plausibility 6.34 0.67 0.000 ***
Age 0.10 0.04 0.010 *
Gender 0.78 0.68 0.302
SIMS (without outliers)

Intercept 11.99 1.86 0.000 ***
Case Type -3.98 0.69 0.000 ***
Case Plausibility 5.76 0.61 0.000 ***
Age 0.11 0.03 0.004 **
Gender 0.16 0.63 0.780

Note. SE Standard Error. This table summarizes regression estimates
examining how case type, case plausibility, age, and gender relate to
SIMS scores. The Intercept denotes the model-predicted SIMS score
for the reference categories when all predictors are held at baseline.
The lower section reports estimates from models in which all outlier
cases (identified across imputations) were removed

*p <.05, ¥*p < .01, ***p <.001

indicating that mean SIMS scores were higher in pension
insurance cases (M=21.59; $D=9.66) than in accident
insurance cases (M=16.98; SD=9.10). Case plausibility
demonstrated a large effect (d = 0.70), with implausible
cases exhibiting higher mean SIMS scores (M=23.66;
SD=9.84) than plausible cases (M=17.26; SD=28.38). Age
showed only a small effect on SIMS scores with meaning-
ful differences only emerging with large age differences. No

Fig.3 SIMS Score Distributions
by Case Type and Case Plau-
sibility Note. SIMS = Struc-
tured Inventory of Malingered
Symptomatology. Panels: The
left panel displays pooled mean
SIMS scores by case type and
case plausibility in the imputed &
data after removal of outliers
(studentized residuals > £3)
according to Rubin’s rules; black
bars indicate 95% confidence
intervals. The right panel shows
individual SIMS scores from the
randomly selected dataset 12 for
better visibility, together with

the mean (black dot) and its 95%
confidence interval (black bars).
These visualizations illustrate the
score distributions underlying the
regression analyses

0 5 10

Mean SIMS Score
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significant differences in SIMS scores were found based on
gender.

The sensitivity analysis, conducted after removing out-
liers, revealed slight changes in the model. The effects of
case type (d = 0.55) (Fig. 3) and case plausibility (d = 0.70)
became slightly larger. Additionally, age remained a mini-
mal predictor, with each unit increase in age associated with
a 0.104-unit increase in SIMS scores, independent of case
type and case plausibility. The sensitivity analysis suggests
that the inclusion of outliers in the initial model led to a
small underestimation of the observed effects.

ASTM

The linear model (Table 7) revealed a significant effect of
case type, case plausibility, and age. Pension insurance
cases showed significantly lower ASTM scores (M=78.72;
SD=10.13, d=-0.32) than accident insurance cases
(M=281.69; SD=9.52). Plausible cases scored significantly
higher in the ASTM (M=82.40; SD=17.78, d = 0.61) than
implausible cases (M=76.58; SD=11.05). A significant
effect of age on ASTM scores was found as well. No signifi-
cant effect of gender on ASTM scores was found.

After removing outliers, the results changed only slightly.
The effect of case type turned slightly larger (d=—0.37)
(Fig. 4), while the effect of case plausibility did not change
significantly (d = 0.61). In conclusion, the removal of out-
liers revealed that the model including outliers underesti-
mated the effects of case type slightly.

° 'oo °”o‘3 oy
o "' <“il° *
8 % % o .
Case Plausibility
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Table 7 Effects of case type, case plausibility, age, and gender in linear
regression models predicting ASTM scores (with and without outliers)

Table 8 Effects of case type, age and gender in the logistic regression
model examining CVA-derived case plausibility

Predictor Estimate Robust SE Robust p-value Predictor Estimate SE OR  95%CI for OR  P-value
ASTM (with outliers) Constant 0.39 0.79 147 [0.31;7.08] 0.626
Intercept 7485.00 289.62 0.000 *** Case Type —0.20 0.28 0.82 [0.47;1.43] 0.476
Case Type 393.90 124.93 0.003 ** Age -0.00 001 100 [0.97;1.02] 0.770
Case Plausibility -859.03 103.07 0.000 *** Gender —0.02 0.20 0.98 [0.65; 1.46] 0.913
Age -12.32 5.23 0.038 * Note. SE Standard Error, OR odds ratio, CI Confidence Interval.
Gender -125.14 104.03 0272 Case plausibility was defined using the CVA threshold of >4 conspic-
ASTM (without outliers) uou;ﬁ nQn-g)sychometric 1(‘:lritt}fria. Thet table shows logijtic regressiqn

coefficients assessing whether case type, age, or gender are associ-
ICne:::(:;i ;e 1224129 ??ggz ggg? ::* ated with this CVA-k.Jgased implausibiﬁlg/ claiiﬁ(fat%on. The Intercept

represents the baseline log-odds of implausibility for the reference
Case Plausibility -815.98 100.00 0.000 *=* categories. No predictor reached statistical significance, consistent
Age -11.83 5.14 0.038 * with CVA plausibility being independent of demographic variables
Gender -117.93 101.23 0.280 and case type

Note. SE Standard Error. This table summarizes regression estimates
examining how case type, case plausibility, age, and gender relate to
ASTM performance. Due to non-normal residuals, a Box—Cox trans-
formation (A=2) was applied to the ASTM scores; all coefficients
refer to this transformed scale. The Intercept represents the expected
transformed ASTM score for the reference groups with predictors set
to baseline. The lower section shows model estimates after exclusion
of all identified outliers across imputations

*p < .05, *¥*p < 01, ¥¥*p < 001
Case Plausibility

Table 8 shows the results of the logistic regression model
using case plausibility as the dependent variable to explore
differences regarding case type while controlling for pos-
sible effects of age and gender. The D3 statistic was used to
compare the imputed model with an intercept-only model
(D3(3, 765.91) = 0.20, p = .896, riv=1.157), revealing

Fig.4 ASTM Score Distributions
by Case Type and Case Plausibil-
ity Note. ASTM = Amsterdam
Short-Term Memory Test. Panels:
The left panel shows the pooled
mean ASTM scores across case
type and case plausibility in

the imputed data after removal ,§&
X . . RS

of outliers (studentized residu- &

als > +3) according to Rubin’s _g,&

rules; black bars indicate 95% st’\

confidence intervals. The right
panel presents the corresponding
individual ASTM scores from the
randomly selected dataset 12 for
better visibility, with the mean
(black dot) and its 95% confi-
dence interval overlaid. Together,

the panels illustrate the distribu- &

tional structure underlying the %6")

regression analyses ,OQ\Q -
QQ'QG}

0 25 50

Mean ASMT Score
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*p <.05, ¥*p < .01, ¥**p <.001

that the model does not perform significantly better than
an intercept-only model. This shows that these predictors
are not well suited to predict case plausibility. The Hosmer-
Lemeshow test showed a good fit (F(8, 1206.37)=0.47, p =
.881). The mean Nagelkerke’s R? across all analyses stood
at 0.01, reflecting a low proportion of explained variance,
demonstrating weak predictive power of the covariates in
the model.

None of the predictors reached statistical significance,
indicating that neither case type, age, nor gender was asso-
ciated with case plausibility. The odds that a case is rated
as implausible, therefore, do not differ between pension
and accident insurance cases or between male and female
claimants.

Case Plausibility

®  Plausible
Implausible

75 40 50 60 70 80 90
Individual ASTM Scores
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Integrating Psychometric Test Results into CVA

The first validation study of CVA was limited by the neces-
sity of excluding criterion C6 and using it as an external
validation benchmark. Because CVA is an imperfect refer-
ence proxy rather than a diagnostic gold standard, an ROC
analysis reported in supplementary material C was treated
as exploratory and CVA-specific. Its purpose was to exam-
ine how criterion C6 could be incorporated into CVA under
a conservative specificity-focused approach, not to establish
generally applicable SIMS or ASTM thresholds. Because
CVA data were limited and SIMS items may overlap with
genuine psychopathology, the possibility of misclassifi-
cation rather than upward-adjusted thresholds should be
considered. These thresholds are not generally verified for
every MEWA context and should be handled accordingly
until CVA proves its diagnostic accuracy.

Using these exploratory CVA-specific thresholds, crite-
rion C6 was calculated from conspicuous SIMS or ASTM
results in this dataset. Applying the same two-component
beta-binomial mixture model described in the methods sec-
tion yielded similar results in terms of parameter estimations
and Goodness-of-Fit. The specificity-focused approach
again indicated an optimal CVA threshold of >4 conspicu-
ous criteria. Tables regarding parameters, Goodness-of-Fit
and thresholds are provided in the supplementary material
(Table S6, S7, and S8, supplementary material B). Figure 5
depicts this fit for the whole dataset. A separate model for
pension or accident insurance cases showed similar results
and can be found in the supplementary material (Figures S3
and S4, supplementary material B) as well.

As a final step, comparing the two-component beta-bino-
mial model and a one-component model revealed a signifi-
cantly better fit of the two-component model (44/C=56.22;

pIP=0.74, SD = 0.04
pP=0.17, SD = 0.11
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Fig. 5 Two-Component Beta-Binomial Mixture Fit Using all Seven
CVA Criteria (Full MEWA Dataset) Note. nCVA = number of conspic-
uous CVA criteria; P = plausible component; IP = implausible compo-
nent. Blue = plausible component; red = implausible component; green
= summed mixture fit. The left panel presents the fitted frequencies for
the plausible and implausible mixture components and their combined

= |P (56.35%)
- P (43.65%)

ABIC=42.48). Comparing a two-component model using
three parameters with a model using five parameters
revealed a better fit of the five-parameter model regarding
the AIC (441C=3.16, ABIC = -6.00) and Goodness-of-Fit
statistics (Table S9, supplementary material B), making a
two-component beta-binomial model with five parameters
the optimal modeling choice for this kind of data.

This threshold is practical if all seven criteria are accu-
rately evaluated during the MEWA process, but criterion C7
(laboratory results) is often left unevaluated (288 missing
values). Naturally, this happens when a claimant reports
that they do not take any medication, making a blood serum
test obsolete and explaining a high proportion of missing
C7 evaluations. To avoid relying on extrapolation of thresh-
olds regarding case plausibility in MEWAs with missing
criterion C7, an additional two-component beta-binomial
mixture model was fitted using six CVA criteria, this time
excluding criterion C7, i.c., laboratory assessment of the
medication taken (Fig.6). Parameter estimations and Good-
ness-of-Fit statistics did not significantly deviate from the
previous models, still identifying a threshold of >4 conspic-
uous CVA criteria as the optimal threshold across pension
and accident insurance cases. Tables and figures are pro-
vided in the supplementary material (Table S10, S11, and
S12, supplementary material B).

Procedural and Pre-Procedural Accident Insurance
Cases

We further explored whether there were differences
between procedural (MEWAs for court proceedings) and
pre-procedural (administrative) accident insurance MEWAs
because GPI cases solely contained court-ordered proce-
dural MEWAs. This is due to the fact that pre-procedural

100
Component
P
50 I I |
0
0 2 4 6

nCVA

curve. The right panel shows the corresponding expected frequencies
produced by the mixture model as stacked bars. The figure illustrates
that even when all seven CVA criteria are included, the two-component
mixture model aligns very closely with the data and maintains a stable
separation between the latent components
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Fig.6 Two-Component Beta-Binomial Mixture Fit Using the Six Non-
Laboratory CVA Criteria (Full MEWA Dataset) Note. nCVA = number
of conspicuous CVA criteria; P = plausible component; IP = implau-
sible component. Panels: The left panel shows the fitted frequencies
for the plausible (blue) and implausible (red) components of the two-

MEWAs for GPI have a special short format without exten-
sive evaluation and typically without VTs and CVA. These
assessments will hopefully be added in the future by the
pension insurance administration and will then be acces-
sible for analysis. Nonetheless, even though identical in
format and content, the group of accident insurance cases
is heterogeneous according to their placement in different
stages in judicial instances, whereas GPI cases were more
homogeneous in that respect. Although they seemed very
similar, pre-procedural and procedural accident insurance
cases had to be checked for differences. This analysis of
only procedural accident and pension insurance cases can
be found in supplementary material D.

An additional exploration of only procedural and pre-pro-
cedural MEWAs regarding the German statutory accident
insurance (GAI) can be found in supplementary material E.

Discussion

This work addresses a central gap in the forensic assessment
literature: despite the widespread use of CVA in German
MEWAs, empirical evidence for its structure and thresholds
has been limited. Our analyses of more than 700 real-world
assessments show a consistent two-component pattern, and
a threshold of >4 conspicuous criteria emerged as a con-
servative CVA-derived indicator of implausible response
behavior across pension and accident insurance cases.
SIMS and ASTM scores differed across legal contexts,
with higher SIMS and lower ASTM scores in pension
assessments. These differences should not be interpreted
as direct evidence of greater invalidity. They may reflect
response bias, but also could be an expression of symp-
tom burden, diagnostic composition, incentive structure,
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component beta-binomial mixture model using all non-laboratory
CVA criteria, together with the combined fit (green). The percentages
in the legend indicate the estimated proportions of cases assigned to
each component. The right panel displays the corresponding model-
based expected frequencies as stacked bars

or a combination of these factors. Because no differences
were found in CVA-derived plausibility ratings between
pension and accident insurance cases, the findings can be
interpreted in two ways: CVA may capture a stable multi-
modal case-level pattern across legal contexts, or it may be
insufficiently sensitive to some context-specific differences
in invalid responding. Conservative clinical coding of quali-
tative inconsistencies, incorporation bias—since the medical
expert evaluates each CVA criterion with knowledge of each
other criterion—and common judgment errors such as halo
effects could contribute to apparent stability and must be
considered when interpreting the results. In this case, a com-
parison of CVA complemented by accident-specific validity
indicators, such as a pre-post-assessment of functional capa-
bility with regard to the accident, could highlight limitations
of CVA and should be investigated in future work.

Our first aim was to revisit the plausibility threshold based
on the six non-psychometric CVA criteria and assess whether
it can be applied beyond the field of pension cases. The two-
component beta-binomial mixture model—capturing plausible
and implausible subgroups—showed an excellent fit to the
data and supported the expected latent structure. This pattern
appeared broadly similar across pension and accident insur-
ance cases, with no meaningful differences in model perfor-
mance or threshold characteristics. Using a specificity-focused
approach to reduce false-positive classifications (Bianchini et
al. 2005; Young et al. 2025a, b), a threshold of >4 conspicuous
non-psychometric CVA criteria emerged as the conservative
choice. Thus, across differing legal questions, CVA provides a
preliminary empirical basis for plausibility classification when
using non-psychometric criteria alone.

In practical application, while not measuring person-
related but case-related features, these thresholds can be
interpreted as a graded CVA-derived plausibility signal:
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cases with <2 conspicuous CVA criteria may be plausible.
However, negative validity findings cannot be interpreted
as ‘good effort’ but simply as lack of evidence for malin-
gering (Chafetz, 2022). Cases with three conspicuous cri-
teria require individual examination because distortion is
possible but not certain, and >4 conspicuous criteria indi-
cate CVA-derived implausibility of the case. CVA does not
equate implausibility with feigning, and it does not exclude
genuine illness. Some individuals exhibit feigning while
simultaneously coping with substantial or causally relevant
disorders. This highlights the importance of formulating
expert reports in a non-pejorative, respectful tone, even
when CVA shows conspicuousness. CVA supports, but
never replaces, the nuanced clinical judgment required in
MEWAs.

Further analysis of multivariate differences in psycho-
metric test scores revealed higher mean SIMS and lower
mean ASTM scores in pension insurance cases compared
to accident insurance cases, independent of case plausi-
bility, age, or gender. We consider this relevant because
it indicates that the nature of the legal case already influ-
ences psychometric outcomes as a measure of observable
response behavior. One possible explanation is that pension
insurance claimants may have a stronger incentive to report
the full breadth of physical and mental struggles, consistent
with evidence that disability claimants often report multiple
problems (Brongers et al., 2022), which is the optimal strat-
egy, considering that more illnesses/disorders collectively
lead to a lower capacity to work. Accident insurance cases,
by contrast, tend to focus on specific disorders caused by
an accident. Reporting a wide range of symptoms could
undermine the causal attribution of the accident to its con-
sequences. This interpretation is consistent with research on
response distortion, suggesting that feigning is implemented
via qualitatively different strategies that are shaped by situ-
ational incentives and constraints (Rohner et al., 2025).
Diagnostic composition and symptom severity were not
available in the present dataset and remain an alternative
explanation of these patterns.

While claimants in pension insurance cases can show
symptom underreporting, particularly for disorders which
are not socially acceptable or disease-specific (Rogers &
Bender, 2018), symptom underreporting is, in theory, more
prevalent in accident insurance cases, in which pre-accident
disorders act like an obstacle regarding causal attribution. No
study to date has made a direct comparison between accident
and pension insurance cases with regard to the prevalence
of symptom underreporting. Moreover, SIMS items may be
endorsed because they are perceived as reflecting impaired
concentration, memory problems, depressive symptoms, or
other genuine complaints, which could contribute to higher
scores when claimants report symptoms broadly.

Regarding the ASTM, a test primarily assessing non-
credible performance levels, performing well is not the stra-
tegically optimal choice for claimants. High effort can be
perceived as a risk and, therefore, be avoided. Along with
a fear of negative consequences from optimal performance
(Shefer et al., 2016), ASTM scores can fall below common
thresholds and practitioners could assume feigning, even
when no intentional symptom overreporting is present.
Consequently, the goal of reporting many disorders, with-
out conscious severe symptom overreporting, is a typical
incentive in pension insurance claims and could lead to false
positives regarding SVT/PVT results.

Consistent with validity-test theory, CVA-derived implau-
sible cases showed higher mean SIMS scores and lower
mean ASTM scores than CVA-derived plausible cases. This
provides further evidence of convergence between CVA and
psychometric validity indicators. However, because CVA is
not an established diagnostic gold standard and the dataset
partly overlaps with the previous validation study (Klett et
al., 2026), these findings should be interpreted as support
for CVA structure, not as definitive diagnostic accuracy
evidence. Additionally, the odds of a case being rated as
implausible in terms of CVA did not differ between pen-
sion and accident insurance cases, which may reflect either
cross-context stability or reduced sensitivity to context-spe-
cific base-rate differences.

Using the exploratory CVA-specific thresholds, criterion
C6 could be incorporated into the present CVA model. Trans-
ferring the two-component beta-binomial mixture model
approach to CVA using all seven criteria yielded similar
results, and a threshold of >4 conspicuous criteria remained
the conservative CVA-derived plausibility threshold.

If the threshold of >4 conspicuous criteria appears
unchanged after adding SVT/PVT results, the question arises
whether psychometric testing is still needed. Our findings
support its continued relevance. SVTs and PVTs provide
an additional modality that cannot be derived from clini-
cal impressions or file-based inconsistencies alone. They
may identify response patterns not captured by qualitative
CVA criteria, while the qualitative criteria may contextual-
ize isolated psychometric findings. Thus, psychometric test-
ing should be integrated into CVA as one source of validity
evidence and interpreted alongside clinical, behavioral, file-
based, and laboratory information.

Limitations

This study used data from real court cases; therefore, the
actual extent and motivation of invalid response behav-
ior cannot be known. CVA was used as an imperfect ref-
erence proxy rather than as a diagnostic gold standard.
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Consequently, ROC-derived SIMS and ASTM thresholds
must be interpreted as CVA-specific exploratory estimates.
They do not establish new generally applicable SIMS or
ASTM thresholds. Misclassification within CVA compo-
nents, conservative clinical coding of qualitative inconsis-
tencies, and incorporation bias may have influenced the
observed thresholds and group differences.

Diagnostic composition and symptom severity were not
systematically modeled. Therefore, differences in SIMS and
ASTM scores may reflect symptom burden or diagnostic
composition rather than invalid responding or legal context
alone. This is a central limitation of the present analyses and
should be addressed in future work.

This study provided further evidence of CVA stability
across two legal questions. Assumptions about applicabil-
ity to other legal questions, such as residence permit pro-
ceedings or assessment of job suitability, cannot be made
at this point. Further research about CVA in other contexts
and legal fields is necessary to identify potential obstacles
or limits of this system.

This dataset consisted of real-world data and therefore
contained substantial missing data. Although multiple impu-
tation, the current state-of-the-art method, was used to han-
dle missing data, the high proportion of cases with at least
one missing value remains a limitation. In particular, ‘not
evaluated’ CVA criteria may not be equivalent to randomly
missing information, because non-evaluation can reflect
case-specific procedural or clinical circumstances. Addi-
tionally, because the study dealt with real forensic cases, the
study design was retrospective in nature and did not adhere
to the conventions of a randomized controlled trial.

Conclusion

This study provides further empirical support for the
structure of CVA in real-world MEWAs. The core pattern
remained broadly consistent across pension and accident
insurance cases and when criterion C6 or C7 was varied,
with >4 conspicuous criteria emerging as a conservative
indicator of invalid response behavior.

At the same time, observed differences in SIMS and
ASTM scores between case types highlight the need for
cautious, context-sensitive interpretation of psychomet-
ric validity tests. The ROC-based SIMS/ASTM analyses
are exploratory and CVA-specific only; they do not estab-
lish independent new thresholds. SVTs and PVTs offer an
independent modality within the CVA framework and add
information that cannot be obtained from behavioral obser-
vations or file-based inconsistencies alone. Practitioners
should therefore assess as many CVA criteria as possible
and integrate psychometric results with clinical, behavioral,

@ Springer

file-based, and laboratory information in order to minimize
false-positive classifications. Age and gender showed little
influence on CVA, SIMS, or ASTM results, suggesting lim-
ited relevance for validity assessment.

In sum, these findings indicate that CVA may serve
as a structured multimodal reference framework within
MEWAs, provided that psychometric data, clinical judg-
ment, and the limitations of CVA as an inherently imperfect
reference proxy are explicitly considered.
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