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Abstract

Our study compared the impact of administering Symptom Validity Tests (SVTs) and Performance 

Validity Tests (PVTs) in in-person versus remote formats and assessed different approaches to 

combining validity test results. Using the MMPI-2-RF, IOP-29, IOP-M, and FIT, we assessed 164 

adults, with half instructed to feign mild traumatic brain injury (mTBI) and half to respond honestly. 

Within each subgroup, half completed the tests in person, and the other half completed them online 

via videoconferencing. Results from 2 by 2 ANOVAs showed no significant effects of 

administration format on SVT and PVT scores. When comparing feigners to controls, the MMPI-2-

RF RBS exhibited the largest effect size (d = 3.05) among all examined measures. Accordingly, we 

conducted a series of 2-step hierarchical logistic regression models by entering the MMPI-2-RF RBS 

first, followed by each other SVT and PVT individually. We found that the IOP-29 and IOP-M were 

the only measures that yielded incremental validity beyond the effects of the MMPI-2-RF RBS in 

predicting group membership. Taken together, these findings suggest that administering these SVTs 

and PVTs in-person or remotely yields similar results, and the combination of MMPI and IOP 

indexes might be particularly effective in identifying feigned mTBI. 

Keywords: MMPI-2-RF; IOP-29; Fifteen Item Test; mTBI; Teleassessment; malingering.
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The assessment of mild traumatic brain injury (mTBI) is a complex process that necessitates 

a thorough evaluation of the patient's symptoms and medical history (Bigler, 2014, 2015). In these 

assessments, it is crucial for assessors to consider the possibility that the examinee may exaggerate 

the severity of their problems or intentionally perform worse than their actual capability on 

neuropsychological tests or cognitive tasks (Sherman et al., 2020). Various methods can be employed 

for this purpose, including interviews, reviews of medical records, behavioral observations of the 

patient, and psychological testing. Regarding the latter, two types of tests are particularly valuable: 

Symptom Validity Tests (SVTs), which assess the credibility of self-reported psychological problems, 

and Performance Validity Tests (PVTs), which evaluate the credibility of observed performance on 

cognitive tasks (Larrabee, 2012).

In the assessment of mTBI, employing multiple SVTs and multiple PVTs is crucial for a 

comprehensive assessment of the credibility of neuropsychological profiles (Sherman et al., 2020). 

Indeed, as emphasized by Boone (2009), the presence of negative response bias in 

neuropsychological assessments varies over time, so assessors should monitor symptom and 

performance validity throughout their assessments. Furthermore, but relatedly, not everyone who 

exaggerates their psychological problems underperforms on cognitive tasks and vice versa (Shura et 

al., 2021). Indeed, although there is some overlap between symptom and performance validity, SVTs 

and PVTs often yield conflicting results (Giromini et al., 2020; Sabelli et al., 2021). From another 

perspective, this also means that the presence of credible results on one or more SVTs or PVTs 

should not be considered as evidence to counter or nullify the fact that one or more SVT and/or 

PVT results are in the noncredible range (Jennette et al., 2021). For all these reasons, the use of 

multiple SVTs and PVTs is likely to be beneficial to obtain a more comprehensive picture of the 

credibility of the mTBI-related problems presented. 
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Consistent with these considerations, the American Academy of Clinical Neuropsychology 

(AACN) recently released a consensus statement emphasizing that when evaluating the credibility of 

a given clinical or forensic presentation, multiple SVTs and multiple PVTs should be included in the 

assessment battery (Sherman et al., 2020; Sweet et al., 2021). In line with revised criteria for 

malingering by Sherman et al. (2020), this recent AACN consensus statement also underscored that 

the SVTs and PVTs selected for a given evaluation provide non-redundant information, i.e., that 

each validity test included in the assessment battery provide a unique contribution to the assessment 

of the credibility of presented psychological problems (Sherman et al., 2020; Sweet et al., 2021).1 

While this recommendation is important for maximizing incremental validity at the battery-wise level 

(Hunsley & Meyer, 2003), from a practical and applied perspective, a consequence of selecting non-

redundant measures is that the SVTs and PVTs administered may provide discordant results. And 

unfortunately, to date there is very little agreement on how assessors should interpret the results of 

SVTs and PVTs that disagree with each other. 

Combining the Results of Multiple SVTs and PVTs

Different authors have discordant opinions about how the results of multiple SVTs and 

PVTs should be considered to make a final determination on the overall credibility of a given 

presentation. Some believe that the professional should count the number of validity test failures 

(i.e., the number of SVTs and/or PVTs with results in the noncredible range), and if more than a 

given number of failures are observed, then the presentation should be considered noncredible. For 

example, Sherman, Slick, and Iverson (2020) recommend as a general indication that a presentation 

is likely invalid if two or more failures are observed; Larrabee, Rohling, and Meyers (2019) contend 

that a presentation is likely invalid if three or more failures are observed. In contrast to this position, 

1 More specifically, Sherman et al. (2020) proposed that validity tests that “tap the same item pool or consist of derived 
scores from the same items would not be considered independent” (p. 748).
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other authors recommend adopting a more dimensional approach when assessing the overall 

credibility of presented problems. For example, Erdodi (2019) introduced the “EI model,” an 

algorithm designed to capture both the frequency and the severity of validity check failure(s) by 

aggregating a number (typically 5 to 9) of individual PVTs into a single number summary of 

performance validity (see Cutler et al., 2022; Erdodi, 2021, 2022). In some agreement with this 

approach, Giromini, Young, and Sellbom (2022) recently opined that the number of failures is 

probably not that important when assessing symptom and/or performance validity, as it is likely to 

be the psychometric quality of the SVTs and PVTs administered that matters most. A few years 

earlier, Chafetz (2020) had also suggested that the number of failures is probably not that important, 

but he put forth a substantially different reason, namely that when people lie, they do not necessarily 

lie about everything they say, so one validity check failure might be enough to invalidate a given 

clinical presentation (Chafetz, 2020). 

To complicate matters further, note that different contexts may require different guidelines 

and different procedures for integrating the results of multiple symptom and performance tests. For 

example, SVTs are typically used and considered more important when assessing the credibility of 

presented symptoms of various psychiatric disorders such as depression, post-traumatic stress 

disorder (PTSD), or schizophrenia (Fox & Vincent, 2020; Giromini, Viglione, et al., 2020). 

Conversely, PVTs are typically used and considered more important when assessing the credibility of 

presented cognitive or neuropsychological problems, such as in the case of mild traumatic brain 

injury (mTBI) or attention-deficit hyperactivity disorder (ADHD) (De Boer et al., 2022; White et al., 

2012, 2022). As such, the results of SVTs may be more relevant when assessing the credibility of 

presented psychiatric symptoms, whereas PVTs may be more informative when assessing the 

credibility of brain damage and/or neuropsychological problems. Nonetheless, there is evidence that 

both types of validity checks could be useful in either of these two broad assessment contexts 
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(Banovic et al., 2022; Gegner et al., 2020; Green et al., 2012; Giromini, Viglione, et al., 2020; 

Pivovarova et al., 2009; Sabelli et al., 2021), and yet there is still little guidance on how to optimally 

integrate the results of multiple SVTs and PVTs administered in either context. 

Assessing Symptom and Performance Validity in Teleassessment

While telemedicine was introduced by Dwyer (1973) in the 1970s, telepsychology and 

teleneuropsychology have been effectively used since the 1980s, well before the COVID-19 

pandemic outbreak (e.g., Batastini et al., 2020; Cullum & Grosch, 2013; Cullum et al., 2014). 

Nevertheless, the use of telepsychology by practitioners increased during the COVID-19 pandemic 

(e.g., Bernhard et al., 2021; Daffern et al., 2021; Hammers et al., 2020). Indeed, following the spread 

of COVID-19, a number of guidelines were published to help psychologists navigate the uncertain 

terrain of physical distancing (e.g., American Psychological Association, 2020; Bilder et al., 2020; 

Chenneville & Schwartz-Mette, 2020; Farmer et al., 2020; Pliskin et al., 2020; Wright & Raiford, 

2021; Wright et al., 2020), and, accordingly, test manufacturers offered guidelines on how to 

administer their tests remotely and implement them on online platforms (e.g., Pearson and PAR). 

While some authors expressed a general caution about the use of remote psychological assessment 

in forensic settings where the stakes are high (Corey & Ben-Porath, 2020; Goldenson & Josefowitz, 

2021), others suggested that it is unlikely that a Daubert challenge  would exclude evidence collected 

via remote assessment, as long as practitioners acknowledge potential technical and practical 

challenges associated with remote assessment (Heilbrun, 2022; Recupero, 2022).

Research in telepsychology has evolved over the past 30 years, and there is currently a fair 

amount of research on the psychometric equivalence of computer-based and paper-and-pencil 

administration formats for some widely used measures such as the Minnesota Multiphasic 

Personality Inventory – Restructured Form (MMPI-2-RF; Ben-Porath & Tellegen, 2008/2011) (e.g., 

Finger & Ones, 1999; Forbey & Ben-Porath, 2007; Menton et al., 2019; Pinsoneault, 1996; Roper et 
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al., 1995). However, this research has mainly been conducted using the in-person administration 

method, while very few studies have investigated whether administering the same test(s) on site (in-

person) versus remotely leads to significantly different results. Indeed, the question of whether 

assessing symptom and performance validity in person versus remotely yields significantly different 

results has been addressed only sparingly (e.g., Agarwal et al., 2023; Giromini, Pignolo, et al., 2021; 

Reeves et al., 2022). Thus, it is probably only a matter of time before the courts will engage in a legal 

debate over whether teleassessment constitutes a significant and problematic deviation from 

standard testing protocols (Carroll, 2020; Drogin, 2020; Heilbrun, 2022; Kois et al., 2020; Levy, 

2020; Recupero, 2022). And this issue is particularly relevant at this time because, although the 

practice of teleassessment has been fueled by the recent spread of the COVID-19 pandemic, it 

would be unrealistic to believe that it will cease once the pandemic has fully subsided (Drogin, 2020; 

Heilbrun, 2022). 

This Study

Our study aimed to make a dual contribution to the literature on the use of SVTs and PVTs, 

pursuing two objectives of equal significance. First, given the increasing prevalence of reliance on 

teleassessment in forensic psychology (Drogin, 2020; Heilbrun, 2022), this study aimed to investigate 

whether administering a series of SVTs and PVTs in person versus remotely would produce 

significantly different results. Additionally, due to the limited understanding of how to effectively 

combine and integrate results from multiple SVTs and PVTs when assessing mTBI-related 

presentations, our second goal was to investigate the battery-wise effectiveness of different 

approaches to combining the results of multiple SVTs and PVTs. More in detail, this study sought 

to contribute to the empirical literature by identifying the SVT/PVT with the best predictive power 

for assessing the credibility of presented symptoms of mTBI and evaluating the incremental validity 

of adding other selected SVTs/PVTs, one at a time, in a regression model. Lastly, we also explored 
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several algorithms that could be used to integrate the results of multiple SVTs and PVTs when 

assessing the overall credibility of the clinical presentation.

Method

Below we report how we determined our sample size, all data exclusions, all manipulations, 

and all measures in the study. Interested researchers may contact the first author to receive the data 

set used for the statistical analyses.

Participants

The research project was reviewed and approved by the Institutional review board (IRB) of 

the University of Turin, Italy. Eligibility criteria required that participants were able to read and sign 

an informed consent form written in Italian, were at least 18 years old, did not have a traumatic 

brain injury and had not received a diagnosis of it in the past, did not have a psychiatric disorder and 

had not received a diagnosis of it in the past, were not enrolled in and did not have a psychology 

degree. All these inclusion criteria were explicitly stated in the flyers and social media advertisements 

inviting potential participants to volunteer and then reviewed with our research assistants when data 

collection began. Additionally, participants were informed of the voluntary nature of the study, and 

each participant was required to sign an informed consent form before participation. Exclusion 

criteria were limited to instances of careless or random responding in the MMPI-2-RF, specifically 

defined as CNS ≥ 15 (raw), VRIN-r ≥ 80T, and/or TRIN-r ≥ 80T. 

Simulation studies have widely varying sample sizes, typically ranging from a minimum of 20 

to 30 cases to a few hundred cases per group. In addition, a power analysis revealed that a sample 

size of 128 participants was required to be able to detect a medium-size effect (f = 0.25) for the 

interaction between condition (control versus mTBI feigner) and administration format (in-person 

versus remote). Thus, because we anticipated that approximately 20% to 30% of recruited 

participants might provide invalid data, we aimed for a minimum number of 40 cases per subgroup 
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(i.e., at least 40 in-person controls, 40 remote controls, 40 mTBI in-person feigners, and 40 remote 

mTBI feigners), with the goal of obtaining an initial sample of at least 160 participants in total. 

Following these general guidelines and applying the inclusion and exclusion criteria, the research 

assistants (RAs) responsible for recruiting the participants assembled a final sample of 164 

individuals, divided into four subgroups: 41 controls and 42 experimental mTBI feigners with the in-

person administration, and 41 controls and 40 experimental mTBI feigners with the remote 

administration. Table 1 shows the demographic composition of the sample.

[Insert Table 1 here]

Procedure

Potential participants were recruited through advertising the study on social media, 

distributing flyers at various locations on the university campus, utilizing word of mouth, and 

employing snowball sampling. Half of the participants were instructed to meet with our RAs via 

video conference (e.g., using Zoom or Webex), while the other half were directed to meet the RA in 

a private room (e.g., in a library or in a room designated for running experiments on the university 

campus). For the participants who met via video conference, the RAs were asked to determine if 

there were any problems with the connection immediately after the call began – however, no such 

problems were observed in any case.

After participants gave their written informed consent and confirmed that they met all 

eligibility criteria, they were then randomly assigned to either the mTBI feigner group or the control 

group. Participants in the mTBI feigner group were asked to put themselves in the position of a 

person who had been hit by another car while driving and was suffering from mTBI as a result of 

this car accident. They were told that because the other driver was at fault in the accident, their 

insurance company would cover the cost of any physical damage and give them additional money if 

the psychological tests administered confirmed that they were actually suffering from mTBI. To help 
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them feign in a credible manner, they were given a list of neuropsychological symptoms that 

characterize the condition of mTBI and informed that their presentation would not be considered 

credible if they described their symptoms in an overly dramatic manner.2 In addition, to motivate 

them to feign mTBI credibly, they were also informed that the best feigner, i.e., the person who 

most credibly portrayed the symptoms of mTBI,3 would receive a shopping voucher worth 30 euros. 

As for the control group, participants in this condition were simply asked to answer all psychological 

tests truthfully and honestly. To encourage attentive and active participation, participants in the 

control group were informed that a randomly selected participant in this group would receive a 

shopping voucher worth 30 euros at the end of the study.

Of the 179 participants who had initially indicated their intent to participate to the study, 

four were excluded from the sample because they were not actually eligible to participate in this 

study, six showed careless or random responding in the MMPI-2-RF, three had technical problems 

while taking the one of the instruments (i.e., the Fifteen Item Test; FIT), and two failed the post-test 

manipulation check (see below), so their data were ultimately excluded from data analysis, resulting 

in a final valid sample size of 164. More specifically, 82 were assigned to the control condition and 

82 to the mTBI feigner condition. Of the 82 controls, 41 completed the tests online (remotely) and 

41 completed them on-site (in-person); of the 82 who feigned mTBI, 40 completed the tests online 

(remotely) and 42 completed them on-site (in-person).

All participants were then administered (a) the MMPI-2-RF, (b) the Inventory of Problems – 

29 (IOP-29; Viglione & Giromini, 2020) with its memory module (IOP-M; Giromini et al., 2020), 

and (c) the FIT (both its free recall and its recognition trials; Boone, 2002; Lezak, 1995; Rey, 1941), 

2 To avoid providing resources that could be utilized to engage in ethically questionable behavior, the specific 
instructions employed in this study for feigning mTBI are not publicly disclosed. However, they can be obtained upon 
reasonable request by contacting the corresponding author.
3 Operationalized as having the lowest average Z-sum of all SVT and PVT results, calculated after multiplying individual 
PVT results by -1
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in a randomized order. Before the administration of each test, each participant was reminded what 

to do during the test, i.e., whether to feign an mTBI or answer honestly. After completing all tests, 

participants in the experimental group (mTBI feigner group) were asked to give up the role of a 

person with an mTBI. At this point, all participants were given a demographic form and a post-test 

manipulation check that asked them whether they had answered honestly or feigned an mTBI while 

completing the tests. As mentioned earlier, two individuals did not answer this post-test 

manipulation check correctly, so they were excluded from the analyses. 

It should be noted that, except for the FIT, which was presented in a custom-built PDF 

format, all tests were administered and scored according to standard procedures, utilizing the official 

administration and scoring platforms. For the remote administration subgroups, this means that 

participants were constantly monitored using a synchronous (live) teleconferencing application so as 

to comply with existing guidelines for conducting psychological teleassessments (e.g., Drogin, 2020; 

Menton, Corey, & Ben-Porath, 2022).

Measures

Minnesota Multiphasic Personality Inventory-2 Restructured Form (MMPI-2-RF). 

The MMPI-2-RF (Ben-Porath & Tellegen, 2008/2011) is a widely used (Neal & Grisso, 2014) 

broadband personality inventory consisting of 338 true-false items designed to assess personality and 

psychopathology. Five of the nine validity scales are intended to assess negative response bias or 

overreporting. These five SVTs embedded in the MMPI-2-RF are labelled Infrequent Responses (F-

r), Infrequent Psychopathology Responses (Fp-r), Infrequent Somatic Responses (Fs), Symptom 

Validity Scale (FBS-r), and Response Bias Scale (RBS). The F-r and Fp-r measure overreporting of 

general psychopathology; the Fs measures overreporting of somatic symptoms; the RBS measures 

overreporting of memory complaints; and the FBS-r reflects overreporting of unusual 

combination(s) of noncredible cognitive and somatic symptoms. Two recent meta-analytic studies 

Page 11 of 45

http://mc.manuscriptcentral.com/asmnt

Assessment

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

DETECTING FEIGNED MTBI

12

have shown that the five embedded SVTs of the MMPI-2-RF are highly effective in discriminating 

credible from noncredible/feigned cognitive impairment, mental illness, and medical complaints in 

both simulation and criterion-group study designs (Ingram & Ternes, 2016; Sharf et al., 2017). As 

the MMPI-3 is not available in Italy yet, we opted for the Italian version of the MMPI-2-RF, 

distributed by Giunti Psychometrics. Its inclusion in our study stems from the widely acknowledged 

and empirically supported use of its embedded SVTs (Burchett & Bagby, 2022; Giromini et al., 

2022).

The Inventory of Problems – 29 (IOP-29). The IOP-29 (Viglione & Giromini, 2020), with 

only 29 items, is the shortest of the currently available, empirically researched, and psychometrically 

sound free-standing SVTs (Giromini, Young et al., 2022). The responses that the examinee gives to 

these 29 items are processed by an algorithm to generate the False Disorder probability Score (FDS), 

the chief feigning index of the IOP-29. The higher the FDS, the lower the credibility of the 

presentation. The IOP-29 was introduced only relatively recently, in 2017 (Viglione, Giromini, & 

Landis, 2017). Nevertheless, its validity and effectiveness have already been demonstrated in 

numerous countries, summarized in a quantitative literature review (Giromini, Young et al., 2022) 

and a bivariate diagnostic test accuracy meta-analysis (Puente-López et al., 2023a). Both these review 

articles concluded that the IOP-29 is a highly effective tool for discriminating between credible and 

noncredible symptom presentations, although additional research on its effectiveness in criterion-

group studies would be beneficial. In our research, we utilized the Italian adaptation of the IOP-29, 

which is accessible on the test website (https://www.iop-test.com/) and has been thoroughly 

examined in Italian contexts (e.g., Roma et al., 2023). The selection of the IOP-29 was guided by its 

apparent psychometric superiority over the potentially more commonly used Structured Inventory 

of Malingered Symptomatology (SIMS; Smith & Burger, 1997), as shown in multiple studies 

(Boskovic et al., 2020; Giromini et al., 2018; Puente-López et al., 2023b).
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The Inventory of Problems – M (IOP-M). The IOP-M (Giromini, Viglione, et al., 2020) 

is a 34-item PVT designed to be administered immediately after the IOP-29 to assesses the 

credibility of a memory-related performance, so that the higher the number of correct responses, the 

higher the credibility of the performance. To date, relatively few studies have examined the IOP-M, 

and most of them used a simulation design and did not include cognitively impaired or mentally ill 

controls. However, five simulation studies as well as a criterion-group study found some promising 

results on the validity and effectiveness of the IOP-M (Banovic et al., 2021; Bosi et al., 2022; 

Carvalho et al., 2021; Erdodi et al., 2023; Gegner et al., 2021; Holcomb et al., 2022; Šömen et al., 

2021). For this study, we employed the Italian version of the IOP-M, accessible from the official test 

website (https://www.iop-test.com/). Its inclusion was motivated by its utility in providing a swift 

assessment of performance validity when used in conjunction with the IOP-29. Furthermore, unlike 

other established PVTs like the Test of Memory Malingering (TOMM; Tombaugh, 1996) or Word 

Memory Test (WMT; Green, 2003), which lack validation and are not commercially available in Italy, 

the IOP-M has undergone extensive investigation within the Italian context (Giromini et al., 2020).

The Fifteen Item Test (FIT). The FIT (Lezak, 1995; Rey, 1941) is one of the oldest free-

standing PVTs for discriminating between credible and noncredible memory-related complaints. It 

presents the examinee with a visual input containing 15 symbols and a request to memorize them. 

The more symbols that are correctly reproduced, the higher the credibility of the performance. In 

the late 1990s, numerous research studies indicated that the FIT had excellent specificity (when 

studies excluded cases with intellectual disability or dementia) but relatively low sensitivity (for a 

meta-analysis, see Reznek, 2005). Therefore, to improve sensitivity, Boone et al. (2002) introduced 

an additional recognition trial, yielding a measure of the overall credibility of the performance (see, 

for example, Green et al., 2016). The higher this value, the higher the credibility of the performance. 

We included the FIT in our study because it is the only freely available PVT in the Italian context, 
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and because despite its psychometric weaknesses, it is commonly used in real-world assessments, 

both in Italy (Giromini, Pasqualini, et al., 2022) and elsewhere (e.g., Sullivan et al., 2006; White et al., 

2016).

Data Analysis 

We performed a series of 2 by 2 ANOVAs with condition (control versus mTBI feigner) and 

administration format (in-person versus remote) as between-subject factors and the relevant MMPI-2-

RF, IOP-29, IOP-M, and FIT scores as dependent variables. Next, we examined the classification 

accuracy of all these measures by considering a number of a-priori determined cutoff scores. 

Specifically, for the MMPI-2-RF and IOP-29, we considered the range of cutoff scores analyzed in 

Sharf et al. (2017; see Table 6, p. 451) and Viglione and Giromini (2020; see Table 3, p. 47), 

respectively. For the IOP-M and FIT, the standard cutoff scores suggested by Giromini, Viglione, et 

al., (2020) and Boone et al. (2002), respectively, were examined. 

A series of 2-step hierarchical logistic regressions were then performed to assess incremental 

validity. More specifically, the dependent variable in these analyses was group membership (0 = 

control; 1 = mTBI feigner); the scale that proved most effective in distinguishing the experimental 

from the control group was entered in the first step; and each of the other measures, one at a time, 

was entered in the second step. The purpose of these analyses was to determine which of the other 

measures might provide incremental validity when entered after the most effective score of the 

battery under study. In real-world contexts, the outcomes of these analyses could guide the selection 

of individual components for an assessment battery, especially when validity testing needs to be 

conducted under volume pressures and within a tight timeline. Additionally, from a statistical 

perspective, the choice to enter one variable at a time, rather than all simultaneously, aimed at 

mitigating collinearity and related issues. Finally, we examined the battery-wise effectiveness of a 
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variety of different approaches to combining the results of the SVTs and PVTs included in the 

current study.

Results

Sample composition and preliminary analyses. Before conducting the planned statistical 

analyses, we evaluated whether there were differences in the demographic variables between the four 

subgroups. The results of two 2 by 2 ANOVAs with condition (control versus mTBI feigner) and 

administration format (in-person versus remote) as between-subjects factors indicated that the four 

subgroups were well balanced in terms of age (main effect of condition: F(1, 160) = 1.05, p = .31; main 

effect of administration format: F(1, 160) = 0.02, p = .89; interaction effect: F(1, 160) = 0.39, p = .53) and 

years of education (main effect of condition: F(1, 160) = 0.97, p = .33; main effect of administration 

format: F(1, 160) = 0.19, p = .66; interaction effect: F(1, 160) = 1.01, p = .32). Similarly, gender did not 

differ across the four subgroups, 2
(3) = 6.29, p = .10.

Administration Format and Detection of Overreporting. Next, we tested the 

effectiveness of the selected measures to detect feigning (control versus feigning) and to perform 

similarly in different administration settings (in-person versus remote). Results of a series of 2 by 2 

ANOVAs revealed that there were no significant interaction effects (condition by administration 

format) for any of the scores of the MMPI-2-RF (F(1,160) ≤ 1.18, p ≥ .28), of the two IOP modules 

(F(1,160) ≤ 2.08, p ≥ .15), and of the two FIT trials (F(1,160) ≤ 0.03, p ≥ .87). The main effects of 

administration format were also not significant for any of these scores (F(1,160) ≤ 3.55, p ≥ .06). In 

contrast, the main effects of condition were statistically significant for all scores in the analyses 

(F(1,160) ≥ 22.86, p < .001), as expected. Descriptive statistics for all scores examined are presented in 

Table 2, subdivided by condition (control versus mTBI feigner) and administration format (in-person 

versus remote).

 [Insert Table 2 here]
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Cohen’s d and AUC values for the main effects of condition are reported in Table 3. The 

most effective indicator was the MMPI-2-RF RBS (d = 3.05, AUC = .97), followed by the IOP-29 

FDS (d = 2.58, AUC = .95), the MMPI-2-RF FBS-r (d = 2.37, AUC = .95), the IOP-M (d = 2.20, 

AUC = .92), and the MMPI-2-RF Fs (d = 2.04, AUC = .93). The other indicators yielded relatively 

less optimal results. Indeed, according to Rogers et al.’s (2003) characterization of Cohen’s d values 

for simulation studies, all these indicators achieved “very large” (i.e., ≥ 1.75) effect sizes. In contrast, 

the MMPI-2-RF F-r achieved a “large” (i.e., ≥ 1.25) effect size, the MMPI-2-RF Fp-r and the 

combined score of the FIT (recall & recognition) achieved “moderate” (i.e., ≥ .75) effect sizes, and the 

free recall score of the FIT yielded a less optimal effect size of d = .74.

 [Insert Table 3 here]

Classification Accuracy. Subsequently, we examined classification accuracy of all the 

selected measures. Because there were no significant interaction effects between condition and 

administration format, classification accuracy analyses were conducted after combining the data 

obtained from the in-person and the remote administration formats. Sensitivity, specificity, and 

overall correct classification values for all a-priori identified cut scores are presented in Table 4. 

Considering that the control group consisted of nonclinical individuals, it should not surprise that 

the specificity was above .90 for all inspected cut scores (Giromini et al., 2022; Sweet et al., 2021), 

with the exception of the most liberal, screening cut score of the IOP-29, i.e., FDS ≥ .30, which 

yielded a specificity of .85. As for sensitivity, it was excellent (i.e., > .70; Erdodi et al., 2014; Vickery 

et al., 2001) for the most liberal (≥ 80) cut score of the MMPI-2-RF RBS, for the standard (≥ .50) 

and liberal (≥ .30) cut scores of the IOP-29 FDS, and for the standard cut score of the IOP-M (< 

30). It was more than satisfactory (i.e., between .50 and .70; Erdodi et al., 2014; Vickery et al., 2001) 

for the MMPI-2-RF cut offs of Fs ≥ 90, Fs ≥ 80, FBS-r ≥ 80, and RBS ≥ 90, and for the 

conservative (≥ .65) cut score of the IOP-29 FDS. Although the sensitivity of the FIT increased 
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from .16 to .44 when considering not only its free recall but also its recognition trial, the FIT 

showed less optimal sensitivity results overall compared with the symptom validity indicators of the 

MMPI-2-RF, IOP-29, and IOP-M.

 [Insert Table 4 here]

Incremental Validity. Finally, we evaluated which measures might provide incremental 

validity when entered after the most effective score of the battery and how those measures can be 

implemented together in detecting non-credible mTBI presentations. Because the MMPI-2-RF RBS 

was the most effective scale for discriminating the experimental from the control group, we then 

performed a series of hierarchical logistic regression analyses aimed at predicting group membership 

(0 = control; 1 = mTBI feigner) by entering the MMPI-2-RF RBS in the first step, and each of the 

other measures, one at a time, in the second step. The results of these analyses showed that the IOP-

29 FDS and the IOP-M were the only scores that significantly added incremental validity to the 

models after entering the MMPI-2-RF RBS in the first step (Table 5). Accordingly, we explored 

multiple combinations of scores to detect feigning of mTBI symptoms .

 [Insert Table 5 here]

Based on Table 4, for the MMPI-2-RF RBS, the a-priori selected cut score that maximized 

overall correct classification was ≥ 80; for the IOP-29 FDS, it was ≥ .50. For the IOP-M, < 30 is the 

only available cut score, at this time. As such, to determine whether a given presentation is 

valid/credible or invalid/noncredible, nine possible combinations of results using these particular 

cut scores were examined. These nine approaches / invalidity determination rules and their 

associated battery-wise classification accuracy are presented in Table 6. Two solutions yielded the 

same and the highest overall correct classification value (.95). One sets that a presentation is 

invalid/noncredible if the MMPI-2-RF RBS ≥ 80T and/or both the IOP scores are in the 

noncredible range (i.e., FDS ≥ .50 and IOP-M < 30). In other words, the highest classification 
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accuracy is attained when a presentation is deemed noncredible based on a noncredible score on the 

MMPI-2-RF RBS alone, noncredible results on both IOP tests, or the simultaneous noncredible 

scores on both the MMPI-2-RF RBS and IOP tests. The other solution with the highest overall 

correct classification value (.95) sets that a presentation is invalid/noncredible if the IOP-M < 30 

and/or both the MMPI-2-RF RBS ≥ 80T and IOP-29 FDS ≥ .50. That is, the symptom 

presentation should be deemed as noncredible when the IOP-M is invalid, when both the MMPI-2-

RF RBS and IOP FDS are invalid, or when all the three measures are simultaneously invalid.

 [Insert Table 6 here]

Discussion

Currently, little is known about whether administering a validity test on-site (in-person) or 

remotely will produce significantly different results. In addition, there is little agreement on how the 

assessor should ideally combine the results of multiple SVTs and PVTs. To address these gaps, we 

administered various SVTs and PVTs to 164 adults, with half feigning mTBI and half responding 

honestly, either in person or online. The results of our statistical analyses can be summarized as 

follows: First, no significant effects of administration format on SVT and PVT scores were found. 

Second, the MMPI-2-RF Response Bias Scale (RBS) showed the largest effect size (d = 3.05) among 

all SVTs and PVTs in the study when comparing simulators and controls. Third, subsequent 

regression analyses showed that only the IOP-29 and the IOP-M exhibited incremental validity 

beyond the MMPI-2-RF RBS in predicting group membership. 

Using SVTs and PVTs in Teleassessment

To our knowledge, this study is the first to demonstrate the equivalency of the MMPI 

validity scales in detecting feigned mTBI when administered on-site (in person) or remotely (via 

videoconference) with participants from the general population. Indeed, while numerous studies 

indicated the equivalence of in-person paper-and-pencil and in-person computerized administration 
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of the MMPI (Finger & Ones, 1999; Forbey & Ben-Porath, 2007; Menton et al., 2019; Pinsoneault, 

1996; Roper et al., 1995), only two recent studies, Agarwal et al. (2023) and Reeves et al. (2022), 

specifically explored the effects of remote versus in-person administration. However, Agarwal et al. 

(2023) focused on students, and Reeves et al. (2022) did not test the interaction effect between 

condition and administration format, as individuals in the control (honest) condition completed the 

MMPI-3 in person. Thus our study extends existing MMPI literature by examining the interaction 

effect and analyzing data from the general population, rather than a student sample.

In a similar vein, regarding the IOP-29, a previous study found comparable effectiveness in 

detecting feigned mental health problems when administered remotely rather than in person 

(Giromini, Pignolo, et al., 2021). However, participants in the remote administration condition in 

that study completed the IOP-29 without direct contact, such as via videoconference, with the 

examiner. Moreover, they had not been administered the IOP-M or the FIT. Therefore, our study 

also contributes to the existing IOP and FIT literature by investigating the IOP-29, IOP-M, and the 

FIT, and by ensuring constant participant monitoring through synchronous (live) teleconferencing 

applications in alignment with established guidelines for conducting psychological teleassessments 

(e.g., Drogin, 2020; Menton, Corey, & Ben-Porath, 2022).

Taken together, the absence of differences between remote and in-person administration 

formats for any of the examined SVTs and PVTs holds particular relevance in the current landscape, 

given the anticipated rise in the popularity of forensic teleassessment in the coming years (Drogin, 

2020; Heilbrun, 2022; Menton et al., 2022; Wright et al., 2020).

Combining the Results of Multiple SVTs and PVTs

Regarding the effectiveness of administered SVTs and PVTs in the classification of symptom 

and performance validity, the current study is consistent with accumulating evidence that the validity 

scales of the MMPI-2-RF are very good at detecting feigned mTBI. In fact, among all SVTs and 

Page 19 of 45

http://mc.manuscriptcentral.com/asmnt

Assessment

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60



For Peer Review

DETECTING FEIGNED MTBI

20

PVTs examined in this study, the most effective indicator was the MMPI-2-RF RBS (d = 3.05). The 

other measures that yielded very large effect sizes were the IOP-29 FDS (d = 2.58), the MMPI-2-RF 

FBS-r (d = 2.37), the IOP-M (d = 2.20), and the MMPI-2-RF Fs (d = 2.04). Remarkably, three SVTs 

(i.e., MMPI-2-RF RBS, IOP-29 FDS, and MMPI-2-RF FBS-r) achieved larger effect sizes than the 

most effective PVT (i.e., IOP-M), challenging the traditional emphasis on PVTs over SVTs in 

assessing the credibility of cognitive or neuropsychological problems (De Boer et al., 2022; White et 

al., 2012, 2022). Of course, it is possible that the results would have been different if we had 

included other, more empirically consolidated and perhaps more effective PVTs such as the TOMM, 

the WMT, the Word Choice Test (WTC; Pearson, 2009), or the Victoria Symptom Validity Test 

(VSVT; Slick, Hopp, Strauss, & Thompson, 1997). However, given that a recent criterion-groups 

study found that the IOP-M outperformed the TOMM in detecting performance invalidity 

(Holcomb et al., 2022), these results still suggest that certain SVTs could be at least as effective as 

some PVTs in identifying noncredible mTBI symptoms. 

The results summarized in Table 5 and Table 6 show that the MMPI-2-RF RBS could be 

particularly useful when interpreted together with the IOP-29 and IOP-M. To some extent, this 

finding is consistent with current recommendations to use validity tests that are not overly 

redundant with each other when assessing symptom and performance validity (Sherman et al., 2020; 

Sweet et al., 2021). Indeed, the RBS has some item overlap with the other overreporting scales of 

the MMPI-2-RF (Burchett & Bagby, 2022). In contrast, the IOP-29 was designed and developed 

with the very purpose to look at symptom validity from a different perspective than the MMPI 

overreporting scales, so it is unlikely to be overly redundant with them (Giromini, Carfora Lettieri et 

al., 2019; Viglione et al., 2017). Similarly, as the IOP-M focuses on performance rather than 

symptom validity, the IOP-M is also unlikely to be overly redundant with the MMPI-2-RF 

overreporting scales (De Boer et al., 2023; Obolsky et al., 2023). In line with these considerations, 
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Table 5 results indicate that only the IOP-29 and the IOP-M demonstrated statistically significant 

incremental validity when added after the MMPI-2-RF RBS in logistic regression models predicting 

group membership. Other MMPI-2-RF overreporting scales and the FIT did not achieve statistically 

significant incremental validity beyond the effects of the MMPI-2-RF RBS.

In summary, these findings suggest that the MMPI-2-RF RBS emerges as the most effective 

measure for detecting feigned mTBI, and the only validity tests that could enhance battery-wise 

precision when considered in combination with the MMPI-2-RF RBS score were the IOP 

instruments. Looking ahead, considering the substantial similarity between the validity scales of the 

MMPI-2-RF and those of the MMPI-3, it is highly likely that these considerations will also apply to 

future studies using the increasingly popular MMPI-3. Indeed, the correlations between the validity 

scales in the MMPI-2-RF and their counterparts in the MMPI-3 are in the very high range, with r ≥ 

.95 (Ben-Porath & Tellegen, 2020), and the scale generating the largest effect size in this study, the 

RBS, contains the exact same 28 items found in the MMPI-3 counterpart (Burchett & Bagby, 2022).

From a broader perspective, our findings underscore the importance for professionals to 

assess both symptom and performance validity using multiple SVTs and PVTs when evaluating the 

credibility of mTBI-related clinical presentations (Sherman et al., 2020; Sweet et al., 2021). While the 

presence of a score in the credible range for one or more validity tests should not be interpreted as 

conclusive evidence of the presentation’s credibility – given the variability of negative response bias 

over time and across psychological domains (Boone, 2009) – equally, a single result in the 

noncredible range is likely insufficient to declare the profile invalid (Giromini et al., 2022). Thus, to 

reconcile conflicting results from different tests, assessors must adopt a comprehensive approach, 

examining the entire file. Indeed, since different measures offer unique perspectives on the same 

individual (Sabelli et al., 2021), this holistic evaluation is essential for evidence-based and empirically 

sound decisions. To some extent, this conclusion aligns with Messerly et al. (2021), emphasizing that 
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combining results from multiple validity tests enhances classification accuracy, provided these tests 

within the battery exhibit strong psychometric properties (which may not be the case for the FIT). 

And as a general heuristic, it appears that many professionals are relatively confident in concluding 

that a clinical presentation is not credible only when two or more validity tests of the same type 

show results in the noncredible range (e.g., two or more SVTs or two or more PVTs).

Final Remarks

In considering the results of the present study, however, some limitations should be 

highlighted. First, and most importantly, because our study did not include a clinical sample of 

patients with mTBI, the results presented in this article artificially inflate estimates of specificity 

(Erdodi, Green, et al., 2019; Giromini, Young, & Sellbom, 2022; Rogers & Benders, 2018): In real-

world patient samples, it is likely that all validity tests examined in this study will show less positive 

results. Second, as with all simulation studies, the ecological validity of our study may be questioned, 

as there is no guarantee that real-world feigners use the same strategies to feign mTBI used by our 

healthy participants who were experimentally asked to overreport the symptoms (Rogers & Benders, 

2018). Third, since our study was conducted in Italy, and our participants had a relatively high level 

of average education, the generalizability of our findings to other cultural contexts and individuals 

with lower education remains an empirical question that requires further research. Fourth, as 

mentioned previously, performance validity was assessed in this study by using a PVT that has often 

been criticized for its suboptimal sensitivity, i.e., the FIT (Bailey et al., 2018; Morse et al., 2013; 

Reznek, 2005; Whitney et al., 2008), and another PVT that is relatively new and thus has been poorly 

researched so far, i.e., the IOP-M. Additional research using more consolidated PVTs such as the 

TOMM, WMT, WCT, or VSVT would therefore be beneficial. Fifth, most of our eligibility criteria, 

such as those requiring that participants had not experienced an mTBI, had not received a diagnosis 
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of a psychiatric disorder, and were not enrolled in a psychology degree, relied on self-reported 

information that could not be verified with certainty. 

Despite these and possible other limitations, our study nevertheless has the merit of (a) being 

the first to empirically investigate whether administration of the MMPI-2- RF, IOP-29, IOP-M, and 

FIT in person or remotely leads to significantly different results and (b) providing some valuable 

information on the battery-wise effectiveness of different approaches to combining the results of 

multiple SVTs and PVTs. Although additional research replications using newer (e.g., the MMPI-3 

rather than the MMPI-2-RF) and more empirically consolidated (e.g., the TOMM rather than the 

FIT) measures would be beneficial in the future, the current study shows that the examined SVTs 

and PVTs should operate similarly well when used in person versus remotely, and that the 

combination of the MMPI with the IOP might be particularly effective in detecting feigned mTBI. 
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Table 1. Demographic composition of the sample (N = 164).

Control mTBI Feigner

 
In-person
(n = 41)

Remote
(n = 41)

Total
(n = 82)

In-person
(n = 42)

Remote
(n = 40)

Total
(n = 82)

M 33.1 31.5 32.3 29.6 30.6 30.1
Age 
(years)

SD 15.4 13.9 14.6 12.9 13.0 12.9

M 16.5 16.7 16.6 17.2 16.7 17.0
Education 
(years)

SD 3.3 2.0 2.7 1.9 2.5 2.2

Male 11 15 26 22 19 41
Female 29 26 55 20 21 41

Gender

Other 1 0 1 0 0 0
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Table 2. Descriptive statistics by condition and administration format: MMPI-2-RF, IOP-29, IOP-

M, and FIT scores.

Control mTBI Feigner

 
In-person
(n = 41)

Remote
(n = 41)

Total
(n = 82)

In-person
(n = 42)

Remote
(n = 40)

Total
(n = 82)

MMPI-2-RF
Min 35 35 35 39 35 35
Max 65 69 69 65 77 77
M 51.3 50.4 50.9 51.9 52.7 52.2

VRIN-r

SD 6.7 8.6 7.7  7.3 10.6 9.0
Min 52 52 52 52 52 52
Max 70 73 73 76 79 79
M 58.2 56.9 57.5 58.5 60.1 59.3

TRIN-r

SD 5.3 5.7 5.5  7.2 6.9 7.0
Min 41 41 41 47 47 47
Max 73 95 95 119 121 121
M 52.5 54.6 53.5 76.1 75.7 75.9

F-r

SD 7.8 11.5 9.8  16.6 19.1 17.7
Min 41 41 41 41 46 41
Max 77 82 82 138 103 138
M 53.7 52.1 52.9 66.9 66.6 66.7

Fp-r

SD 9.4 10.3 9.8  17.7 15.7 16.6
Min 43 43 43 54 54 54
Max 66 96 96 131 131 131
M 54.3 56.5 55.4 87.4 89.4 88.4

Fs

SD 7.5 13.9 11.2  21.4 18.3 19.9
Min 36 33 33 41 50 41
Max 72 80 80 111 97 111
M 52.0 55.2 53.6 81.0 80.3 80.7

FBS-r

SD 9.7 12.4 11.2  12.0 11.2 11.5
Min 44 34 34 47 60 47
Max 77 93 93 116 113 116
M 54.4 53.7 54.0 88.7 87.4 88.1

RBS

SD 8.8 11.2 10.0  12.5 12.0 12.2
IOP-29
FDS Min .03 .04 .03 .15 .18 .15

Max .67 .54 .67 .97 .98 .98
M .18 .16 .17 .65 .72 .68
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Control mTBI Feigner

 
In-person
(n = 41)

Remote
(n = 41)

Total
(n = 82)

In-person
(n = 42)

Remote
(n = 40)

Total
(n = 82)

SD .16 .12 .14 .26 .22 .24
IOP-M
# of correct Min 30 30 30 15 10 10

Max 34 34 34 34 34 34
M 33.0 33.3 33.1 24.6 23.3 24.0
SD 1.0 1.0 1.0 5.7 5.9 5.8

FIT
Recall Min 11 9 9 0 2 0

Max 15 15 15 22 15 22
M 14.4 13.4 13.9 12.1 11.3 11.7
SD 1.3 2.1 1.8 4.1 3.5 3.8

Recall & 
Recognition

Min 13 15 13 8 6 6

Max 30 30 30 34 30 34
M 27.6 26.4 27.0 21.1 20.1 20.6
SD 3.8 4.2 4.1 7.0 7.1 7.0

Note. MMPI-2-RF = Minnesota Multiphasic Personality Inventory-2-Restructured Form; VRIN-r = 
Variable Response Inconsistency; TRIN-r = True Response Inconsistency; F-r = Infrequent 
Responses; Fp-r = Infrequent Psychopathology Responses; Fs = Infrequent Somatic Responses; 
FBS-r = Symptom Validity; RBS = Response Bias; IOP-29 = Inventory of Problems-29; FDS = 
False Disorder probability Score; IOP-M = inventory of Problems-Memory; FIT = Fifteen Item 
Test. 
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Table 3. Main effect of condition: Cohen’s d and Area Under the Curve (AUC) values.

95% C.I. 95% C.I.
 

Cohen's d
Lower Upper

 AUC
Lower Upper

MMPI-2-RF
 F-r 1.56 1.21 1.91 .88 .83 .93

Fp-r 1.01 0.68 1.33 .78 .71 .85
Fs 2.04 1.66 2.42 .93 .89 .97
FBS-r 2.37 1.97 2.77 .95 .92 .98
RBS 3.05 2.60 3.50 .97 .95 1.00

IOP-29
FDS 2.58 2.16 2.99 .95 .93 .98

IOP-M
# of correct 2.20 1.81 2.59 .92 .87 .97

FIT
Recall 0.74 0.42 1.06 .68 .59 .76
Recall & Recognition 1.11 0.78 1.44 .79 .72 .86

Note. MMPI-2-RF = Minnesota Multiphasic Personality Inventory-2-Restructured Form; F-r = 
Infrequent Responses; Fp-r = Infrequent Psychopathology Responses; Fs = Infrequent Somatic 
Responses; FBS-r = Symptom Validity; RBS = Response Bias; IOP-29 = Inventory of Problems-29; 
FDS = False Disorder probability Score; IOP-M = inventory of Problems-Memory; FIT = Fifteen 
Item Test. 
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Table 4. Classification accuracy of a-priori identified cut scores.

 
Spec. Sens. OCC

MMPI-2-RF
 F-r 

≥ 100 1.00 .12 .56
≥ 110 1.00 .06 .53
≥ 120 1.00 .01 .51

Fp-r 
≥ 80 .98 .16 .57
≥ 90 1.00 .07 .54
≥ 100 1.00 .05 .52

Fs
≥ 80 .96 .62 .79
≥ 90 .96 .54 .75
≥ 100 1.00 .29 .65

FBS-r
≥ 80 .99 .60 .79
≥ 90 1.00 .20 .60
≥ 100 1.00 .02 .51

RBS
≥ 80 .99 .82 .90
≥ 90 .99 .56 .77
≥ 100 1.00 .18 .59

IOP-29
FDS

≥ .30 .85 .85 .85
≥ .50 .94 .78 .86
≥ .65 .99 .66 .82

IOP-M
# of correct

< 30 1.00 .79 .90
FIT

Recall
< 9 1.00 .16 .58

Recall & Recognition
< 20 .93 .44 .68

Note. MMPI-2-RF = Minnesota Multiphasic Personality Inventory-2-Restructured Form; F-r = Infrequent 
Responses; Fp-r = Infrequent Psychopathology Responses; Fs = Infrequent Somatic Responses; FBS-r = 
Symptom Validity; RBS = Response Bias; IOP-29 = Inventory of Problems-29; FDS = False Disorder 
probability Score; IOP-M = inventory of Problems-Memory; FIT = Fifteen Item Test. 
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Table 5. Incremental validity analyses.

Variables Entered 2 B

Step 1 Step 2 Model 1 Model 2  Model 1 Model 2 a

MMPI-2-RF RBS MMPI-2-RF F-r 161.9** 164.5** 2.55 0.21** 0.25** / -0.06

MMPI-2-RF RBS MMPI-2-RF Fp-r 161.9** 162.3** 0.34 0.21** 0.21** / -0.02

MMPI-2-RF RBS MMPI-2-RF Fs 161.9** 165.5** 3.58 0.21** 0.18** / 0.05

MMPI-2-RF RBS MMPI-2-RF FBS-r 161.9** 165.6** 3.64 0.21** 0.16** / 0.07

MMPI-2-RF RBS IOP-29 FDS 161.9** 173.5** 11.61** 0.21** 0.17** / 5.35**

MMPI-2-RF RBS IOP-M (# of correct) 161.9** 187.5** 25.59** 0.21** 0.18** / -0.75**

MMPI-2-RF RBS FIT (recall) 161.9** 162.4** 0.46 0.21** 0.20** / -0.08

MMPI-2-RF RBS FIT (recall & recognition) 161.94** 163.5** 1.53 0.21** .020** / -0.08

Notes. MMPI-2-RF = Minnesota Multiphasic Personality Inventory-2-Restructured Form; F-r = Infrequent Responses; Fp-r = Infrequent 
Psychopathology Responses; Fs = Infrequent Somatic Responses; FBS-r = Symptom Validity; RBS = Response Bias; IOP-29 = Inventory 
of Problems-29; FDS = False Disorder probability Score; IOP-M = inventory of Problems-Memory; FIT = Fifteen Item Test. 
a Values on the left of the slash refer to the variable entered at Step 1; values on the right of the slash refer to the variable entered at Step 2. 
* p < .05; ** p < .01.
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Table 6. Battery-wise classification accuracy for different determination rules.

Criterion to establish invalidity/noncredibility Spec. Sens. OCC

One positive result

(MMPI-2-RBS ≥ 80) 
or (IOP-29 FDS ≥ .50) 
or (IOP-M < 30) 

.93 .94 .93

Two positive results

((MMPI-2-RBS ≥ 80) & (IOP-29 FDS ≥ .50)) 
or ((MMPI-2-RBS ≥ 80) & (IOP-M < 30))
or ((IOP-29 FDS ≥ .50) & (IOP-M < 30))

1.00 .87 .93

Three positive results

(MMPI-2-RBS ≥ 80) 
& (IOP-29 FDS ≥ .50) 
& (IOP-M < 30)

1.00 .59 .79

Specific combinations of results

(MMPI-2-RBS ≥ 80) 
& ((IOP-29 FDS ≥ .50) or (IOP-M < 30)) 1.00 .78 .89

(IOP-29 FDS ≥ .50)
& ((MMPI-2-RBS ≥ 80) or (IOP-M < 30)) 1.00 .77 .88

(IOP-M < 30)
& ((MMPI-2-RBS ≥ 80) or (IOP-29 FDS ≥ .50)) 1.00 .77 .88

(MMPI-2-RBS ≥ 80) 
or ((IOP-29 FDS ≥ .50) & (IOP-M < 30)) .99 .90 .95

(IOP-29 FDS ≥ .50)
or ((MMPI-2-RBS ≥ 80) & (IOP-M < 30)) .94 .88 .91

(IOP-M < 30)
or ((MMPI-2-RBS ≥ 80) & (IOP-29 FDS ≥ .50)) 1.00 .89 .95

Notes. MMPI-2-RF = Minnesota Multiphasic Personality Inventory-2-Restructured Form; RBS = 
Response Bias; IOP-29 = Inventory of Problems-29; FDS = False Disorder probability Score; IOP-
M = inventory of Problems-Memory; Spec. = Specificity; Sens. = Sensitivity; OCC = Overall 
Correct Classification.
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