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Título: Detectar la minimización de síntomas en contextos de evaluación 
reales: La utilidad de indicadores de escalas multiples 
Resumen: La minimización de síntomas es un problema relevante para la 
evaluación psicológica. La mayoría de los estudios utilizan diseños de simu-
lación. Este estudio tiene como objetivo comparar la prevalencia de la mi-
nimización de síntomas y sus implicaciones, utilizando indicadores de esca-
la única y de escala múltiple del Inventario Multifásico de Personalidad de 
Minnesota-2 (MMPI-2) en muestras reales. Utilizando un diseño de Grupo 
de Prevalencia Diferencial se evaluaron 1438 participantes, agrupados en 
tres muestras: dos no clínicas (comunitario y organizacional) y una muestra 
clínica. La muestra organizacional tuvo la mayor prevalencia de minimiza-
ción de síntomas. En general, el indicador de escala múltiple LKS ≥ T65 
proporcionó los mejores resultados. El análisis de la varianza reveló que el 
LKS ≥ T65 era también el único indicador de diferenciación, en las escalas 
clínicas, de los participantes que realizaban o no la minimización de sínto-
mas, a la vez que tenía una menor probabilidad de producir errores tipo I y 
II. La presencia de minimización tiene una clara implicación en las puntua-
ciones clínicas. El indicador de escalas múltiples es el más robusto en la de-
tección de la minimización de síntomas y es relevante para la evaluación en 
diferentes contextos, principalmente en lo organizacional.  
Palabras clave: Minimización de síntomas; MMPI-2; Indicadores de vali-
dez; Evaluación en el contexto organizacional. 

  Abstract: Underreport of symptoms and personality characteristics is a 
relevant problem for psychological assessment. Nevertheless, most of the 
studies in this field use simulation designs. This study aims at comparing 
underreport prevalence in real-world samples of different contexts, using 
single-scale and multiple-scale underreport indicators from the Minnesota 
Multiphasic Personality Inventory–2 (MMPI-2) to identify the best one 
and assess its implications on the clinical scales scores. Using a Differential 
Prevalence Group design, 1438 participants were assessed with the MMPI-
2, grouped in three samples from two non-clinical contexts (community 
and organizational) and one clinical context. The organizational sample 
had the highest prevalence of underreporting. Overall, multiple-scale indi-
cator LKS ≥ T65 performed better at distinguishing these samples. Analy-
sis of variance revealed that LKS ≥ T65 was also the only indicator in 
which participants doing underreport consistently varied from honest re-
sponders in the clinical scales scores, while also having lower probability of 
producing both type I and II errors. The existence of underreport has clear 
implication on the clinical scales results. The multiple-scale indicator is the 
most robust and should be used in the detection of underreporting. This is 
a relevant implication for psychological assessment in different contexts, 
mainly in the organizational context.  
Keywords: Underreport; MMPI-2; Validity indicators; Organizational con-
text assessment. 

 

Introduction 
 
Psychological assessment relies on the premise the psycho-
logical instruments can accurately show an individual’s level 
on a given set of attributes and that those attributes relate 
significantly with the present and/or future behavior of that 
same individual (Ziegler et al., 2011). The idea that instru-
ments results are liable to distortion as a consequence of an 
individual’s desired outcome, or that it is not possible to de-
tect such distortions, undermines the value of psychological 
assessment. Therefore, the conceptualisation and study of 
invalid responding are of the utmost importance. 

Invalid responding can be divided in two major catego-
ries: (1) Non-content-based invalid responding, where response do 
not have a meaningful relationship to test items and (2) Con-
tent-based invalid responding, where responses to items 
misattribute the level of psychological function (Ben-Porath, 
2013). This last category can then be divided in overreport 
and underreport (Wygant et al., 2018). The present study is 
focused in underreport, which can be defined as tendency to 
give responses to items in order to provide a portrait of bet-
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ter psychological adjustment, denying existing shortcomings 
or exaggerating positive capacities. 

The Minnesota Multiphasic Personality Inventory was 
among the first self-report inventories to include several va-
lidity scales designed to detect invalid responding as concep-
tualised above. Its subsequent versions continue to empha-
size the importance of detecting response bias by continuing 
to create further indexes. Its second version, the MMPI-2 
(Butcher et al., 2001), is widely used in clinical and non-
clinical contexts and the efficacy of its validity scales in de-
tecting response biases has been extensively studied. 

The MMPI-2 has three main validity scales designed to 
detect underreporting: (1) Lie (L) identifies the denial of 
common shortcomings; (2) Correction (K) identifies the 
tendency to minimise or deny psychological difficulties and 
(3) Superlative Self-Presentation (S) has the purpose of iden-
tifying a tendency to claim unrealistically positive qualities. 

The latest meta-analytical review on underreporting (Baer 
& Miller, 2002), with studies in which participants who re-
ceived standard instructions were compared to participants 
who received underreporting instructions, suggests L and K 
scales are accurate in detecting this type of invalid respond-
ing. Archer et al. (2004) report S scale as being able to detect 
underreporting among psychiatric patients, with average to 
large effect sizes, and with incremental validity in regard to L 
and K scales. S scale is also of great importance in recruit-
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ment and selections contexts, where individuals may feel en-
couraged to portray themselves in the best fashion possible, 
therefore being included in the present study.  

In clinical practice, scores on the underreport scales cre-
ate a profile and are analysed in relation to each other. If the 
profile shows only one underreporting scale as critically high, 
further evaluation is advised (Butcher et al., 2001; Graham, 
2012). Therefore, we question if elevations in solely one 
scale is sufficient to identify underreport per se, in all cases. 
As such, further research on the befits of utilising underre-
port indicators composed of more than one scale is needed. 
In order to do so, it is necessary to establish criteria to define 
what confers value to a validity indicator, being it a one-scale 
or a multiple-scale indicator. 

According to Ziegler et al. (2011) a greater tendency for 
underreporting depends on contextual characteristics. Indi-
viduals in academic or organizational selection and recruit-
ment contexts show higher levels of underreporting (Gra-
ham, 2012), as well as individuals in legal contexts as in cus-
tody evaluations (Bagby et al., 1999; Bathurst et al., 1997; 
Graham, 2012). Nondisclosing employees are typically moti-
vated by concerns about public stigma or fears of job securi-
ty negative effects in their careers (Ellison et al., 2003). Nev-
ertheless, most of the studies in this field use simulation de-
signs with students or volunteers and not real-world samples 
from different contexts (e.g., Chantler & Lushington, 2016; 
Hahn, 2005; Mazza et al, 2020; Roma et al., 2019). 

Baer and Miller (2002) estimate the prevalence of un-
derreporting in applied contexts, such as organizational se-
lection and custody evaluations, at 30%. They conclude that 
underreporters and honest responders differ by an average 
of 1.25 standard deviations on the underreporting measures 
of the MMPI-2. Pertaining specifically to mental disorders, 
De Lorenzo (2013) found that most of the 17 to 20% of 
employees affected by these disorders annually do not dis-
close their conditions. In the community and clinical con-
texts, the expected underreport prevalence is lower, although 
it should be mentioned that even with the promise of ano-
nymity, college students in the community tend to engage in 
defensiveness and fail to disclose subthreshold psychotic ex-
periences (DeVylder & Hilimire, 2015). 

Baer and Miller also point out the importance of consid-
ering the underlying implications of the different underre-
port indicators in regard of probability of type I and type II 
errors. Using a sole scale as a criterion for underreport will 
increase the probability of type I errors (i.e., identifying an 
honest individual as an underreporter). On the other hand, 
considering high scores in several measures simultaneously 
as a criterion will result in more type II errors (i.e., identify-
ing an individual who is underreporting as an honest and co-
operative participant). On that account, the choice for a giv-
en criteria should be considered in strict relation to the con-
text and to the goal of the evaluation. On the one hand, it 
may be useful to use one-scale criteria when there is a need 
to exclude a large number of individuals and for being con-
fident that the remaining subjects were the most truthful 

during evaluation, namely in organizational recruitment con-
texts, where there is a large number of applicants and a re-
stricted number of positions to be filled. On the other hand, 
in clinical practice and forensic contexts, in which the con-
sequences of labelling an individual as an underreported may 
be severe, the chosen criteria must avoid type I errors as 
much as possible. 

The theoretical body of psychological assessment, as well 
as MMPI-2 literature, vastly suggest that the assessment 
should consider a convergent validity method, taking in ac-
count information from several sources and not only the re-
sults of one sole indicator. Nevertheless, it is important to 
notice that, in current practice several constraints undermine 
the fulfilment of these guidelines. In clinical and forensic 
contexts there is frequently the necessity to determine objec-
tive fixed criteria, in a way that tries to guarantee that an in-
dividual is not benefited in comparison to another one in a 
similar situation. In research contexts, namely in designs that 
require a large sample, it is not possible to evaluate each par-
ticipant response tendency in detail. As such, further re-
search about underreport indicators is of the utmost im-
portance. 

Additionally, in research contexts, adopting a multiple-
scale criterion will more surely result in a selection of partici-
pants actually performing underreporting. At the same time, 
individuals who do not show critical elevations in any un-
derreport measures have a great probability of actually being 
honest respondents. However, categorizing individuals who 
have critical scores in only some of the main underreport 
measures presents itself as a greater challenge. Finally, a 
good underreport indicator must be significantly and in-
versely associated to the measures in which it pretends to de-
tect this kind of response attitude, namely the clinical scales 
of MMPI-2. In this line, it is expected that individuals identi-
fied as underreporters by a given criteria, consequently, have 
significantly lower scores in the clinical scales, as they would 
be not reporting their symptoms and distress to the full ex-
tent. 

As such, the present study aims at comparing underre-
port prevalence in real-world samples of different contexts, 
with single-scale and multiple-scale underreport indicators, 
to identify the best one in detecting underreporting. We hy-
pothesize that (1) individuals in a clinical context will not 
show high levels of underreport across the underreport indi-
cators, as clinical conditions are naturally associated to lower 
levels of adjustment (K), more facility in admitting short-
comings (L) and personal difficulties (S), meaning average or 
low results in these scales, and a different response attitude 
may put in risk their desire for help; individuals in a commu-
nity context, will not show a joint elevation in the several 
underreport indicators, as a deliberate underreport attitude 
would not bring any personal gain; and individuals in organi-
zational context will have higher levels of underreport, 
across all the underreport indicators, as the possibility of di-
rect personal gain motivates the engaging in global positive 
self-presentation; (2) The multiple-scale indicators will per-
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form better at differentiating individuals doing underreport 
than the single scales, and have implication on the generality 
of the clinical scales. 

 

Method 
 
Participants 
 
Three samples of participants were used in the current 

study. The first two samples are non-clinical samples – one 
composed of community participants, without clinical com-
plaint, whom came to assessment for research purposes only 
(i.e., Normal sample) and other composed of participants 
undergoing organizational recruitment or assessment (i.e., 
Organizational sample). The third sample is composed of 
participants with clinical complaint, outpatients of mental 
health settings with different kinds of clinical problems (i.e., 
Clinical sample). 

Individuals in each of the samples who exhibited Non-
content-based invalid responding MMPI-2 profiles, defined by 

Cannot Say (i.e., item omissions) raw scores > 30 and/or T 
scores > 80 in Variable Response Inconsistency (i.e., random 
responding) or True Response Inconsistency (i.e., fixed re-
sponding) scales, were removed from this study. There was 
no protocol with more than 10 missing responses and about 
90% of the participants responded to all items. Therefore, 
the missing values were rare and were not handled. This re-
sulted in a total of N = 1378 from three specific samples: 
Normal sample, Organizational sample and Clinical sample. 

The Normal sample included 339 participants of both 
genders, of which 38% were men, with ages ranging 18-80 
years (M = 36.29, SD = 14.51) and with education ranging 4-
20 years (M = 12.52, SD = 3.04). The Organizational sample 
included 344 participants of both genders, of which 92% 
were men, with ages ranging 22-53 years (M = 27.06, SD = 
5.49) and with education ranging 6-17 years (M = 12.03, SD 
= 0.9). The Clinical sample included 695 participants of both 
genders, of which 34% were men, with ages ranging 18-75 
years (M = 40.13, SD = 13.67) and with education ranging 4-
20 years (M = 12.03, SD = 3.25). 

 
Table 1 
Sociodemographic Variables by Sample 

 
Normal Sample 

(N = 339) 
Organizational Sample 

(N = 344) 
Clinical Sample 

(N = 695) 

f (%) M (SD) f (%) M (SD) f (%) M (SD) 

Sex       
Male 127 (37.5)  315 (91.6)  236 (34)  
Female  212 (62.5)  29 (8.4)  459 (66)  

Age  36.29 (14.51)  27.06 (5.49)  40.13 (13.67) 
18-25 119 (35.1)  187 (54.4)  131 (18.8)  
26-36 64 (18.9)  131 (38)  170 (24.5)  
37-47 63 (18.6)  23 (6.7)  166 (23.9)  
48-58 70 (20.6)  3 (0.9)  157 (22.6)  
59-69 18 (5.3)  –  64 (9.2)  
70-80 4 (1.5)  –  7 (1)  

Education (In years)  12.52 (3.04)  12.03 (0.9)  12.03 (3.25) 
≤ 9  82 (24.2)  10 (2,9)  171 (24.6)  
12 – 14 108 (31.9)  322 (93.6)  294 (42.3)  
15 – 16  111 (32.7)  9 (2.6)  185 (26.6)  
≥ 17 24 (7.1)  3 (0.9)  37 (5.3)  
No answer  14 (4.1)  –  8 (1.2)  

Marital Status       
Single 167 (49.3)  254 (73.8)  343 (49.4)  
Married  135 (39.8)  82 (23.8)  199 (28.6)  
Divorced  19 (5.6)  7 (2)  126 (18.1)  
Widowed 4 (1.2)  –  16 (2.3)  
No answer  14 (4.1)  1 (0.3)  11 (1.6)  

Employment Status       
Employed / Student 212 (62.5)  344 (100)  391 (56.3)  
Unemployed 71 (20.9)  –  159 (22.9)  
Retired  24 (7.1)  –  93 (13.4)  
No answer 32 (9.4)  –  52 (7.5)  

 
Comparative analyses of the three samples revealed sig-

nificant differences in gender, χ2(2, N = 1378) = 330.377, p 
= .000, age, F (2, N = 1378) = 128.176, p = .000, and educa-
tion, F (2, N = 1356) = 3.805, p = .023. 
 

Instrument 
 
Minnesota Multiphasic Personality Inventory 2 – MMPI-

2 (Butcher et al., 2001). MMPI-2 is a self-report inventory 
composed of 567 items, with a true/false response format, 
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that assesses an individual’s psychological functioning in 
several domains (i.e., response validity, personality and clini-
cal psychopathology, and social and behavioral functioning). 
Items are organized in sets of scales (validity, clinical, con-
tent, personality and supplementary scales) and raw scores 
are converted in standardized scores (i.e., T scores). General-

ly, T scores 65 are considered critically high and are liable 
to clinical interpretation and T scores < 40 are considered 
low and may be liable to clinical interpretation, depending on 
which dimension is under analysis.  

In the present study, three validity scales and the 10 clin-
ical scales were used. A brief description of these scales, 
based on Graham (2012) is presented. 

The validity scales considered were: Lie (L) identifies the 
denial of common shortcomings and an individual’s tenden-
cy to present himself in an unrealistic favourable fashion; 
Correction (K) identifies the tendency to minimise or deny 
psychological difficulties; Superlative Self-Presentation (S) has 
the purpose of identifying a tendency to claim unrealistically 
positive qualities and detachment regarding psychological, 
moral and interpersonal difficulties. 

The Clinical scales considered were: Hypochondriasis (Hs) 
identifies concerns with bodily symptoms; Depression (D) 
identifies depressive symptoms; Hysteria (Hy) identifies phys-
ical functional symptoms and tendency to be excessively self-
cantered and demand attention; Psychopathic Deviate (Pd) iden-
tifies asocial or antisocial, impulsive and rebellious behavior; 
Masculinity-Femininity (Mf) identifies stereotypical masculine 
or feminine interests, respectively; Paranoia (Pa) identifies 
suspiciousness and low level of trust; Psychasthenia (Pt) identi-
fies obsessiveness, worry, anxiety, tension and difficulties 
with decision making; Schizophrenia (Sc) identifies thinking 
disturbance, withdrawn and aberrant experiences; Hypomania 
(Ma) identifies excessive activity, low tolerance to frustration 
and disorganization; Social Introversion (Si) identifies shyness, 
emotional overcontrol and insecureness. 

 
Procedure 
 
All participants from the present study were part of a 

broader database from MMPI-2 research project. The in-
strument was administered individually by clinical psycholo-
gists collaborating in the research, in accordance with the 
standardized guidelines and research norms. All participants 
signed an informed consent form and the privacy was ob-
served in accordance with the principles of the Declaration 
of Helsinki. Research with MMPI-2 was approved by the 
Ethic Committee of the North Lisbon Hospital Center and 
by the Ethics and Deontology Committee of the Faculty of 
Psychology of Lisbon University. 

 
Data analysis 
 
Descriptive statistics to characterize normal, organiza-

tional, and clinical samples according to their participants 
age, gender and school years, were performed. 

The metric multiple-scale underreport indicators were 
defined through the calculation of the arithmetic mean of 
the scales that compose them (i.e., L, K and S), and this met-
ric was used in all the subsequent analysis, except when con-
sidered in a categorical fashion to define individual’s assign-
ment to a group based on his score on that indicator. In this 
case, two categories were created: one with the cases in 
which all scales have T scores equal or above the cutoff val-

ue (e.g., L˄K ≥ T65; L˄K˄S ≥ 65), and the other with the 
cases in which at least one of the scales did not have it (e.g., 

L˅K ˂ T65; L˅K˅S ˂ T65).  
The clinical profiles of the three samples were computed, 

for a graphical comparative illustration., and a multivariate 
analysis of covariance (MANCOVA) was conducted to ex-
amine potential differences in MMPI-2 clinical scales results 
between samples, while controlling for differences in age, 
gender, and education. 

A MANCOVA was also conducted to examine potential 
differences in MMPI-2 underreport indicators between sam-
ples. Effect sizes were calculated using Cohen’s d. Separate 
ANCOVAS were conducted to determine which samples 
differed significantly from each other in each of the un-
derreport indicators. 

The frequencies of underreport in each sample, by single 
scales and multiple-scale indicators were calculated, and the 
relative probability of underreport between samples were 
calculated using Odds Ratio. 

The association between scores on the underreport indi-
cators and scores on the clinical scales was calculated resort-
ing to Pearson’s correlation coefficient. 

Finally, to examine potential differences in the clinical 
scales scores between the individuals with scores equal or 
above T65 in all the underreport scales and the ones with 
scores bellow that value in these scales, these individuals 

were categorized as underreporters (i.e., with L˄K˄S 65) 

and as non-underreporters (i.e., with L˅K˅S < 65, respec-
tively, and multivariate analysis of variance (MANOVA) was 
conducted. LKS was used because it was previously identi-
fied as the indicator that best distinguishes between individ-
uals doing and not doing underreport.  

 

Results 
 

The mean clinical scales profile in the three samples (Figure 
1) showed that the Clinical sample had a profile character-

ized by clinically significant scores (T 65) on most of the 
ten clinical scales, the Normal sample presented an average 
profile, and the Organizational one had a below the average 
profile. The MANCOVA revealed a significant difference 
between the three samples on the combined dependent vari-
ables of the clinical scales after controlling for gender, age 
and education F(2, 1355) = 69.052, p < .000, Wilks' Λ = 
.436, partial η2 = .340.  
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Figure 1 
Mean Profile of the Clinical Scales by Sample 

 
 
Normal Sample (N = 339) (A) 
M (SD)a 54 (10.8) 59 (11.7) 52 (11.5) 54 (11) 52 (9.3) 53 (13) 55 (12.2) 55 (11.5) 53 (10.4) 53 (9.3) 

Clinical Sample (N = 695) (B) 
M (SD)a 66 (13.8) 77 (14.1) 67 (14.9) 69 (13.9) 54 (10.1) 72 (18.7) 72 (15.2) 76 (16.7) 57 (11.5) 62 (10.8) 

Organizational Sample (N = 344) (C) 
M (SD)a 51 (6.9) 53 (6.2) 51 (7.5) 48 (6.1) 47 (7.3) 43 (6.3) 49 (5.8) 48 (5.7) 49 (6.1) 43 (6.0) 
A vs B 

Cohen’s d -0.93 -1.35 -1.08 -1.15 -0.20 -1.12 -1.19 -1.38 -0.36 -0.87 
A vs C 

Cohen’s d 0.33 0.64 0.10 0.68 0.60 0.98 0.63 0.77 0.47 1.28 
B vs C 

Cohen’s d 1.25 1.99 1.24 1.77 0.76 1.85 1.79 1.99 0.80 2.01 

Note. aValues are expressed in T scores.  
Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf = Masculinity/Femininity; Pa = Paranoia; Pt = 
Psychastenia; Sc = Schizophrenia; Ma = Hypomania; Si = Social Introversion.  

 
Pertaining to the clinical scales, a MANCOVA revealed a 

significant difference between the three samples on the 
combined dependent variables after controlling for gender, 
age and education F(6, 2698) = 160.883, p < .001, Wilks' Λ 

= .542, partial η2 = .264. F values were significant at p < .001 
in all scales. Here we present the multiple comparisons 
(ANCOVAS) between the samples. 
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Table 2 
Descriptive Statistic for the Clinical Scales and Analysis of Covariance (ANCOVA) and Multiple Comparisons of Normal, Clinical and Organizational Samples. 
 A 

Normal Sample 
(N = 339) 

B 
Clinical Sample 

(N = 695) 

C 
Organizational Sample  

(N = 344) 
A vs. B A vs. C B vs. C 

 M (SD)a M (SD)a M (SD)a F(1,1032) Ƞ2 F(1,681) Ƞ2 F(1,1037) Ƞ2 
Hs 54 (10.8) 66 (13.8) 51 (6.9) 198.15** .164 12.42** .018 240.02** .189 
D 59 (11.7) 77 (14.1) 53 (6.2) 374.17** .271 41.11** .058 573,19** .358 
Hy 52 (11.5) 67 (14.9) 51 (7.5) 259.68** .205 .810 .001 233.63** .185 
Pd 54 (11.0) 69 (13.9) 48 (6.1) 290.09** .223 58.85** .081 531.50** .341 
Mf 52 (9.3) 54 (10.1) 47 (7.3) 6,78* .007 38.14** .054 127.61** .111 
Pa 53 (13) 72 (18.7) 43 (6.3) 268.17** .210 183.05** .216 584.95** .363 
Pt 55 (12.2) 72 (15.2) 49 (5.8) 342.42** .254 75.43** .102 588.32** .364 
Sc 55 (11.5) 76 (16.7) 48 (5.7) 438.62** .303 86.87** .116 677.28** .397 
Ma 53 (10.4) 57 (11.5) 49 (6.1) 38.33** .037 61.90** .085 130.37** .113 
Si 53 ( 9.3) 62 (10.8) 43 (6.0) 139.52** .122 201.42** .232 640.53** .384 
Note. aValues are expressed in T scores. 
Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf = Masculinity/Femininity; Pa = Paranoia; Pt = Psychastenia; Sc = 
Schizophrenia; Ma = Hypomania; Si = Social Introversion. 
*p < .01; **p < .001. 
 

In the underreport indicators, the multivariate analysis 
(Table 3) showed significant differences between samples for 
all of them. 

Both the Normal and the Clinical samples had bellow 
critical T scores (< 65) in all the underreport measures. On 
the other hand, the Organizational Sample had above critical 
T scores (≥ 65) in all measures, with exception of K scale 
and KS indicator. 

Separate ANCOVAS were conducted to determine 
which samples differed significantly from each other in each 

of the underreport indicators, after controlling for gender, 
age, and education. The ANCOVAS revealed: significant dif-
ferences between the Normal and the Clinical samples for all 
the underreport indicators, with exception of L; significant 
differences between the Normal and the Organizational 
samples for all the underreport indicators; and significant 
differences between the Clinical Sample and the Organiza-
tional Sample for all the underreport indicators. 

 
Table 3 
Descriptive Statistic for the Validity Scales and Indicators by Sample and Analysis of Variance (ANCOVA) – Normal, Clinical and Organizational Samples. 
 A 

Normal Sample a 
(N = 339) 

B 
Clinical Sample a 

(N = 695) 

C 
Organizational Sample a 

(N = 344) 
A vs. B A vs. C B vs. C 

 M SD M SD M SD F(1,1032) Cohen`s d F(1, 681) Cohen`s d F(1, 1037) Cohen`s d 

L 59.86 11.50 59.84 11.83 74.65 10.63 0.921 0.00 211.272** -1.33 320.596** -1.30 
K 46.66 9.32 43.43 8.85 62.94 7.09 24.290** 0.36 418.040** -1.97 627.925** -2.35 
S 47.84 8.50 42.67 8.47 65.44 7.90 75.239** 0.61 455.968** -2.15 879.515** -2.75 
LK 53.27 8.67 51.63 8.68 68.80 7.45 10.137* 0.19 406.815** -1.98 604.833** -2.07 
LS 53.85 8.43 51.25 8.69 70.05 8.14 23.872** 0.30 402.763** -1.99 682.656** -2.21 
KS 47.25 8.44 43.05 8.19 64.19 7.13 50.892** 0.51 487.758** -2.01 837.714** -2.69 
LKS 51.46 8.02 48.64 8.04 67.68 7.18 28.210** 0.35 479.327** -2.13 779.419** -2.45 
Note. a Values are expressed in T scores.  
L = Lie; K = Correction; S = Superlative Self-Presentation. 
* p < .01. ** p < .001. 

 
Globally, the Odds Ratio identified an extremely accen-

tuated tendency of underreporting in the Organizational 
sample in comparison to the Normal and Clinical samples, 

and a greater tendency for underreport in the Normal sam-
ple than in the Clinical one, with exception of L scale (see 
Table 4). 

 



Detecting underreport in real-world assessment contexts: The utility of multiple-scale indicators                                                                        561 

anales de psicología / annals of psychology, 2022, vol. 38, nº 3 (october) 

Table 4 
Frequency of Underreport Criteria by Sample and Analysis of Odds Ratio. 

 
A. Normal sample  

(N = 339) 
B. Clinical sample 

(N = 695) 
C. Organizational  
sample (N = 344) 

Odds Ratio 

 N % N % N % A vs. B A vs. C B vs. C 

L < 65 226 67 430 62 57 17    
L ≥ 65 113 33 265 38 287 83 1:1 1:10 1:10 

K < 65 326 96 686 99 185 54    
K ≥ 65 13 4 9 1 159 46 3:1 1:22 1:66 

S < 65 331 98 686 99 137 40    
S ≥ 65 8 2 9 1 207 60 2:1 1:63 1:115 

L˅K < 65 328 97 687 99 195 57    

L˄K ≥ 65 11 3 8 1 149 43 3:1 1:23 1:66 

L˄S < 65 332 98 688 99 149 43    

L˄S ≥ 65 7 2 7 1 195 57 2:1 1:62 1:129 

K˅S < 65 335 99 690 99 194 56    

K˄S ≥ 65 4 1 5 1 150 44 2:1 1:65 1:107 

L˅K˅S < 65 335 99 691 99 202 59    

L˄K˄S ≥ 65 4 1 4 1 142 41 2:1 1:59 1:121 

Note. L = Lie; K = Correction; S = Superlative Self-Presentation.  

 
The mean correlation of each underreport indicator with 

the clinical scales suggested S, LS, KS and LKS as being the 
most strongly negatively correlated with the clinical scales. 

Nevertheless, all the indicators showed a negative mean cor-
relation of moderate strength with the clinical scales (see Ta-
ble 5).  

 
Table 5 
Pearson Correlation Matrix for the Underreport Indicators and the Clinical Scales. 
(N = 1378). 
 Hs D Hy Pd Mf Pa Pt Sc Ma Si 

L -.148 -.249 -.122 -.326 -.177 -.319 -.326 -.352 -.192 -.390 
K -.269 -.455 -.194 -.354 -.222 -.539 -.418 -.484 -.331 -.642 
S -.396 -.543 -.302 -.526 -.256 -.596 -.545 -.612 -.400 -.675 
LK -.231 -.389 -.175 -.381 -.223 -.475 -.415 -.466 -.290 -.572 
LS -.298 -.436 -.233 -.470 -.239 -.504 -.480 -.532 -.326 -.587 
KS -.343 -.514 -.256 -.455 -.246 -.584 -.497 -.565 -.376 -.677 
LKS -.301 -.462 -.229 -.450 -.244 -.539 -.480 -.538 -.342 -.632 
Note. L = Lie; K = Correction; S = Superlative Self-Presentation; Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf 
= Masculinity/Femininity; Pa = Paranoia; Pt = Psychastenia; Sc = Schizophrenia; Ma = Hypomania; Si = Social Introversion. 
All coefficients are significant at p < .001. 

 
As the Odds Ratio and the correlation coefficients indi-

cated that LKS was the most adequate and robust underre-
port indicator, we wanted to analysed the specific impact this 
indicator would have on the clinical profile of the partici-

pants. Therefore, we compared the participants with L˄K˄S 

≥ 65 with participants who had L˅K˅S < 65. The MANO-
VA revealed a statistically significant difference between the 

two groups in the combined dependent variables F(1, 1376) 
= 38.065, p < .000, Wilks' Λ = .782, partial η2 = .218. 

The multivariate analysis (see Figure 2) showed the par-

ticipants identified as underreporters (i.e., with L˄K˄S ≥ 65) 
had significantly lower mean score in all clinical scales, ex-
cept for Hs and Hy scales. Mean effect size for the differ-
ences between these participants were large for D, Pa, Sc 
and Si scales, and moderate to large for Pd, Mf, Pt, and Ma 
scales. 
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Figure 2 
Mean Profile of the Clinical Scales of the Participants With and Without Underreport. 

 
 
 Hs D Hy Pd Mf Pa Pt Sc Ma Si 

Without Underreport (N = 1228)          
M (SD) 60 (14.2) 68 (16.2) 60 (15.4) 61 (15.1) 52 (9.8) 62 (20.1) 63 (16.7) 65 (18.8) 55 (10.9) 56 (11.9) 
With Underreport (N = 150)         
M (SD) 54 (5.7) 54 (6.6) 55 (6.4) 51 (4.5) 47 (7.1) 45 (5.3) 52 (4.3) 51 (4.5) 49 (5.7) 41 (5.5) 
F(1, N = 1376) 28.58* 110.58* 15.80* 70.13* 37.98* 100.73* 62.43* 86.21* 41.28* 232.48* 
Cohen’s d 0.46 0.91 0.34 0.72 0.53 0.87 0.68 0.80 0.56 1.32 
Note. Values are expressed in T scores.  
Hs = Hypochondriasis; D = Depression; Hy = Hysteria; Pd = Psychopathic Deviate; Mf = Masculinity/Femininity; Pa = Paranoia; Pt = Psychastenia; Sc = 
Schizophrenia; Ma = Hypomania; Si = Social Introversion. 
*p < .001. 

 

Discussion 
 
The present study aims at comparing the capacity of single 
and multiple-scale indicators to assess underreport in sam-
ples of different assessment contexts, being expected that 
multiple-scale underreport indicators would be better at dif-
ferentiating these samples. 

As expected, the three samples showed significant differ-
ences in the underreport level, with the organizational sam-
ple clearly presenting both a greater tendency to deny psy-
chological difficulties, and to present in an unrealistically 
positive way. This sample had the highest T scores is the un-
derreport scales, which is in accordance with results of stud-
ies using simulation designs, with the MMPI-2 (e.g., Mazza 
et al., 2020) and with other personality inventories (e.g., 
Chantler & Lushington. 2016), in which participants in the 
faking good condition had significantly higher values in the 
underreport scales than participants in the honest condition. 

All the underreport measures of the MMPI-2 were capa-
ble of differentiate samples with different baseline tenden-
cies to underreport. The fact that the mean clinical profile of 
the Organizational Sample was below the average, while the 
Normal Sample had an average mean clinical profile, indi-
cates that this difference is due to an underreport response 
tendency, as the individuals of both samples are non clinical 
participants, and thus not significantly different in what per-
tains to expected psychological pathology. 

In the organizational context, all underreport indicators 

showed an above critical ( 65) mean value, with exception 
of K scale and KS indicator. This fact may be related to the 
own nature of K scale, which is composed of more subtle 
items and, as such, making it harder to distort the answers to 
these items (Graham, 2012). This measure may be conceptu-
alized as a non-conscious defensive measure, which may in-
dicate that the tendency to underreport in this sample is 
mainly a conscious behavior. Moreover, in the study of Maz-
za et al. (2020), respondents with instructions to fake-good 
had not significantly slower response time than honest re-
spondents in the K scale, while they had it on the L scale, 
and the authors rely on the fact that the K scale is less trans-
parent and focuses on more complex behaviors, requiring 
more time from honest respondents to choose they answer. 

In an organizational context, individuals scored between 
1.33 and 2.13 standard deviations higher than individuals in a 
community context. This data suggests more accentuated 
differences between underreporters and honest responders 
than the ones pointed by Baer and Miller (2002). 

The Normal and the Clinical samples had significant dif-
ferences in all underreport measures, with exception of L 
scale, although the magnitude is rather small and all indica-
tors showed average means scores. Therefore, these samples 
do not seem to have a baseline tendency to underreport. 
Nevertheless, it is possible to conclude that in these samples, 
an individual evaluated in a community context has a similar 
tendency to an individual in a clinical context to deny com-
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mon shortcomings (as shown by L), and a greater tendency 
to minimize or deny psychological difficulties as well as to 
claim unrealistically positive qualities (as shown by K and L). 
These data can be framed in the nature of such samples, as 
individuals in a clinical context should be more aware of 
their psychological difficulties as well as more predisposed to 
disclosure such difficulties as to obtain help. Individuals in 
this context may also be in a particular fragile moment, mak-
ing it difficult to claim unrealistically positive qualities such 
as the ones that compose S scale. 

In reference to the performance of the underreport indi-
cators, the single-scale ones did not perform as well as the 
multiple-scale ones, except for S, which performed similar to 
the LKS indicator. Nevertheless, we consider the multiple-
scale indicator is more robust, as a single scale identifies a 
particular and specific tendency of underreport but not an 
underreport attitude to its full length, comprising different 
tendencies. In the particular case of S scale, an individual 
who presents critical values on this scale alone may be un-
derreporting or may only actually have socially desirable at-
tributes as a feature of his or her personality. Additionally, 
single-scale indicators have a greater risk of identifying false 
positives.  

On the other hand, the two-scale indicators were not as 
effective as LKS indicator in differentiating the three sam-
ples. These results are in line with standard clinical guidelines 
for this instrument, which advise analysis of these scales con-
jointly (Graham, 2012) and to make careful interpretations, 
as well as assess extra-test information, when only one scale 
shows critical values. 

Furthermore, LKS was more robust in identifying the 
specific motives underlying a global underreport attitude of 
the participants. It intends to capture underreporting in all its 
dimensions: defensiveness (i.e., denying of psychological dif-
ficulties – mainly detected by K scale) as well as affirming 
greater capacities and attributes than the ones actually pos-
sessed (i.e., social desirability – mainly detected by L and S 
scales). Considering the implications of the different un-
derreport indicators in regard of probability of type I (i.e., 
false positives) and type II (i.e., false negatives) errors, the 
data from the present study suggests L scale as being the 
more prone to wrongly identify an honest respondent as an 
underreporter. At the same time, LKS indicator seems to be 
the less prone to produce false positives, as it integrates dif-
ferent underreport tendencies; the fact that it defines an un-
derreport prevalence in the Organizational Sample slightly 
above what literature suggests (Baer & Miller, 2002) seems to 
show that the prevalence of underreport in our real-world 
context is actually higher than the one identified with simula-
tion designs, and can make us confident that it produces a 
reduced number of false negatives and that the prevalence of 
underreport is actually higher in this sample. 

The fact that LKS identified an underreport prevalence 
of about 41% in the Organizational sample, in contrast with 
about 1% in the Normal and Clinical samples, shows its ef-
fectiveness, and this prevalence is lower than the one identi-

fied by other indicators, which makes it a more cautious in-
dicator of a global underreport attitude. 

Considering the negative association between the un-
derreport indicators and the clinical scales, reported in the 
literature (Butcher et al., 2001; Graham, 2012), it is present 
in our results, with correlation values between LKS and the 
ten clinical scales that range between -.229 (in Hy) and -.632 
(in Si), with a mean value of -.422, in the whole sample. 

Although some correlations are spurious, namely in five 
clinical scales in which K takes part in the score estimation 
(i.e., Hs, Pd, Pt, Sc and Ma), we must stress that the higher 
correlation coefficients occured in Si and Pa, scales in which 
that does not happen, i.e., cases in which the correlations are 
not spurious.  

Comparing the clinical profile of participants who 
showed an underreport attitude (identified by a joint eleva-
tion of L, K, and S scales) with the one of participants who 
were classified as honest responders (i.e., with no elevation 
in none of these scales), there was a clear difference in the 
profile elevation. That indicates response attitude has a high 
implication on the disclosure of psychopathological symp-
toms and personality characteristics, and as 95% of the indi-
viduals identified as underreporters belong to the Organiza-
tional Sample, the higher impact of this response attitude in 
this context is evident. The only two scales in which there 
was no significant difference between honest responders and 
underreporters were Hs and Hy, meaning that individuals 
doing underreport seem to be willing to admit some con-
cerns with their body, health and illness, which they express 
at a very moderate level, i.e., within normative values, which 
they may consider less problematic to disclosure in a psycho-
logical assessment.  

Qualitatively, in the community and clinical contexts, a 
great number of individuals showed critical values in L scale 
in comparison to the other indicators. It seems to indicate 
that the underreport present in these samples is of a socially 
desirability nature. In the organizational context, critical 
scores tended to show across all underreport scales, hence 
indicating that the underreport in this sample consists in a 
tendency for individuals to present an unrealistically social 
positive self-portrait as well as a defensive tendency. Thus, 
the data suggests that participants in contexts in which there 
is a great tendency to underreport tend to have above critical 
values in all underreport scales. 

Although the current study has several strengths, such as 
use of naturally occurring (rather than simulated) underre-
porting and large samples from three specific contexts, a 
main limitation concerns the differences regarding the ana-
lyzed demographic variables, mainly in gender, as most of 
the organizational sample is masculine. Thus, although the 
MMPI-2 converts raw scores into T scores having gender 
differences into account, which reduces possible result bias 
regarding this difference, the generalization of this results to 
women should be avoided. The replication and research that 
furthers these findings are needed, and a promising research 
may be the assessment of response times and mouse trajec-
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tories (Mazza et al, 2020) not with simulation designs but 
with real world samples. 

 

Conflict of interest.- The authors of this article declare no conflict 
of interest. 
Financial support.- This research was supported by CICPSI. 

 

References 
 
Archer, R. P., Handel, R. W., & Couvadelli, B. (2004). An evaluation of the 

incremental validity of the MMPI-2 Superlative (S) scale in an inpatient 
psychiatric sample. Assessment, 11(1), 102-108. 
 https://doi.org/10.1177/1073191103257396 

Baer, R. A., & Miller, J. (2002). Underreporting of psychopathology on the 
MMPI-2: A meta-analytic review. Psychological Assessment, 14(1), 16-26. 
 https://doi.org/10.1037/1040-3590.14.1.16 

Bagby, R. M., Nicholson, R. A., Buis, T., Radovanovic, H., & Fidler, B. J. 
(1999). Defensive responding on the MMPI-2 in family custody and ac-
cess evaluations. Psychological Assessment, 11(1), 24-28. 
 https://doi.org/10.1037/1040-3590.11.1.24 

Bathurst, K., Gottfried, A. W., & Gottfried, A. E. (1997). Normative data 
for the MMPI-2 in child custody litigation. Psychological Assessment, 9(3), 
205-211.  https://doi.org/10.1037/1040-3590.9.3.205 

Ben-Porath, Y. S. (2013). Self-report inventories: Assessing personality and 
psychopathology. In I. B. Weiner (Series Ed.), J. R. Graham & J. A. 
Naglieri (Vol. Ed.), Handbook of psychology: Vol. 10. Assessment psychology 
(2nd ed., pp. 622–644). Wiley.  

Butcher, J. N., Graham, J. R., Ben-Porath, Y. S., Tellegen, A., Dahlstrom, 
W. G., & Kaemmer, B. (2001). MMPI–2 (Minnesota Multiphasic Personality 
Inventory–2): Manual for administration, scoring, and interpretation (Revised 
ed.). University of Minnesota Press. 

Chantler, L., & Lushington, K. (2016). The impact of coaching on faking-
good/under-Reporting on the PAI. Psychiatry, Psychology and Law, 23, 29-
36.  https://doi.org/10.1080/13218719.2015.1026867 

De Lorenzo, M. (2013). Employee mental illness: Managing the hidden epi-
demic. Employee Responsibilities and Rights Journal, 25, 219–238. 
 https://doi.org/10.1007/s10672-013-9226-x  

DeVylder, J. E., & Hilimire, M. R. (2015). Screening for psychotic experi-
ences: Social desirability biases in a non-clinical sample. Early Intervention 
in Psychiatry, 9(4), 331–334.  https://doi.org/10.1111/eip.12161 

Ellison, M. L., Russinova, Z., MacDonald-Wilson, K. L., & Lyass, A. (2003). 
Patterns and correlates of workplace disclosure among professionals 
and managers with psychiatric conditions. Journal of Vocational Rehabilita-
tion, 18, 3–13. 

Graham, J. R. (2012). MMPI-2: Assessing personality and psychopathology (5th 
ed.). Oxford University Press. 

Hahn, J. (2005). Faking bad and faking good by college students on the Ko-
rean MMPI-2. Journal of Personality Assessment, 85, 65–73. 
 https://doi.org/10.1207/s15327752jpa8501_06 

Mazza, C., Monaro, M., Burla, F. Colasanti, M., Orrù, G., Ferracuti, S. & 
Roma, P. (2020). Use of mouse-tracking software to detect faking-good 
behavior on personality questionnaires: An explorative study. Scientific 
Reports, 10:4835.  https://doi.org/10.1038/s41598-020-61636-5 

Roma, P., Mazza, C., Mammarella, S., Mantovani, B., Mandarelli, G., & Fer-
racuti, S. (2019). Faking-good behavior in self-favorable scales of the 
MMPI-2: A study with time pressure. European Journal of Psychological As-
sessment, 36, 250–258.  https://doi.org/10.1027/1015-5759/a000511  

Wygant, D. B., Walls, B. D., Brothers, S. L., & Berry, D. T. R. (2018). As-
sessment of malingering and defensiveness on the MMPI-2 and MMPI 
2 RF. In R. Rogers & S. D. Bender (Eds.), Clinical assessment of malingering 
and deception (pp. 257–279). The Guilford Press. 

Ziegler, M., MacCann, C., & Roberts, R. (2011). Faking: Knowns, un-
knowns, and points of contention. In M. Ziegler, C., MacCann, & R. 
Roberts (Eds.), New perspectives on faking in personality assessment (pp. 3-18). 
Oxford University Press. 

 

https://doi.org/10.1007/s10672-013-9226-x
https://doi.org/10.1111/eip.12161
file:///C:/Users/User/Documents/Artigo%20Anales/ https:/doi.org/10.1207/s15327752jpa8501_06
file:///C:/Users/User/Documents/Artigo%20Anales/ https:/doi.org/10.1027/1015-5759/a000511

