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The Minnesota Multiphasic Personality Inventory-2 (MMPI-2) is a psychological testing tool used to measure
psychological and personality constructs. The MMPI-2 has proven helpful in identifying individuals with
nonepileptic events/nonepileptic seizures. However, the MMPI-2 has had some updates that enhanced its origi-
nal scales. The aim of this article was to test the utility of updated MMPI-2 scales in predicting the likelihood of
non-epileptic seizures in individuals admitted to an EEG video monitoring unit. We compared sensitivity, spec-
ificity, and likelihood ratios of traditional MMPI-2 Clinical Scales against more homogenous MMPI-2 Harris-
Lingoes subscales and the newer Restructured Clinical (RC) scales. Our results showed that the Restructured
Scales did not show significant improvement over the original Clinical scales. However, one Harris-Lingoes sub-
scale (HL4 of Clinical Scale 3) did show improved predictive utility over the original Clinical scales as well as over
the newer Restructured Clinical scales. Our study suggests that the predictive utility of the MMPI-2 can be im-
proved using already existing scales. This is particularly useful for those practitioners who are not invested in
switching over to the newly developed MMPI-2 Restructured Form (MMPI-2 RF).

© 2016 Elsevier Inc. All rights reserved.
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1. Introduction

An epileptic event (EE) may be defined as a seizure that is accompa-
nied by epileptiform electrographic changes (asmeasured by electroen-
cephalography (EEG)). A nonepileptic event (NEE), on the other hand, is
clinically similar (i.e., mimics the behavior symptoms of a seizure) but
lacks concurrent EEG findings. Nonepileptic events can also be referred
to as nonepileptic seizures, pseudoseizures, or psychogenic nonepileptic
seizures. Nonepileptic events are believed to result from organic
(e.g., movement disorder, syncope) or psychogenic (e.g., somatization,
anxiety) processes [1]. The field of psychology has been instrumental
in investigating psychological profiles of individuals with NEE and
developing psychological predictors of NEE. Particularly on the Epilepsy
Monitoring Unit (EMU), identifying those patients who are more likely
to have NEE is a multi-specialty effort (e.g., psychology, psychiatry,
neurology). Any indicator that provides data is helpful. One tool in
particular, the Minnesota Multiphasic Personality Inventory (MMPI/
MMPI-2), has been helpful in this respect [1–2]. The MMPI-2 has well-
established utility in identifying patients with NEE, especially when
combined with clinical data such as negative routine EEG findings [3].
The MMPI-2 can provide not only predictive algorithms, for example
likelihood ratios that the patient has nonepileptic events based on

their MMPI-2 profile, but also psychological and personality factors
that can better characterize the patient's NEEs (e.g., anxiety vs. conver-
sion). When NEEs are believed to be psychogenic, the psychological
profile becomes a primary area of focus for diagnosis and intervention.

Early work byWilkus, Dodrill, and Thompson [4] developed algo-
rithms usingMMPI scales that best predicted NEE. Their first publica-
tion of the decision rules demonstrated 80% accuracy in predicting
NEE. With the subsequent release of the MMPI-2, Derry and
McLachlan [5] developed a new set of criteria applicable to the
MMPI-2. In a 2003 publication, Cragar [2] and colleagues compared
theWilkus and Dodrill criteria against those of Derry andMcLachlan.
The authors found that theWilkus and Dodrill criteria (adapted from
theMMPI to theMMPI-2) showed sensitivity of 68% and specificity of
55%, while the Derry and McLachlan rules showed sensitivity of 48%
and specificity of 58%. They concluded that applying these rules leads
to high false positive errors. Studies utilizing the MMPI-2 show that
elevations on Clinical Scales 1 and 3 are the most consistently signif-
icant predictors of NEE [2,5]. However, these scales are only mildly to
moderately good predictors. Furthermore, the studies have focused
almost exclusively on the Clinical Scales.

Moving forward in this area of research, investigations need to look
into other MMPI-2 scales that may be more useful in characterizing pa-
tientswith NEEs. The group of otherMMPI-2 scales thatwe investigated
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in this study are the Harris and Lingoes (HL) subscales. Noting that the
primary criticism of MMPI-2 Clinical scales is their heterogeneity, at-
tempts have been made to generate more homogeneous alternatives.
For example, Harris and Lingoes (HL) constructed 5 homogeneous
subscales within Clinical Scale 3, with each subscale measuring a
“sub-construct” of the more general “parent” Scale 3 [6]. Clinical
Scale 3 was developed to identify individuals who are having psy-
chological impairment in response to stress, a form of “hysterical” re-
sponse [6]. Thus, the scale was known as the Hysteria scale and
summarized in the traditional MMPI-2 2-letter nomenclature as
“Hy.” The items in it correspond to a variety of constructs, including
somatic manifestations (e.g., chest pain, nausea), denial of psycho-
logical problems, and naiveite. However, when Harris and Lingoes
deconstructed this scale, they developed 5 subscales and titled
them in a descriptive manner, making the constructs they measured
obvious. The five subscales are Denial of Social Anxiety (Hy1), Need
for Affection (Hy2), Lassitude-Malaise (Hy3), Somatic Complaints
(Hy4), and Inhibition of Aggression (Hy5).

Another set of newer more homogeneous scales are the
Restructured Clinical scales (RC scales). In 2003, Tellegen et al. [7]
restructured the MMPI-2 clinical scales, separating from them a gen-
eral demoralization factor that was believed to minimize their dis-
criminant validity. The result was what has been shown by some to
be a more homogeneous, construct-specific set of clinical scales
(the RC scales) [8]. The RC scales also excluded subtle items that
had been included in the original version of the MMPI Clinical Scales
but later found to be unrelated to the construct being measured by the
scale in which they belonged [9]. In 2008, the MMPI-2 Restructured
Form (MMPI-2 RF) was released [10]. The MMPI-2 RF now includes
fewer test items than the MMPI-2, with the Clinical Scales being re-
placed by the RC scales, and with other MMPI-2 scales being
restructured. Studies on the MMPI-2 RF have been coming forward, in-
cluding in the area of epilepsy [11–12]. However, there is no reason to
believe that the MMPI-2 is being abandoned or that there are not clini-
cianswho still prefer to use theMMPI-2 over theMMPI-2 RF. In an effort
to continue with research applicable to the MMPI-2, the aim of this
study was to investigate the usefulness of MMPI-2 measures that may
address some of the criticisms of the MMPI-2 scales (particularly their
heterogeneity) while also increasing its utility in predicting NEEs.

To our knowledge, the Harris Lingoes (HL) subscales have not been
subjected to any test of their ability to predict NEEs but have been
proposed as a useful area of investigation. Additionally, given that the
MMPI-2 Restructured Clinical (RC) scales are an improvement in homo-
geneity over the original MMPI-2 Clinical Scales, we included them in
our analysis of MMPI-2 measures to be investigated for their utility in
predicting NEEs.

In our study, we aimed to assess the predictive utility of RC scales
1 and 3 compared to that of the traditional MMPI-2 Clinical Scales 1
and 3, and to investigate the predictive utility of the Harris Lingoes
subscales of the Clinical Scale 3. We present sensitivity, specificity,
and likelihood ratio calculations for each scale. We expected that
the Harris Lingoes subscales and the RC scales would outperform
their more heterogeneous “parent” scales.

2. Methods

2.1. Participants

One hundred eighty-four adult patients who were identified
through consecutive admissions on the long-term video-EEG unit of a
comprehensive epilepsy center. All patients received anMMPI-2 assess-
ment as part of their routine examination. A subset of patients (N =
108) also received a routine EEG examination prior to their video-EEG
admission. Patient demographic and clinical data are presented in
Table 1. Based on our exclusion criteria described below, our final sam-
ple consisted of 148 subjects.

Each patient was categorized as having epileptic events (EE, 32.6%),
nonepileptic events (NEE, 41.8%), both (6%), or unconfirmed (UC,
19.6%). The small group of patients with both NEE and EEwere grouped
with the NEE patients because the purpose of our study was to predict
NEE (irrespective of comorbid epilepsy). The unconfirmed group com-
prised patients who did not exhibit any event (no seizures) or any epi-
leptiform activity on EEG while on the unit. Due to their indeterminate
nature, subjects in the unconfirmed group were excluded from the
study. Finally, we excluded from our analyses individuals whose
MMPI-2 profiles were invalid due to inconsistency in their responses.
We used the traditional cut-off scores for scales TRIN and VRIN to
measure consistency. Prior studies have utilized similar classifications
and exclusion criteria [2,3,11,13]. The study was approved by the insti-
tutional review boards at both the University of Kansas School of Med-
icine – Wichita and Via Christi Hospital, as records from both
institutions were reviewed. The study was conducted in such a manner
that subjects could not be identified.

2.2. Statistical analyses

First, to describe our sample, we used frequency analyses (Table 1).
We compared the diagnostic groups on basic demographic characteris-
tics using one-way ANOVA and Chi-square analyses (Table 1). Second,
for our main analyses, we used t-tests to compare mean T-Scores on
our MMPI-2 scales of interest between the EE and the NEE groups. Our
scales of interest were Clinical Scales 1 and 3, Harris Lingoes subscales
1–5 of Clinical Scale 3, and the Restructured Clinical scales 1 and 3
(Table 2). Third, and also for our main analyses, we calculated sensitiv-
ity, specificity, and Likelihood Ratios (LR's) for each of our predictor var-
iables in predicting NEE group membership (Table 3). For the latter
analysis, since MMPI-2 scores are numerically continuous but clinically
categorical, we dichotomized those using standard cutoffs (T ≥ 65). In an
attempt to increase specificity and minimize false positive errors, we
also used cutoff scores derived from our between-group analysis
outlined in Table 2. For each scale of interest, we used as a cutoff score
themean T-Score of the scale from theNEE group. Finally, we calculated
the diagnostic utility of routine EEG in a subset of our patients and com-
pared it to that of the MMPI-2 scales.

Table 1
Sample characteristics.

Total sample
N = 148

EE
N = 60

NEE
N = 88

p

Age M (SD) years 38.45(13.46) 39.88 (14.71) 37.47(12.53) 0.300
Gender (%F) 66.9% 65.0% 68.2% 0.724
Race (%Cauc) 85.8% 81.7% 88.6% 0.213
Length of Stay M (SD) days 4.22(0.83) 4.32 (0.87) 4.16 (0.79) 0.301

Table 2
T-Score comparisons between diagnostic groups.

EE
N = 60

NEE
N = 88

p

MMPI-2 scale 1 T-Score M (SD) 64.05 (13.35) 72.92 (11.39) 0.000
MMPI-2 scale 3 T-Score M (SD) 62.60 (14.20) 72.94 (13.25) 0.000
MMPI-2 scale 3 HL1 T-Score M (SD) 49.75 (8.99) 49.43 (9.84) 0.848
MMPI-2 scale 3 HL2 T-Score M (SD) 51.25 (8.70) 49.26 (11.11) 0.264
MMPI-2 scale 3 HL3 T-Score M (SD) 62.62 (16.05) 69.30 (14.74) 0.013
MMPI-2 scale 3 HL4 T-Score M (SD) 59.73 (14.01) 74.35 (15.95) 0.000
MMPI-2 scale 3 HL5 T-Score M (SD) 48.58 (9.43) 47.78 (10.39) 0.647
MMPI-2 RC scale 1 T-Score M (SD) 62.04 (12.56) 71.08 (12.85) 0.000
MMPI-2 RC scale 3 T-Score M (SD) 50.25 (10.40) 51.71 (10.47) 0.424
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