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Dimensiones de los trastornos de la
personalidad y correlatos neurofisiológicos

Introducción. El objetivo es identificar la estructura
factorial que subyace a los trastornos de la personalidad
utilizando medidas clínicas y de la personalidad y com-
probar si la estructura resultante es válida o teóricamente
comprensible utilizando medidas neurocognitivas y psi-
cofisiológicas para establecer las posibles diferencias
existentes entre los factores.  

Método. A partir de los datos obtenidos con las esca-
las MCMI-II y BFQ en una muestra de 87 sujetos diag-
nosticados de alguna de las categorías clínicas de los
trastornos de la personalidad del DSM-IV y 17 controles
normales se realizaron análisis factoriales de primero y
segundo orden. 

Resultados. Se obtuvieron cinco factores de primer or-
den (denominados personalidad agresiva, personalidad con
déficit social, personalidad no patológica, personalidad ob-
sesiva y personalidad no asertiva) y tres factores de segun-
do orden (personalidad con déficit social/no asertiva, per-
sonalidad agresiva y personalidad no patológica/obsesiva). 

Conclusiones. En el análisis de la relación existente
entre los factores de segundo orden y las medidas neuro-
cognitivas y psicofisiológicas se encontró que las persona-
lidades socialmente inhibidas y no asertivas (factor 1) se
caracterizaron por déficit neuropsicológicos específicos en
la atención sostenida, que las personalidades agresivas
(factor 2) se caracterizaron por la impulsividad y el déficit
en la formación de conceptos y que las personalidades no
patológicas con rasgos obsesivos (factor 3), presentaban un
nivel progresivamente menor de eficacia en tareas de aten-
ción sostenida y una mayor respuesta psicogalvánica al es-
trés a medida que los rasgos de obsesividad aumentaban.
Palabras clave:
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INTRODUCTION

The concept of personality disorder (PD) has been con-
tinually modified1, and conceptual problems increased

Introduction. To objective is to identify the factorial
structure underlying personality disorders, using clinical
and personality measures, and to check whether the resul-
ting structure is valid and theoretically comprehensible,
using neurocognitive and psychophysiological measures for
establishing possible differences between the factors. 

Method. From the data obtained with the scales 
MCMI-II and BFQ administered to a sample of 87 subjects
diagnosed as a case of any clinical category of DSM-IV per-
sonality disorders, and 17 normal controls, we carried out
first-order and second-order factor analyses.

Results. Five first-order factors (designated as aggres-
sive personality, personality with social deficit, non-patho-
logical personality, obsessive personality and non-assertive
personality) and three second-order factors (personality
with social deficit/non-assertive, aggressive personality, and
non-pathological/obsessive personality) were found. 

Conclusions. On studying the second-order factors in
relation to neurocognitive and psychophysiological mea-
sures, it was found that socially-inhibited and non-assertive
personalities (factor 1) are characterized by specific neu-
ropsychological deficits in sustained attention; that aggres-
sive personalities (factor 2) are characterized by impulsive-
ness and deficit in concepts formation; and that in
non-pathological personalities with obsessive traits (factor 3),
as obsessiveness increases, subjects present less efficacy in
sustained attention tasks and greater psychogalvanic re-
sponse to stress. 
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with DSM Axis II2, a hybrid of observations derived from
clinical work and research, where the ten current catego-
ries have been defined using criteria from different areas
of functioning, such as cognition, affect, interpersonal re-
lations or the control of impulses, but in their organiza-
tion there is no underlying specific theoretical orientation
nor is there any empirical basis. The result of such weak
premises is a taxonomy with important shortcomings; a
deficient discriminant validity of the constructs and in-
struments of assessment and low test-retest reliability of
the categories; high comorbidity; an artificial dichotomy
of traits of a continuous nature and of criteria, in terms of
present-absent; and doubtful internal consistency and
construct validity of the three clusters (eccentric, dramatic
and anxious)3-5.

Diverse psycho-biological studies concede certain con-
struct validity to some of the PDs of the DSM, such as anti-
social personality, which has been found to be characte-
rized by structural and functional peculiarities in prefrontal
areas of the brain, reduction of psychophysiological re-
sponses to stress, and deficiencies in the mechanisms of
self-regulation of behaviour6,7; schizotypal disorder, in
which various deficits in frontal executive functions have
been identified8,9; or borderline disorder, in which some
decrease in the bilateral frontal metabolism has been
found10.  Nevertheless, the majority of studies call into
question the validity of both the DSM categories and clus-
ters11. 

As an alternative to the categorial definition of PDs, 
other models have been proposed, based on a set of dimen-
sions for representing maladaptive behaviour, such as that
of the big-five factors12, or that of temperamental and cha-
racter13,14, and psychobiological dimensions15. Neurocogni-
tive markers, evoked potentials or eye tracking characteris-
tics has also provided indicators of genotypic similarity of
schizotypal, schizoid and paranoid PDs. 

Bearing in mind the conceptual diversity and dissatis-
faction among professionals and researchers with regard to
the categorial taxonomies, this study sets out two objec-
tives: a) to identify the factorial structure underlying PDs,
using clinical and personality measures, and b) to check
whether the resulting structure is valid and theoretically
comprehensible, using neurocognitive and psychophysiolo-
gical measures for establishing possible differences between
the factors. 

METHOD

Participants

The sample was made up of 103 people, with a mean age
of 31.64 years (SD = 11.05), 41 males (39.8 %) and 62 fe-
males (60.2%). Education level was university in 20.2%, secon-
dary and professional in 47.1 %, and primary in the remain-

ing 32.7 %. At the time of the assessment, only 27.9 % of
the sample were students. Eighty-six were selected, in chro-
nological order, from patients the mental health centres of
the Principality of Asturias, and fulfilled the criteria one
DSM-IV PD (clinical group) (table 1), while 17 were taken
from the general population, with no history of mental dis-
orders (normal group). Exclusion criteria were age under 17
years, substance abuse, psychotic or organically-based cere-
bral pathology.

Measures

1. For the assessment of the personality dimensions and
possible clinical disorders, we used Spanish versions of Mil-
lon Clinical Multiaxial Inventory (MCMI-II)16 and The Big
Five Questionnaire (BFQ)17, an instrument validated with
Spanish population and based in the big factors model of
personality, suggested by Costa and McCrae18. In the case
of the clinical group, in addition to administering the tests
to each subject, we invited a close relative to respond to
the BFQ, with the aim of comparing the two sets of infor-
mation. The matrix of correlations between the data provi-
ded by relatives and subjects did not, however, show signi-
ficant differences; thus, in subsequent analyses we used
the data obtained directly from the participants in the
study.

2. We carried out a neuropsychological assessment of
prefrontal neurocognitive functions (concepts formation,
sustained attention, planning and mental flexibility), as
the executive functions play an important role in the con-
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Table 1 Clinical sample, according 
to DSM-IV categories

Personality disorders n (%)

Cluster A 22 (25.58)

Paranoid 6 (6.98)
Schizoid 10 (11.62)
Schizotypal 6 (6.98)

Cluster B 39 (45.35)

Bordeline 24 (27.90)
Antisocial 2 (2.32)
Histrionic 10 (11.62)
Narcissistic 2 (2.32)

Cluster C 22 (25.58)

Obsessive-compulsive 6 (6.98)
Dependent 10 (11.62)
Avoidant 6 (6.98)

Other (passive-aggressive, not specified) 3 (3.49)
Total sample 86
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trol, adaptation and self-regulation of behaviour. The fol-
lowing computerized tasks were self-administered, in the
format included in the STIM package (NeuroScan, Inc.):
Stroop Test19, with the presentation of 100 verbal stimuli
written in ink of a same or different colour to that which
they designate. Stimulus duration was 0.1 s, and inter-sti-
mulus interval was 1 s. The measures obtained were per-
centage of correct responses and mean reaction time to
congruent and incongruent stimuli (colour name and ink
coinciding or not), respectively, and number of time-outs;
Wisconsin Card Sorting Test (WCST)20,21, made up of six
sets of stimuli or categories in which the classification cri-
terion changed as soon as the figure of 10 correct respon-
ses had been reached. Auditory and visual feedback was
provided to inform subjects whether the response was cor-
rect or incorrect. The program provides three global mea-
sures: number of correct responses, number of incorrect
responses and number of categories completed; and Con-
tinuous Performance Test (CPT)22, a test of sustained at-
tention based on the presentation of 400 letters, among
which the subject must identify as target stimulus the let-
ter «T» when it appears after the letter «P» (lure stimulus).
Stimulus duration was 0.05 s, and inter-stimulus interval
was 1 s. The measures obtained were number of correct
responses (or errors of omission, considering the differen-
ce between correct responses and total target stimuli),
errors of commission (false alarms); sensitivity (a-prime),
which refers to the subject’s capacity to discriminate the
target stimulus from the rest of the contextual stimuli,
and response bias (beta), which indicated a conservative
criterion when the value is high and a liberal or impulsive
criterion when it is low; and finally, mean reaction time
between presentation of each target stimulus and emis-
sion of the response. 

3. For the psychophysiological assessment we obtained
two measures while participants performed two tasks on 
a computer (one of perceptual discrimination and another
arithmetical) of increasing difficulty, generating experi-
mental stress. These measures were: a) electrodermal re-
sponse, by means of the THE-RES CY-750, and b) cardiac 
frequency, by means of Cardioback CY-450. Both instru-
ments belong to the Biosoft biofeedback package, version 5,1
(BioCiber, SL).

Procedure

Subjects were examined individually in two sessions. In
the first session, personality tests were administered, and the
neuropsychological and psychophysiological assessments
were carried out in the second session, in a soundproofed,
well-lit laboratory room.

For the clinical group, the psychological assessment was
programmed during the first visit as part of the routine at-
tention, while free of pharmacological or psychological treat-
ments. Diagnoses were derived from clinical interviews by

experienced psychiatrists, but the diagnostic process was
completed with the administration of the IPDE by psycholo-
gists. Overall, there were not significant differences between
both diagnostic procedures.

RESULTS

For the first objective of this work, a factorial analysis
was carried out with the scores in the MCMI-II and BFQ scales.
Given that the aim was to check for the possible exis-
tence of some basic structure in the personality dimensions,
we felt it appropriate to consider the sample as a whole, re-
gardless of the existence or not of the clinical diagnosis of
PD. Theoretically, it is assumed that abnormal personalities
represent extreme levels of the same traits that make up the
normal personality; and previously, we made an analysis in
order to reveal possible differences between the two groups
in the sociodemographic variables, finding no statistically
significant differences, with the exception of the education
level (χ2 = 7.354; p < 0.05) that was lower in the PDs group.  

The factorial analysis of the personality measures, ob-
tained with the extraction of principal factors method
with oblimin direct rotation, revealed a structure of five
first-order factors that explained 80.27 % of the total va-
riance, and termed aggressive personality, personality with
social deficit, non-pathological personality, obsessive per-
sonality and non-assertive personality. In a second-order
factor analysis, with the aim of fitting the previous di-
mensions to a three-factor solution (as is the case of the
taxonomy of the DSM and in other research), we obtained
three dimensions: personality with social deficit and non-
assertive personality (factor 1); aggressive personality
(factor 2); and non-pathological personality and obsessive
personality (factor 3), that explained 70.52% of the total
variance (table 2). This three-factor solution shows cha-
racteristics far removed from those of the three clusters of
the DSM, with factor 1 (which includes schizoid and schi-
zotypal personalities) being perhaps the closest to DSM
cluster A.

With the aim of studying some of the differential cha-
racteristics of the three second-order dimensions, which
could give construct validity to the factorial solution ob-
tained, each one of the three factors was analyzed with the
neurocognitive and psychophysiological measures. Assum-
ing that each one of the personality dimensions obtained
may reflect different underlying cognitive, impulsiveness
and psychophysiological characteristics, we compared sub-
jects with various levels in the factorial scores.

First of all, we created two groups of subjects in each
factor. On the one hand, those whose factorial score was
above the mean, and on the other, those with factorial scores
below the mean. We used factorial scores rather than 
raw scores, since this approach takes into account the true
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eigenvalues of each variable in each factor, obtaining a mo-
re coherent value for each subject and/or group at the level
of each variable studied.

Next, we compared the neuropsychological and
psychophysiological variables between these groups, using
the non-parametric Mann-Whitney U test (table 3). In fac-
tor 1 (personality with social deficit and/or non-assertive
personality), we found no statistically significant differen-
ces between the groups. In factor 2 (aggressive persona-
lity), we found differences in the number of time-outs in
the Stroop Test (which may be expressing low impulsive-
ness in the less aggressive subjects), and in the sensitivity
measure of the sustained attention test (CPT) (that is, 
greater overall efficacy in the task in non-aggressive sub-
jects). With regard to factor 3, corresponding to non-
pathological and/or obsessive personality, we found differen-
ces in the two measures of the CPT: number of correct
responses and sensitivity index (that is, better performance
in those who score lower in this factor and are less obses-
sive); and in electrodermal response (lower resistance or
higher conductance in those who score higher and are
more obsessive). 

In third place, for a further and more detailed analysis
we divided the subjects into three levels in each of the se-
cond-order factors: those whose factorial score was be-
low percentile 25, those situated in the central 50 %, and
those who scored above percentile 75. We compared these
three groups of each factor with the same independent
variables. For this analysis we chose the Kruskal-Wallis
test (table 4). With regard to factor 1 (non-assertive 
personalities and with social deficit), we found differences
in errors of commission in the CPT (subjects situated at the
medium level of the social deficit factor being those that
committed most errors), though the post hoc Gibbons
test23 revealed no statistically significant differences. The
largest differences were observed between the subjects of
the low-level group (below percentile 25) and the me-
dium group, and between this central group and those at
the high level (above percentile 75). In the sensitivity mea-
sure, significant differences were also found between the
groups, with better performance the lower the score in
the factor; that is, greater efficacy in task performance
the lower the social deficit. In the pairwise comparison
we found differences close to statistical significance 
between those of low level (below percentile 25) and
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Table 2 Factorial structure obtained using the scales of the questionnaires MCMI-II and BFQ: first and
second order factors

First-order factors

Factor 1: agressive Factor 2: personality Factor 3: non-pathological Factor 4: obsessive Factor 5: non-assertive
personality with social deficit personality personality personality

Sadistic (0.89) Schizoid (0.69) Extraversion (0.87) Obsessive-compulsive (0.72) Dependent (0.84)
Antisocial (0.82) Histrionic (–0.67) Openness (0.85) Paranoid (0.50) Masochistic (0.70)
Paranoid (0.81) Avoidant (0.66) Conscientiousness (0.81) Masochistic (–0.28) Schizotypal (0.50)
Passive-aggressive (0.79) Narcissistic (–0.46) Agreableness (0.73) Passive-aggressive (–0.24) Avoidant (0.39) 
Narcissistic (0.72) Scizotypal (0.45) Emotional stability (0.46) Bordeline (–0.23) Bordeline (0.36)
Borderline (0.64) Extraversion (–0.23) Narcissistic (0.13) Avoidant (–0.23) Emotional stability (–0.23)
Dependient (–0.33) Masochistic (0.21) Dependent (0.19) Agreeableness (0.20)
Schizoid (0.33) Conscientiousness (0.17) Emotional stability (0.17) Histrionic (0.16)
Avoidant (0.32) Obsessive-compulsive (0.17) Antisocial (–0.17) Sadistic (–0.16)
Histrionic (0.31) Passive-aggressive (0.10) Conscientiousness (0.16) Obsessive-compulsive (0.11)
Emotional stability (–0.31) Borderline (0.11) Histrionic (–0.16)
Masochistic (0.30) Openness (–0.14)
Agreeableness (–0.19) Narcissistic (0.11)
Extraversion (0.14)
Openness (0.12)

Second-order factors

Factor 1 Factor 2 Factor 3

Personality with social deficit (0.56) Aggressive personality (0.39) Non-pathological personality (0.43)
Non-assertive personality (0.53) Obsessive personality (–0.43) Obsessive personality (0.30)
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the central group, and between the groups at the two 
extremes. 

As regards the second factor, aggressive personalities,
we found significant differences in the number of time-
outs in the Stroop test, indicating that the greater the ag-
gressiveness, the fewer the time-outs; that is, the more ag-
gressive the subjects, the quicker and more impulsive they
were found to be in their responses. The differences were
also significant in the pairwise comparison, so that this
was a markedly progressive characteristic according to the
level of aggressiveness. The response bias of the CPT also
revealed a conservative style in subjects with low aggres-
siveness and a more liberal criterion in those from the me-
dium level. Despite the fact that the post hoc Gibbons test
did not indicate statistically significant differences among
levels, it can nevertheless be observed that the medium
group (central 50 %) differed from the subjects of the
extreme groups. The groups also differed in the WCST, 
with the medium group making more errors than those
from the low-level group (below percentile 25) and those from
the high-level group (above percentile 75), though the dif-
ferences did not reach statistical significance in this se-
cond comparison.

In factor 3 we found significant differences in the num-
ber of correct responses and in the sensitivity measure of
the CPT, indicating a higher degree of efficacy in task per-

formance in subjects from the medium level of the factor;
thus, those who scored lowest in the normality factor and
those who scored highest in that factor and showed obses-
sive traits were least effective in task performance. Diffe-
rences resulting from the pairwise comparison among the
three groups were also significant. The measure of electro-
dermal response also revealed differences, with lower resis-
tance or higher conductance in those who scored highest in
this factor. 

DISCUSSION

The results of the factor analyses of two personality
tests have permitted us to obtain five first-order factors in
the personality characteristics of the subjects studied and
three second-order factors, two of which having clearly
abnormal characteristics and one factor with non-patho-
logical traits, although with some obsessive characteris-
tics. Factor 1 is that which bears the closest resemblance
to DSM Cluster A; factor 2 is highly saturated in aggres-
sive and antisocial behaviours; and the dimensions of the
BFQ but none of the characteristics of abnormal persona-
lity, with the exception of obsessive personality, loaded on
factor 3. 

The neurocognitive and physiological measures used re-
vealed the following differential characteristics in the be-
tween-groups analyses of each second-order factor: a spe-
cific alteration in sustained attention (commission errors
and sensitivity in the CPT) in personalities with social defi-
cit and low assertiveness (factor 1); differences between
the intensity levels of factor 2 (aggressive personality) in
impulsiveness (in the Stroop Test), conservative-liberal style
(in the CPT) and performance in the formation of con-
cepts task (WCST), and differences between the intensity
levels of factor 3 (non-pathological and/or obsessive perso-
nalities) in attentional efficacy (number of correct respon-
ses and sensitivity measure in the CPT) and electrodermal
response.

The grouping of the factors underlying the PDs was
quite different from those of the DSM. First-order factor 1,
called aggressive personality, was similar to that ob-
served in the structure found by Dowson and Berrios24,
with the difference that in the work of these authors and
in the DSM, paranoid personality was grouped with the
schizoid and schizotypal disorders, whereas in the present
research the paranoid disorder moves to the aggressive
factor.  

Other authors have also identified a factor involving
impulsive and sociopathic behaviour25,27. Mulder and Joyce28

obtained four factors, one of which was labelled anti-
social, that included the borderline, histrionic, antisocial,
narcissistic, passive-aggressive, and paranoid PDs. The se-
cond factor, called asocial, included the schizoid PD and
may be likened to factor 2 of the present research, la-
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Variables Groups Means Significance

Factor 2: aggressive 
personality

Stroop: time outs Low 13.09 p = 0.06
High 8.28

CPT: sensitivity (a-prime) Low 0.9789 p ≤ 0.05
High 0.9711

Factor 3: non-pathological
and/or obsessive 
personality

CPT: No. of correct Low 14.61 p = 0.01
responses High 14.45

CPT: sensitivity (a-prime) Low 0.9777 p < 0.001
High 0.9699

Skin resistance response Low –0.23 p < 0.05
High –0.11

Table 3 Validation of the second-order factors
comparing, from a dichotomic 
perspective, subjects whose factorial
score is below and above the mean:
measures for which statistically 
significant differences were found
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belled personality with social deficit, since here also the
schizoid PD is the one with greatest eigenvalue (0.69), fol-
lowed by histrionic PD (-0.67). These two disorders could
be considered as the two poles of a dimension, being his-
trionic PD the positive pole (strong presence of social rela-
tionships), and schizoid PD the negative pole (absence of
social relationships). 

Our first-order factor 2, personality with social deficit,
was made up of the avoidant, schizotypal and schizoid PDs;
a result close to that obtained by Dowson and Berrios24, as
they found a factor made up of the paranoid, schizoid, schi-
zotypal, avoidant, and self-defeating PDs. 

Factor 3 was made up of the BFQ scales, in the absence
of the abnormal personality scales of the MCMI-II, with the
exception of narcissism, which is represented with a rela-
tively low eigenvalue; therefore, this factor was labelled
non-pathological personality. 

Factor 4 was called obsessive personality, since the ob-
sessive-compulsive PD has the greatest eigenvalue (0.72),
followed by paranoid PD (0.50), perhaps due to the persis-
tence of the contents of consciousness such as suspicious-
ness, preoccupation with details, rigidity and stubbornness,
difficulty for forgetting insults or scorn, systematic mis-
trust, etc., which may also reflect obsessive components.
Some of this cognitive-interpersonal criteria for obsessive-
compulsive PD are persistent and have shown good longitu-
dinal diagnostic efficiency29. Our finding also coincides with
Mulder and Joyce’s fourth factor called «anankastic»28, the
obsessive-compulsive factor obtained by Parker et al. in a
four-factor model30,31, and the «anankastic» factor also
found in a four-factor solution by Tyrer and Alexander32.

Mulder and Joyce28 obtained a factor they called «as-
thenic», representing a dimension that included anxious
people, with behaviours of fear and dependence and, at
the same time, shy and with a desire to establish social
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Variables Groups Means Significance Post hoc comparisons

Factor 1: Personality with social deficit and/or 
non-assertive personality

CPT: No. of commission errors Low 1.51 p < 0.05
Medium 3.1
High 1.55

CPT: sensitivity (a-prime) Low 0.9781 p < 0.05
Medium 0.974
High 0.9722

Factor 2: aggressive personality

Stroop: time outs Low 14.75 p < 0.01 Low vs high (p < 0.05)
Medium 10.71 Medium vs high (p < 0.05)

CPT: response bias (beta) High 0.67 p = 0.05
Medium 0.53
High 0.62

WCST: No. of errors Low 37.37 p = 0.01 Low vs medium (p < 0.05)
Medium 50.98
High 40.61

Factor 3: non-pahtological and/or obsessive personality

CPT: No. of correct responses Low 14.53 p < 0.05
Medium 14.61
High 14.37

CPT: sensitivity (a-prime) Low 0.9771 p < 0.001 Low vs high (p < 0.05)
Medium 0.9771 Medium vs high (p < 0.05)
Low 0.9672

Skin resistance response Low –0.23 p < 0.05
Medium –0.20
High –0.07

Table 4 Validation of the second-order factors comparing three ranges of subjects whose factorial score is
below percentile 25, in the central 50 %, and above percentile 75: measures for wich statistically
significant differences were found
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relationships. That is, this dimension included the avoi-
dant, dependent, self-destructive, and schizotypal PDs. 
In our study we found a similar factor, which we called
non-assertive personality (factor 5), mainly because of
the high eigenvalue of the dependent and self-destruc-
tive PDs.

On the basis of these five first-order factors, in our study
we obtained three second-order personality factors. The
first of these grouped together personalities with social de-
ficit and non-assertive personalities. The characteristic
common to these two broad groups of disorders was a defi-
cit in interpersonal relationships. The second factor brought
together aggressive personalities and non-obsessive perso-
nalities, and the common characteristic here was the 
aggressiveness-impulsiveness component. Finally, the coin-
cidence in a single factor (factor 3) of traits of non-patho-
logical and obsessive personalities may be due to the exis-
tence of a certain commonality between the first-order
factor non-pathological personality and the characteristics
of perfectionism and obsessive persistence; in fact, in first-
order factor 3, the trait «conscientiousness» is one of those
with greatest eigenvalue (0.81).

Subsequently, we carried out a cluster analysis with the
five first-order factors in order to confirm the three-factor
solution. Using the hierarchical method, the solution ob-
tained was that a first cluster included the aggressive perso-
nalities; in a second cluster, the non-assertive personalities
with social deficit (social conflicts); and in a third cluster,
the obsessive personalities and the Big-five personality
factors. 

Previous studies aimed at identifying the most notable
basic dimensions of Axis II have concluded that there are
three principal dimensions (represented in the DSM as clus-
ters), as well as a fourth factor that included the obsessive-
compulsive disorder25,26, which was difficult to interpret,
and even rejected as a methodological artefact. Neverthe-
less, the results of Wiggins and Pincus33 show that this
fourth factor could be interpreted as the conscientiousness
dimension of the Big Five model. This factor appears as the
contrast between those disorders that are characterized by
organization and self-control (e.g., obsessive-compulsive dis-
order) and those characterized by a lack of self-discipline
(antisocial disorder). 

In the second part of the study, we divided up the sub-
jects on the basis of the second-order factors, in order to
compare the two interpretations on the nature of PDs: the
categorial and the dichotomic (in terms of present or ab-
sent) and the dimensional and the continuous (of graded
intensity or seriousness). The division of subjects above
and below the mean in each factor permits an approxima-
tion to the categorial perspective (one has a disorder or
one does not) and the identification of possible differen-
ces. Considering this two-level distribution, it was obser-
ved that in the second-order factor 1, which included dis-

orders with social deficit and non-assertiveness, there we-
re no between-group differences. In the second-order fac-
tor 2 it was found that the subjects with aggressive 
and impulsive traits responded more quickly (with fewer
time-outs) and were poorer at discriminating the relevant
from the irrelevant information in the sustained attention
test, compared to the subjects with scores below the mean
in this factor. Between-group comparisons in factor 3
showed that subjects with high levels of perfectionism or
obsessiveness scored proportionally fewer hits in the sus-
tained attention test, and had poorer discrimination indi-
ces and lower electrodermal response; that is, in a situa-
tion of experimental stress they displayed higher skin
conductance, which is almost certainly related to greater
psychophysiological reactivity. 

From this first comparison, it was deduced that the at-
tentional component is that which best discriminates be-
tween subjects with high levels in the factors underlying the
PDs and those who do not present disorders of this type.

Between-group comparisons, in a more dimensional or
continuous approach, at the three levels (low, medium and
high intensity in the factorial scores), permitted us to ob-
serve that in the second-order factor 1, qualitative changes
occur in sustained attention the higher the score in the
non-assertive/social deficit personality, in the form of a sig-
nificant increase in the number of commission errors, as
well as in terms of lower efficacy in task performance. The
more marked the social deficit, the more the decrease in ca-
pacity for discriminating the relevant from the irrelevant
stimuli in the perceptual task of sustained attention. This
finding, which was masked in the previous, dichotomic divi-
sion of the sample, could be related to the neurocognitive
deficit widely observed in schizotypal and schizoid personal-
ities34-38.

In the second-order factor 2, it was found that as the
tendency to aggressiveness increased there was also ex-
pressed a pattern of impulsive behaviour, a risky and liberal 
response style and a lower degree of efficacy in concepts
formation. These findings emerge from the comparison of
the subgroups in three measures: number of time outs in the
Stroop task, response bias (beta) in the CPT and number of
errors in the WCST, respectively. They coincide with the re-
sults of previous research (being more intense in antisocial
personality) and are attributed to functional anomalies in
the frontal cortex6.

Finally, the comparison of subjects with various levels of
intensity in the score in the second-order factor 3 permit-
ted the conclusion that the higher the score, the lower the
global efficacy in the sustained attention task (in accor-
dance with the sensitivity or a-prime measure of the CPT)
and the lower the electrical skin resistance to experimental
stress. Both results appear to be explained by the increase in
the anxiety level, which is almost certainly associated with
obsessiveness. 
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Thus, according to the results of the study, the factorial
structure underlying PDs allows the observation of three se-
cond-order dimensions, whose characteristics are as fol-
lows: socially-inhibited and non-assertive personalities, cha-
racterized by specific neuropsychological deficits in sustained
attention; aggressive personalities, characterized by impul-
siveness and a deficit in the formation of concepts; and
non-pathological personalities with obsessive traits, which,
as obsessiveness increases, present lower efficacy in tasks of
sustained attention and higher psychogalvanic response to
stress.

These results are in contrast to the discrete categories
and the three clusters of DSM axis II and the CIE-10 PDs
classification, based on clinical criteria. On the other hand,
they are closer to the findings of Livesley39, who carried
out a series of revisions of the instruments employed for
evaluating personality, and obtained a structure of 18 fac-
tors, which were reduced to four: emotional alteration,
dissocial behaviour, inhibition and compulsiveness. These
factors are related to those obtained in this study: deficit
in social involvement (inhibition), aggressive personality
(dissocial behaviour) and obsessive personality (compul-
siveness); emotional alteration may be related to anxiety dis-
orders.

Our study has certain shortcomings, however, that
should be taken into account on interpreting the results.
First, it is assumed that the structure underlying normal
personality (normal group) is related to abnormal person-
ality (clinical group), so that it was decided to carry out 
all the analyses with the two groups jointly. This assump-
tion, despite being widely accepted in psychopathological
research12,14,15, could perhaps have been analyzed more
thoroughly with large samples of subjects from both
groups. 

Secondly, we conducted exploratory factor analysis as it
is the procedure most widely used when the aim is to re-
duce the amount of variables, to test a given structure of per-
sonality, and a dimensional approach is implicitly as-
sumed40-43. However, advocates of confirmatory factor
analysis consider that the exploratory methodology has its
limitations11, among which are the indeterminate factorial
solutions themselves, the problem of the estimation of
commonalities and the lower flexibility when comparing
the solutions obtained; the greatest advantage of confirma-
tory factorial analysis is the provision of tests of signifi-
cance and the indices of fit for the hypotheses proposed44. Ne-
vertheless, the requirement for carrying out a confirmatory
factorial analysis is availability of theoretical and empirical
postulates of the model to be tested, the correlations be-
tween constructs, the connection between the constructs
and their measures and the correlations between the errors
of measurement. 

Millon and Davis45, meanwhile, criticize the use of factor-
ial methodology for describing the structure of the person-

ality, considering that the conclusions derived from the fac-
tors obtained with this technique are mere superficial des-
criptions, which neither explain the true mechanism of rela-
tionships between the elements of each factor nor the
etiology and development of the disorders. They also point
out that information beyond the statistics is necessary not
only in order to understand the nature of these disorders,
but also for specifying why one scheme is preferable to
another.  

Livesley39 also adopts a critical posture, though never-
theless employs this technique as a useful tool in the
study of personality traits and disorders. He considers it
necessary to take many subjective decisions when using
factor analysis, such as choosing the method of rotation,
refining imprecise diagnostic definitions, choosing patient
populations and naming the factors derived from the
analysis. 

In any case, Millon and Davis’s criticism of factor
analysis may be somewhat exaggerated, since when this
technique is used, the sole purpose is to find, in an objec-
tive and reliable way, a structure of personality - though,
of course, making use of other elements to explain the
factors obtained, since they are mere numerical struc-
tures of a series of observations made. It is precisely when
one finds external indicators, of a biological, psychologi-
cal or environmental nature, which permit the validation
of the resulting factors, that one can conclude that this
structure might be appropriate for defining PDs. The use,
as in this study, of neurocognitive and psychophysiologi-
cal measures, clearly does not exhaust the possibilities of
validation, nor can we be certain that they are the most
suitable ones for our purpose. Even so, we opted for these
measures on considering that they may allow us to ob-
serve certain underlying executive functions or biological
processes involved in self-control and self-regulation of
behaviour.

Finally, we also consider of interest to note the shor-
tage of the sample used, relative to the number of variables
in the factor analyses; accordingly, our findings could be
preliminary results, waiting to more studies with larger
samples.
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