Despite an emerging literature characterizing the
neuropsychological profiles of borderline, anti-
social, and schizotypal personality disorders, rela-
tions between personality disorder traits and neu-
rocognitive domains remain unknown. The
authors examined associations among Millon
Clinical Multiaxial Inventory—III personality dis-
order scales and eight neuropsychological domains
in 161 patients referred for neuropsychological
evaluation following closed head injury. Most per-
sonality disorder scales were associated with some
decrement in cognitive function, particularly
speeded processing, executive function, and lan-
quage, while histrionic and narcissistic scales had
positive relations with neuropsychological func-
tioning. Results suggest that many personality
disorder traits are related to neurocognitive func-
tion, particularly those functions subserved by
frontal and temporal regions.

(The Journal of Neuropsychiatry and Clinical
Neurosciences 2007; 19:27-35)
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he neuropsychiatric sequelae of traumatic brain in-

jury are well documented.! Epidemiological evi-
dence indicates that persons sustaining traumatic brain
injury (TBI) are at increased risk for Axis I psychiatric
symptomatology, especially depression, anxiety, sui-
cidal ideation, and substance use.>” Although the tem-
poral sequence of TBI and psychiatric disorders sug-
gests a causal role of brain pathology in psychiatric
symptoms,* it is difficult to distinguish organically
based symptoms from emotional symptoms that result
from the losses associated with TBI. Recent findings in-
dicate that Axis I symptoms may be more broadly as-
sociated with generalized orthopedic trauma while dis-
turbances in personality are more strongly attributed to
neurological insult.”

Increased incidence of personality disorder is com-
mon in head-injured samples,® provided that one ig-
nores DSM-IV criteria that the pattern of behavior not
be due to the effects of a general medical condition (e.g.,
traumatic brain injury). Personality disorder diagnoses
have been made in 23% of TBI patients at 30-year follow-
up, with avoidant, paranoid, and schizoid as the most
common diagnoses.” Although a distinct neuropsycho-
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logical profile for the personality disorders has yet to
emerge, the bulk of the evidence supports a neurobe-
havioral basis for borderline, schizotypal, and antisocial
personality pathology.*"" Despite findings revealing a
decrement in frontal lobe function associated with sev-
eral forms of personality disorder symptomatology,'?
little is known about the relations between other do-
mains of neuropsychological functioning and person-
ality pathology in patients who sustain TBL

There is good reason to suspect that personality dis-
order traits are differentially associated with neurocog-
nitive function and that certain personality patterns
might actually be adaptive in some neuropsychological
domains while others might be detrimental to neuro-
cognitive functioning. Some evidence indicates that al-
though histrionic and narcissistic personality features
are associated with poorer performance on measures of
attention and executive function in patients with schizo-
phrenia, higher levels of these traits are also associated
with enhanced facial affective recognition.”> Addition-
ally, obsessive-compulsive personality features have
been found to be correlated with enhanced visual atten-
tion to small details of stimuli.'* Thus, although some
evidence highlights the relevance of neurocognitive
status to personality functioning, no systematic inves-
tigation of these associations exists.

This is one of the first investigations examining the
relations between personality disorder traits and neu-
ropsychological functioning in patients who have ex-
perienced a closed head injury and thus is largely
explorative. The purpose of the present study is to ex-
amine the relations among personality disorder traits
and neuropsychological function in order to determine
which forms of personality disorder symptomatology
might be associated with deficits in neurocognitive func-
tion. Consistent with a conceptualization of personality
disorders as extreme forms of normal personality traits'
wherein one might expect that links between normal
variation in personality and neuropsychological func-
tion would exist across multiple personality disorder
domains, we hypothesize that neurocognitive function
will be related to a wide range of personality disorder
traits rather than the few personality disorders previ-
ously studied. The present examination allows for a
sound test of these hypotheses given a wide range of
variation in personality and neuropsychological func-
tion, from normal to abnormal, in a sample of head-
injured adults. Furthermore, whereas certain personal-
ity traits might be linked to poorer neuropsychological
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function, other traits might actually be associated with
higher functioning in certain neuropsychological do-
mains.

METHOD

Subjects

We selected 161 outpatients referred for neuropsycho-
logical evaluation from archival data. Criteria for inclu-
sion in the study were having sustained a mild closed
head injury, completed a standard battery of neuropsy-
chological tests, and obtained a valid profile on the Mil-
lon Clinical Multiaxial Inventory-III (MCMI-III).'® Sub-
jects were excluded if they failed the Test of Memory
Malingering,'” a neuropsychological symptom validity
indicator. Subjects reported closed head injuries related
to motor vehicle accidents (N =122), blows to the head
(N=18), falls (N=16), physical assaults (N=4), and
plane crashes (N=1). The mean age of the subjects was
3991 (SD=12.32) years, including 91 men and 70
women. The ethnic composition of the sample was as
follows: Caucasian (87.0%), African American (9.3%),
Hispanic (1.9%), Native American (0.6%), and Other
(1.2%). The subjects are primarily right-handed (87.0%)
and have a mean level of education of 13.58 (SD =2.39)
years. Forty-eight percent of the sample reported no
current medication use, while current use of at least
one of the following medications was reported: tricy-
clic antidepressants (N=12), serotonin specific reup-
take inhibitors (N =20), other antidepressants (N=13),
benzodiazepines (N =16), other sedative hypnotics or
anxiolytics (N=7), antipsychotics (N =4), antiparkin-
sonian agents (N=1), stimulants (N=4), antimanic
agents (N=9), pain medications (N=40), and other
(N=46).

Neuropsychological Testing

All subjects underwent a standard neuropsychological
evaluation. The neuropsychological battery included
tests of skills in eight broad domains: attention, execu-
tive function, language, motor, speeded processing,
visuospatial, and verbal and visual memory. Attention
was assessed using the Stroop Color and Word Test'®
and the Wechsler Adult Intelligence Scale-III (WAIS-
11" Digit Span. Executive function was measured with
the Controlled Oral Word Association Test (COWAT)
and Trail Making Test Part B. Assessments of verbal
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memory were conducted with the California Verbal
Learning Test (I or I)** and Wechsler Memory Scale-1II
(WMS-IID* Logical Memory (immediate and delayed
recall), while visual memory was examined using WMS—
III Visual Reproductions (immediate and delayed recall)
and Rey-Osterrieth Complex Figure Test (ROCFT) de-
layed recall conditions.

Motor skills were examined with the Finger Oscilla-
tion Test, and processing speed was assessed with the
Trail Making Test Part A, Stroop Words and Colors, and
WAIS-III Digit Symbol. The Boston Naming Test” and
WAIS-III Vocabulary, Comprehension, and Similarities
subtests were used to gauge language abilities. Visual
and spatial abilities were assessed with the ROCFT copy
condition, Tactual Performance Test total time, and
WAIS-III Block Design. Mean T scores and percentage
of the sample falling within the impaired range (T<30)
are presented in Table 1.

Personality Testing

Participants completed the MCMI-IIL,'® a 175-item self-
report inventory designed to measure DSM-IV person-
ality disorders and Axis I clinical syndromes. In addi-
tion to scales for depressive, aggressive/sadistic,
passive-aggressive, and self-defeating /masochistic dis-
orders, the MCMI-III contains scales for each of the
DSM-1V personality disorders. Scales for Axis I condi-
tions include dysthymia, somatoform disorder, anxiety
disorder, posttraumatic stress disorder, thought disor-
der, mania, and drug and alcohol dependence. The
MCMI-III scales are based on base rate scores that at-
tempt to anchor cutoff scores for each scale in accor-
dance with the prevalence of that trait in the psychiatric
population. A Base Rate score greater than or equal to
80 represents the highest scoring 10% of the patient
population; a base rate of 75 to 84 represents the next
15%; and a base rate of less than 35 represents the lowest
15% of the population.'® The mean base rate for the non-

TABLE 1. T Scores for Each Neuropsychological Domain and
Percentage of Scores in Impaired Range (T< 30)

Domain Mean T Score (SD) % of Sample Impaired
Attention 44.90 (9.12) 19
Executive 42.41 (9.02) 6.9
Language 49.00 (8.75) 0.6
Motor 39.17 (12.52) 19.6
Speed 41.81 (9.08) 10.0
Verbal Memory 43.01 (10.14) 9.4
Visual Memory 49.09 (10.28) 4.4
Visuospatial 49.93 (10.47) 0.6
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patient population is 35, while a base rate of 75 is com-
monly used for determining whether a scale is ele-
vated.”

Statistical Analyses

Scores for all neuropsychological tests were age and de-
mographically (where available) corrected and trans-
formed to T scores. The scores for each test were then
aggregated to yield a mean T score for each participant
within each of the relevant neuropsychological do-
mains. Two-tailed Pearson correlations were used to ex-
amine the relations among 14 personality disorder
scales and eight neuropsychological domains, yielding
a total of 112 correlations. Because of the exploratory
nature of the present study, a more conservative level of
type I error (p<<0.01) was adopted for each correlation
to reduce the probability of identifying a spurious cor-
relation but maintain sufficient statistical power. Based
on this level of type I error, however, it should be noted
that at least one of the findings is likely to be significant
based on chance. Post-hoc correlations were used to ex-
amine whether the pattern of relations in whole-group
analyses was maintained across gender. A series of mul-
tiple linear regression analyses were then conducted to
determine which neuropsychological domains were
most strongly associated with each personality disorder
scale. Two separate linear regression analyses were con-
ducted, the first with the eight neuropsychological do-
mains and the second including Scale D (dysthymia) to
examine the differential contributions of neurocognitive
status and depressive symptoms to personality disorder
symptomatology. Lastly, a canonical correlation was
conducted to examine the overall multivariate shared
relationship between personality pathology and neuro-
cognition.?*

RESULTS

Table 2 shows the correlation matrix for the MCMI-III
personality disorder scales and neuropsychological do-
mains. Linear regression analyses were conducted for
each of the personality disorder scales with the eight
neuropsychological domains as predictors. A significant
association was observed between language and schizoid
symptomatology (B=—0.323, t [8, 143]=-3.37, p=
0.001), while executive function (p= —0.224, t [8, 143] =
—2.20, p=0.029) and language (B= —0.350, t [8, 143] =
—3.83, p<<0.001) were significant predictors of avoidant
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(AVD) symptomatology. For dependent (DEP), depres-
sive (DPR), antisocial (ANT), obsessive-compulsive
(COM), and self-defeating/masochistic (MAS) scales,
language was the sole predictor of these traits [DEP
B=-0.304, t (8, 143)= —3.20, p=0.002; DPR B=
—0.382, t (8, 143)= —4.03, p<0.001; ANT p=—-0.212,
t (8, 143)= —2.06, p=0.04; COM B=0.219, t (8, 143)=
0.212, p=0.04;, MAS B=-0.273, t (8, 143)= —2.94,
p=0.004]. Motor skills [f=0.205, t (8, 143)=2.29, p=
0.02] and language [f=0.217, t (8, 143)=2.31, p=0.02]
were significant predictors of scores on the histrionic
scale, whereas processing speed [=0.244, t (8, 143)=
2.13, p=0.04] was the only neuropsychological domain
associated with narcissism in the regression model. Both
executive function [B=—-0.274, t (8, 143)= —2.61,
p=0.01] and language [f= —0.274, t (8, 143)= —2.61,
p=0.01] were significant predictors of aggressive/
sadistic traits. For passive-aggressive traits, attention [ =
0.214, t (8, 143)= 2.14, p=0.03], executive function
[B=—0.316, t (8, 143)= —3.15, p=0.002], and language
[B=—0.358, t (8, 143)= —4.00, p<0.001] were signifi-
cantly associated with this scale.

Linear regression analyses were also conducted on
what Millon conceived as the severe personality pathol-
ogies, schizotypal (SZT), borderline (BOR), and paranoid
(PAR). Language significantly predicted scores on each
of these personality scales [SZT B= —0.291, t (8, 143)=
—3.08, p=0.002; BOR B=—0.265, t (8, 143)= —2.76,
p=0.006; PAR f= —0.404, t (8, 143) = —4.56, p<<0.001].

When Scale D (dysthymia) was included in the re-
gression model, a number of associations between neu-
ropsychological domains and personality disorder traits
were rendered nonsignificant. With the exception of the
antisocial scale, the significant effect of language was
removed for each of the following scales when Scale D

was included in the regression model: schizoid, depen-
dent, depressive, antisocial, obsessive-compulsive, self-
defeating /masochistic, schizotypal, and borderline.
Similarly, processing speed no longer predicted narcis-
sistic traits when Scale D was included in the regression
model. A number of neuropsychological domains re-
mained significantly associated with personality disor-
der traits even after accounting for shared variance with
other neuropsychological domains and Scale D (Table
2). Executive function remained a significant predictor
of avoidant and passive-aggressive traits when Scale D
was included in the regression model, as did motor
skills for the histrionic scale and language for aggres-
sive/sadistic and paranoid scales.

We conducted a canonical correlation analysis using
the eight neuropsychological domains as predictors of
the 14 personality scales to evaluate the multivariate
shared relationship between the two sets of variables.
The analysis generated seven functions with squared ca-
nonical correlations of 0.255, 0.177, 0.122, 0.096, 0.070,
0.045, and 0.013 for each successive function. Using
Wilks” A =0.427, F (98, 837.44)=1.23, p=0.07, the full
model across all functions was not statistically signifi-
cant. It should be noted that the canonical correlation is
underpowered, necessitating an n to k ratio of 20:1,
which is not satisfied by the sample size of the present
study. However, given that Wilks’ lambda represents the
variance unexplained by the model, 1 — A represents an
r* metric of the full model’s effect size. Thus, the r* type
effect size was 0.573 for the set of seven canonical func-
tions, which indicates that the full model explained ap-
proximately 57% of the variance shared between the
variable sets.

Because personality disorders are unevenly distrib-
uted across gender,” separate post hoc correlation anal-

TABLE 2. Correlation Matrix for MCMI-III Personality Disorders and Neuropsychological Domains

Domain SCz AVD DPR DEP HIS NAR ANT SAD COM PAS MAS SZT BOR PAR
Attention -0.17  -0.19 -0.02 -0.13 0.19 0.17 0.04 0.06 0.04 -007 -017 -0.09 -—0.08 —0.15
Executive -0.17 -0.32* -0.16 —-023 0.19 019 -0.12 —0.19* 006 -033 -030 -—023 —022 —0.33
Language —-0.25 —0.36 -032 —-0.31 0.21 0.20 —-0.24* —0.27 015 -038 —0.34 -0.31 -—-0.28 —0.47*
Motor -0.14 -0.13 -0.09 -0.11 o0.28* 020 —0.03 0.00 013 -005 -020 -0.14 -016 —0.07
Speed -0.22 -0.23 -0.14 -0.18 0.26 0.26  —0.06 —-0.01 013 -017 =031 -021 -—015 -—0.24
Verbal Memory  —0.05 —0.22 -0.10 =-0.22 0.3 012  -0.01 —0.01 -0.01 -0.16 -020 -0.18 -0.16 —0.28
Visual Memory  —0.08 —0.14 -0.08 -0.17 0.06 010 -0.02 0.02 -005 -011 -027 -014 -0.13 -0.22
Visuospatial -0.07 -0.13 -0.11 -0.08 0.14 011 -0.13 —-0.06 006 -0.17 =023 -020 -015 —0.27

Bold correlations are significant at p<<0.01 (two—tailed)

* Significant after accounting for shared variance with all other neuropsychological domains and Scale D (Dysthymia) in regression model.
SCZ =schizoid, AVD = avoidant, DPR = depressive, HIS = histrionic, NAR = narcissistic, ANT = antisocial, SAD = aggressive/sadistic,
COM = compulsive, PAS = passive/aggressive, MAS = self-defeating /masochistic, SZT = schizotypal, BOR =borderline, and PAR = paranoid
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yses were conducted for men and women in order to
examine the role of gender as a potential moderating
variable. Many of the correlations for both men and
women were attenuated when examining individual
correlations by gender. Although a handful of correla-
tions were no longer statistically significant (p<<0.01)
relative to whole-group analyses, the most prominent
findings were in the domain of language: for women,
only passive-aggressive, self-defeating/masochistic,
schizotypal, and paranoid traits were associated with
language skills, while nearly all of the associations be-
tween language and personality disorder traits were
maintained for men, with the exception of antisocial and
aggressive/sadistic traits. Similarly, for speeded pro-
cessing, only self-defeating/masochistic traits were
associated with this neuropsychological domain for
women, whereas for men the schizoid, avoidant, self-
defeating/masochistic, and schizotypal traits remained
statistically significant. Furthermore, while verbal mem-
ory was uncorrelated with personality disorder traits for
women, men maintained a significant association with
paranoid traits in addition to narcissistic, passive-
aggressive, and schizotypal traits.

DISCUSSION

Consistent with findings in a healthy adult sample,'
neuropsychological functioning was associated with
many personality disorder traits rather than isolated
personality disorder symptomatologies. Gender differ-
ences in these associations were apparent in a number
of domains, particularly language skills, speeded pro-
cessing, and verbal memory. The most robust correla-
tions were observed for men, suggesting that there may
be key ways in which men and women differ in certain
personality traits and that these differences may be as-
sociated with unique neurocognitive underpinnings.
Generally, however, associations present in the entire
sample tended to be maintained, albeit at a smaller mag-
nitude, when gender was examined as a moderating
variable. The personality disorder scales that had the
broadest set of correlations with the neuropsychological
domains were avoidant, dependent, self-defeating/
masochistic, schizotypal, and paranoid, all of which
were correlated with at least three of the eight domains.
Of these personality pathologies, schizotypal personal-
ity disorders solely have received extensive neuropsy-
chological examination in the literature.
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For those personality disorders generally considered
within the schizophrenia spectrum, deficits were appar-
ent within specific neuropsychological domains even af-
ter accounting for shared variance with depressive
symptomatology. While avoidant traits were associated
with reduced executive function and paranoid traits
with language deficits, no neurocognitive functions
were associated with schizoid symptomatology after ac-
counting for depressive symptoms. Further evaluation
of executive function deficits in patients with avoidant
traits may be warranted given the absence of any data
implicating executive dysfunction in association with
avoidant symptomatology in the literature.

We observed a dissociation in language and executive
function for the two scales indicative of psychopathic
attitudes and behavior. The antisocial scale, which em-
phasizes social mistrust, behavioral acting-out, and so-
cial independence,”* was associated with language
deficits, whereas the aggressive/sadistic scale, which
focuses more on emotional acting-out, strong-willed
determination, and defensive aggression,”?® was linked
more strongly to deficiencies in executive function.
These data are consistent with findings of weak associ-
ations between antisocial personality traits and execu-
tive function but robust links between psychopathic
behavior and executive dysfunction.!’ Thus, overt hos-
tile and aggressive behavior, as represented more by the
aggressive/sadistic scale, may be more indicative of
organic frontal lobe impairments (e.g., disinhibition),
while an antisocial personality and associated attitudes,
as indicated more by the antisocial scale, may be linked
more strongly to deficits in language skills.

The present investigation provides evidence of a
unique set of relations between neuropsychological
functioning and passive-aggressive (or negativistic per-
sonality disorder) symptomatology, a disorder listed in
DSM-1V for further study. Though executive function
and language were associated with passive-aggressive
traits, when depressive symptomatology was accounted
for in the regression model, executive function remained
the sole neuropsychological domain significantly asso-
ciated with passive-aggressive traits. The passive-ag-
gressive scale had the largest standardized regression
weight associated with executive function deficits and
was one of the few personality disorder traits—along
with avoidant and aggressive/sadistic—linked to exec-
utive dysfunction after accounting for depressive
symptomatology and shared variance with other neu-
ropsychological domains. These findings suggest that
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passive-aggressive traits may be a more severe form of
personality pathology with substantial deficits in
higher-order regulatory and supervisory functions sub-
served primarily by the frontal lobes.”” Of course, this
assertion ought to be confirmed with a cohort of diag-
nosed passive-aggressive patients with no history of
neurological insult.

Histrionic and narcissistic traits seem to be associated
with enhanced functioning in a number of neurocogni-
tive domains, which is consistent with the finding that
higher scores on the hysteria scale of the Minnesota
Multiphasic Personality Inventory—2 (MMPI-2) are as-
sociated with greater intellectual ability.*® With the level
of depression accounted for, motor skills were signifi-
cantly associated with scores on the histrionic scale. Sim-
ilarly, narcissism scores were related to higher levels of
speeded processing, but this association was eliminated
when depressive symptomatology was included in the
regression model. Poor performance on measures of mo-
tor skills and processing speed are reflective of frontal
deficits and more diffuse cerebral impairments. The as-
sociations between these neuropsychological domains
and histrionic and narcissistic scores are positive, sug-
gesting that these personality traits are associated with
more intact frontal and generalized cerebral function.

Though normal variation in these traits may be neu-
rocognitively advantageous, more extreme expressions
of these traits may be neuropsychologically detrimental.
Examining potential moderating factors that might af-
fect these findings is also warranted. For instance, dif-
ferentiating between the more maladaptive “vulnera-
ble” versus the more adaptive “grandiose” narcissist®
in neuropsychological domains might be revealing.

Executive function, speeded processing, and language
skills were the primary neuropsychological domains im-
plicated in personality disorder traits. Executive func-
tion and speeded processing are skills primarily sub-
served by the frontal lobes, suggesting that many forms
of personality disorder symptomatology might at least
partly be represented by pathological behavioral mani-
festations of frontal lobe dysfunction within this head-
injured sample. Language skills, as presently defined,
consist of expressive word knowledge, abstract reason-
ing, naming, commonsense reasoning, and social judg-
ment. These also rely heavily upon anterior rather than
posterior brain regions. On the whole, these findings im-
plicate a more diffuse and generalized disturbance of
personality which may be mediated by the disruption
of frontal-subcortical circuits that govern the appropri-
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ate inhibition and expression of behavior and emotion,
which collectively might be referred to as a disordered
personality.

A consistent finding across several of the personality
disorder scales was that many of the associations be-
tween personality traits and neuropsychological do-
mains were rendered nonsignificant when shared vari-
ance with depressive symptomatology was taken into
account. We conducted post hoc analyses to determine
whether years of education might mitigate the relation-
ship between language and depression. Education level,
however, did not attenuate the association between lan-
guage skills and depressive symptomatology.

Another postulation is that the relation between lan-
guage task performance and elevations on the person-
ality disorder scales might be mediated by depressive
symptomatology, wherein greater levels of negative af-
fect might impede performance on cognitive tasks as a
result of depressed mood while also predisposing one
to report more symptoms of disordered personality.
However, language functions are generally preserved
for depressed persons,® arguing against a specific dec-
rement in performance on language tasks resulting from
low mood.

It also may be possible that compromised temporal
regions of the brain bring about greater levels of de-
pressive and personality disorder symptomatology in
tandem with poor performance on tests of language. In-
deed, comorbidity of depression and personality disor-
ders is pervasive,’ left compared with right temporal
lobectomy is associated with greater levels of negative
affect,’® and depression is more common in left- versus
right-sided stroke.”® Furthermore, one of the primary
circuits postulated to be involved in secondary depres-
sion is a basotemporal-limbic pathway that links the or-
bitofrontal cortex and anterior temporal cortex through
the uncinate fasciculus.® If this is the case, then the find-
ings observed in this investigation suggest that dys-
function of temporal regions of the brain might bring
about pronounced depressive symptomatology but only
moderate levels of personality pathology, with the for-
mer overshadowing the latter. Findings in accordance
with these results were obtained in a sample of healthy
adults in which levels of negative affect apparently
overshadowed the associations between frontal lobe-
mediated tasks and several MMPI-2 personality disor-
der scales.'? Support for temporal lobe dysfunction in
personality disorders is also provided by functional
neuroimaging examinations of borderline personality
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disorder in which abnormalities of temporal regions
have been observed in positron emission tomography
studies.**°

The multivariate shared relationship between person-
ality disorder symptomatology and neuropsychological
domains is considerable. Though the canonical correla-
tion between the two sets of variables was not statisti-
cally significant, 57% of the variance was shared across
these variable sets. Interestingly, attachment style has
been shown to share approximately 56% of the variance
in MCMI-III personality scales.”* Evidently, brain func-
tion is as pertinent as some of the more venerable and
extensively studied psychodynamic variables to the
study of personality pathology.

The present study highlights the need to develop a
comprehensive understanding of the neuropsychologi-
cal and neuroanatomical underpinnings of the person-
ality disorders and personality disorder traits, as has al-
ready been initiated with borderline,®’ schizotypal,'
and antisocial personality disorders.!’ Particular em-
phasis might be placed on avoidant, aggressive/sadistic,
and passive-aggressive personality disorders, traits of
which were shown to be associated with demonstrable
deficits in executive function, the latter two of which are
not currently listed on Axis II of DSM-IV. A neurobe-
havioral basis for these and nearly all of the personality
disorders seems tenable, likely because the processes
governing normal and disordered expressions of per-
sonality are themselves dimensional and mediated by
dynamic neural systems that function along continua.
Indeed, a neurobehavioral basis for the personality dis-
orders calls into question the distinction of personality
disorders from Axis I conditions based solely on an ar-
gument of biological etiology.*

Because the patients in this study were not necessarily
personality disordered but instead had sustained a mild
closed head injury, the implications of these findings for
psychiatric patients should be interpreted with caution.
There may or may not be deficits in neuropsychological
functioning unique to individuals who are diagnosed
with a personality disorder, particularly if there is no
history of brain compromise.

However, these findings indeed shed light on poten-
tial neurocognitive deficits that may be involved in
specific personality disorders that have not received
extensive evaluation in the neuropsychological litera-
ture. Knowledge of those cognitive dysfunctions that
might be pervasive among the personality disorders or
strongly associated with specific traits would be crucial
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to consider when formulating treatments for personality
disorder patients, particularly for psychopharmacolog-
ical agents with known impact on specific cognitive
functions.

In addition, the statistical analyses implemented
in the present study assume a linear relationship be-
tween personality traits and neurocognitive function-
ing when, in fact, a nonlinear relationship may pre-
dominate. It may be the case that extreme levels of a
particular trait in association with a diagnosable per-
sonality disorder may be reflected in neurocognitive
dysfunction, whereas moderate levels of some traits
may be associated with enhanced neurocognitive func-
tion. In investigations with suitably large sample sizes
it will be necessary to use nonlinear approaches to fur-
ther explore these relationships. In addition, it should
be noted that the findings of the present investigation
are indeed tentative given that most of the correlations
between personality disorder scales and neuropsycho-
logical domains do not meet statistical significance after
a Bonferroni correction.

To investigate the potentially causal role of brain in-
jury on personality disorders, prospective research de-
signs would be advantageous not only to determine
which personality disorders occur most frequently fol-
lowing TBI but also to examine the influence of TBI se-
verity and localization of insult on personality pathol-
ogy. Compared with epidemiological studies that have
investigated personality functioning among persons re-
porting a history of TBL> prospective longitudinal de-
signs would allow for a determination of whether dif-
ferences in personality profiles among head-injured and
non-head-injured persons are due to the presence of cer-
tain personality traits that tend to predispose one to TBI
or whether neurological insult itself causes personality
disorders. It may also be the case that certain predis-
posing personality traits act as risk factors for engaging
in high-risk activities, and should a TBI occur, those and
likely most personality traits may become more extreme
and inflexible, crossing the boundary from personality
style to disorder.

Findings from the present investigation and a healthy
adult sample'” implicate more global associations be-
tween personality disorder traits and neuropsychologi-
cal functioning, suggesting that each of these psycho-
logical domains exists along a continuum wherein
disruptions in brain functioning would likely result in
an exacerbation of both premorbid personality traits and
neuropsychological functioning. Evidence from a large
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sample of TBI patients certainly indicates that shifts to-
ward more extreme expressions of normal personality
traits occur following TBL*”

Combined approaches integrating personality, neuro-
psychological, and functional neuroimaging methods
are important for characterizing the neural bases of
normal and disordered personality. Though neuropsy-
chological and neuroimaging studies have provided a
wealth of evidence implicating multiple brain regions
and neural systems involved in several forms of person-
ality pathology, the results generally possess limited
clinical utility.” One means by which to overcome the
weak clinical utility of these findings is to enhance the

ecological validity of neurocognitive investigations of
personality disorders. Neuroimaging techniques, par-
ticularly those that employ ecologically valid interper-
sonal paradigms, as are afforded by such emerging tech-
nologies as functional near infrared spectroscopy,” and
in the context of a multitrait-multimethod framework,*
will likely provide useful insights into the neurody-
namics of the personality disorders.

The authors thank Danielle Raines for her assistance with
data entry. Fellowship support was provided by the Drexel
University College of Arts and Sciences and the Natural Sci-
ences and Engineering Research Council of Canada.
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