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ABSTRACT

In Part | of thisthree-part article, consideration of the core features of BPD
psychopathology, of comorbidity with Axis | disorders, and of underlying persondity trait
structure suggested that the borderline diagnosis might be productively studied from the
perspective of dimensons of trait expression, in addition to that of the category itsdf. InPart I,
we review the biology, genetics, and clinical course of borderline persondity disorder (BPD),
continuing to atend to the utility of afocus on fundamenta dimensions of psychopathology.
Biologicd approachesto the study of persondity can identify individua differences with both
genetic and environmentd influences. The agpects of persondity disorder that are likely to have
biologic corrdates are those involving regulation of affects, impulse/action patterns, cognitive
organization and anxiety/inhibition. For BPD, key psychobiologicd domains include impulsive
aggression, associated with reduced serotonergic activity in the brain, and affective ingability,
associated with increased responsivity of cholinergic sysems. There may be a strong genetic
component for the development of BPD, but it seems clear, at least, that there are strong genetic
influenceson traits that underlie it, such as neuroticism, impulsvity, anxiousness, affective
[ability, and insecure attachment. The course of BPD suggests a heterogenous disorder.
Predictors of poor prognosisinclude history of childhood sexud abuse, early age at first
psychiatric contact, chronicity of symptoms, affective ingtability, aggresson, substance abuse,
and increased comorbidity. For research purposes, at least, biological, genetic, and prognostic
dudies dl continue to suggest the need to supplement categorical diagnoses of BPD with
assessments of key underlying persondlity trait dimensions and with historica and dlinical

observations gpart from those needed to make the borderline diagnoss itself.
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BIOLOGY OF BORDERLINE PERSONALITY DISORDER

Advances in neuroscience present new opportunities to identify the neurobiologic
underpinnings of personality disorder. The nature of the correlations between indices of brain
biology and characteristics of personality disorder can provide cluesto basic brain/behaviord
relationships and the neurobiologic vocabulary of persondity. Biologicd indicators may serve as
externa validators of diagnogtic criteriaor dimensions, as well as provide clues to etiologic factors
involved in the pathogenesis of disorders such as borderline persondity disorder. Biologic
approaches, unlike genetic srategies, can identify individua differences with both genetic and
environmenta influences. While, in principle, dl agpects of personaity and its disorders must be
encoded biologicdly in the brain, those aspects of personality disorder that are likely to be
correlated with identifiable molar biologic indices are those involving the regulation of known
psychobiologic domains, such as affects, impulse/action patterns, cognitive organization, and
anxiety/inhibition. Asindividud variability in these domainsislikely to be distributed
continuoudy in populations, with perhaps, a skewed digtribution in the persondity disorders, they
lend themsdlves to dimensiona conceptudization, messurement, and investigation. For borderline
persondity disorder (BPD), key dimensionsinclude impulsive aggression and affective ingtahility.
Impulsive Aggression

Impulsive aggression is a centra characterigtic of a number of the “cluster B” persondity
disorders, particularly borderline and antisocia persondity disorders. While impulsve aggresson
may manifest itsdlf in Axis| disorders, such asintermittent explosive disorder, pathologica
gambling, or kleptomania, a propensty to aggressive behavior often has critical implications for

interpersond relationships and coping styles resulting in disorders of persondity. Impulsive



Andrew E. Skodol, M .D. 4

aggression is heritable, as demongtrated by twin and adoption studies (Coccaro et d 1993), can be
measured by laboratory tests (Cherek 1997a; 1997b; LeMarquand et a 1999), and has been
consstently correlated with biologic indices, particularly those associated with serotonergic activity
(Siever & Trestman 1993; Coccaro et a 1989). Thus, the descriptive, genetic, and biological
domains of vaidation converge in suggesting that impulsive aggression is an important trait
underlying disorders such as borderline personality disorder.

The evidence for serotonergic involvement in impulsve aggression rests on studies of
serotonergic metabalites, such as 5-hydroxyindoleacetic acid (5-HIAA) in cerebrospind fluid
(CSF), both for self-directed aggression, exemplified by suicide attempts in depressed patients
(Asberg et d 1976), and externally-directed aggression found in armed forces personnel, forensic
populations, and volunteers (Brown et d 1989; Linnoilaet a 1983; Coccaro 1998).
Neuroendocrine responses to agents that enhance serotonergic activity have been demonstrated
rather congstently to be blunted in psychiatric populations, including patients with BPD, who
display impulsive aggression. These blunted responses are attributable to those criteria of BPD that
reflect impulsve aggresson: angry outburdts, saif destructive behavior, and impulsiveness,
(Coccaro et d 1989). Similar results have been demongtrated with intermittent explosive disorder,
which is frequently comorbid with borderline personaity disorder, usng d-fenfluramine asa
serotonergic agent (Coccaro et a 1996).

Imaging studies of people with impulsive aggressive persondity disorders alow regiond
localization of reduced serotonergic responsvenessto cortica inhibitory areas that may dampen
limbic release of aggresson, including orbita fronta cortex and related ventra media cortex, and

cingulate cortex, which is prominently involved in evauaing incoming affective simuli (Sever et
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a 1999; New et d in press). Prefrontal metabalic activity, particularly in the orbital and media
prefrontal cortex, has been reported to be reduced in association with impulsve aggressonin
patients with borderline and antisocia personality disorders (Brown et d 1982; Goyer et d 1994;
Raneet d 1994; 1997). Orbita fronta and cingulate cortex show decreased activation in response
to serotonergic probes (Siever et d 1999; New et d in press). Reduced serotonergic modulation of
these key corticad inhibitory areas may result in disinhibition of aggresson. Studies pointing to
reduced serotonergic activity in borderline patients associated with impulsive aggression have led to
studies of serotonergic candidate genes. Examples are tryptophan hydroxylase (TPH), the serotonin
transporter, the 5-HT1p receptor, 5-HT 1, receptor, and the 5-HT»,4 receptor among others. The TPH
“L” alele and serotonin transporter “S’ alele have been associated with impulsivity and

neuroticism (Lesch et a 1996; New et d 1998), while the 5HTy, receptor gene has been associated
with suicide attempts (New et d 2001). These promising initid findings suggest that the association
between reduction of serotonin and impulsive aggression may be contributed to in part by individud
genetic differences and point to the need to assessimpulsive/aggression, suicide attempts, and traits
of neurcticiam or novelty-seeking (TPQ) (Cloninger et d 1991) in patients with BPD.

However, clinical data aso suggest environmentd experiences play an important role in the
genesisof BPD. For example, traumais afrequent antecedent of BPD (Herman et a 1989),
athough traumais certainly not restricted to BPD and may be comparably prevadent in other
persondity disordersin clinical samples (Steinberg et d 1994). In persondity disordered patients,
the traumais often sexua or physica abuse. Abuse may reset “sress systems’, such asthe
Hypothaamo-Rituitary- Adreno (HPA) Axis, and their relationships to serotonin (Y ehuda et a 1991,

Sever et d 1998; Heim et a 2001).
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The biologic correaes of reduced serotonergic activity in impulsve aggresson converge
with treatment response data suggesting that impulsive aggression improves with trestment with
selective serotonin reuptake inhibitors (SSRIs), independently of depression (Coccaro et d 1997;
Corndliuset d 1990). It appears that reduced serotonergic capacity, however, requireslonger
duration (New et a 1999b) or higher dose interventions (Coccaro et d 1997) for treatment to be
successful, consigtent with the results of higher dose trids of SSRIsin BPD (Markovitz et d 1991).

An dterndive theoretical framework to understand impulsive aggression is provided by
Cloninger (1988), who suggests that what is observed clinicaly asimpulsve aggressonisa
combination of high novety seeking and low harm avoidance. Since he postulates that harm
avoidance is associated with serotonergic activity, low harm avoidance would be characterized by
reduced serotonergic activity, as has been described above. He hypothesizes that novelty seeking is
associated with increased dopaminergic activity. Evidence in support of this view derives from
studies of the D4 receptor gene in volunteer populations associated with novelty seeking behavior
(Ebgtein et d 1996; Benjamin et d 1996), athough this association has not been replicated in dl
studies (Gelernter et a 1997; Mdhotra et d 2000). However, most studies of serotonergic indices
have not found the hypothesized significant postive corrdations between these indices and harm
avoidance. Impulsive aggression may be a product of the interaction of brain systems, for example
the interaction of reduced serotonergic activity and increased dopaminergic activity.

Other dimensiona systems, such asthose of Eysenck (1987) or Costa & McCrae (1990),
have not been extensvely studied using abiologic modd. However, impulsive aggression could be
viewed as related to increased extraversion on the NEO (Costa & McCrae 1990) and numbers of

studies have suggested that extraversion is associated with reduced cortical arousal (Zuckerman
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1990). Sensation seeking is another dimension closely related to novelty seeking. Sensation
seeking has been associated with reduced platelet monoamine oxidase activity (MAQO), which can
result in increased catecholamine activity, including dopaminergic activity.

In summary, while the precise genetic and environmenta antecedents and most appropriate
clinical definition of the impulsive aggressve dimengon need to be more definitively characterized,
adimension of behavior characterized by stimulus seeking, reactivity, and excessive aggresson
appears to have neurobiologic correlates, the most prominent of which is reduced serotonin activity.
Affective Instability

Another important dimension underlying borderline and related persondity disordersis
affective ingahility, thet is, marked emotiond reactivity to environmenta events, particularly events
such as separations, frudtrations, or loses. However, while this dimension can be evaluated by
semigtructured interviews for DSM-1V, aswell as by sdlf-report scaes, it has not been extensively
investigated.

In one study, patients with BPD responded to the cholinesterase inhibitor, physostigmine,
with an increased depressive response on the BPRS compared to norma controls (Steinberg et
1997). In contradt, patients with a nor+borderline persondity disorder showed no differencesin
response compared to controlsin this study. The degree of depressive response to physostigmine
was correlated with borderline traits related to affective ingtability (Steinberg et d 1997).

Procaine will induce dysphoric and dissociative symptomsin patientswith BPD (Kelner et d
1987) and this response may in part be mediated by cholinergic systlemsin pardimbic regions.
These regions may be critica in the evauation of incoming stimuli and generation of responses

and are dso regions that are activated by emotiondly charged simuli. But, interestingly,
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procaine-induced emotiona responses in limbic regions are blunted in mood disorder patients
compared to controls (Ketter et d 1987). This paradigm has not yet been utilized in patients with
BPD to seeif greater pardimbic activation occurs in response to emotiondly charged simuli

than in controls. Furthermore, dissociative symptoms are not alway's assessed in BPD.

The noradrenergic system may play acriticd role in modulating reactivity to the
environment and aso may be contributory to the affective ingtability seenin BPD patients. A
number of studies suggest dterationsin noradrenergic activity associated with dimensions of risk
taking and sensation seeking (Zuckerman et d 1983) in populations such as gamblers and
crimina offenders and with increased irritability on the Buss- Durkee Hodtility Inventory (BDHI)
(Coccaro et d 1991). While noradrenergic activity does not appear to mediate directly the
release of disgnhibited aggression as the serotonergic system does, the combination of increased
adrenergic respongveness with reduced serotonergic activity may be synergistic in heightening
irritability and aggressve reactivity.

Anxiety

The biologic bass of anxiety in BPD is not well understood. However, there have been
studies suggesting that panic attacks may occur upon lactate infusion in some borderline
individuas (Silk et a 1994) and increased noradrenergic reactivity might aso be reated to
anxiety (Bremner et d 1996). And, while many borderline patients are quite anxious, their
propengity to act rather than delay in response to anxiety triggers may tend to diffuse the
conscious experience of anxiety. SSRIs may be useful for the treatment of anxiety in BPD.
Psychotic-like Symptoms

Petients with BPD are prone to paranoid decompensations in which they may become



Andrew E. Skodol, M .D. 9

referentid, digplay magicd thinking, and become suspicious of others. These episodes,
sometimes termed “ mini psychatic episodes’, usudly occur in the context of some interpersona
criss or sense of abandonment and may preci pitate hospitdization or require other forms of
crigsintervention. However, sustained psychoatic-like symptoms are unusud in BPD in the
absence of comorbid schizotypa persondity disorder (STPD).

Thereis some evidence that enhanced dopaminergic activity may be associated with
psychoatic-like symptomsin persondity disorder patients, particularly schizotypa personaity
disorder, a diagnosis that is sometimes comorbid with BPD. Increased dopamine concentrations
have been reported in plasma and CSF of schizotypa patients, some of them comorbid with
BPD, and controls, dthough the dopamine metabolite increase was not associated with the
borderline diagnoses per se (Siever et d 1991). However, there was a correlation across
diagnogtic categories with psychotic-like symptoms for both plasma and CSF HVA, suggesting
that higher dopaminergic activity may be associated with more psychotic- like symptoms.
Amphetamine a0 induces psychatic- like symptomsin patients with BPD, particularly if they
have comorbid STPD (Schulz et d 1985; 1988). These findings are consistent with the efficacy
of antipsychotic medications for the psychotic-like symptoms of BPD.

Assessment from the Per spective of Biologic Studies

Biologic validators suggest thet certain psychopathologica dimensions should be
assessed in patients with BPD.  Furthermore, comorbid impulsive disorder diagnoses and
behaviors rdevant to BPD should be assessed. Impulsivity/aggression can be assessed by use of
the rdlevant BPD criteria, the Assault and Irritability subscales of the Buss-Durkee Hodlility

Inventory (BDHI) (Buss & Durkee 1957) and the Barratt Impulsiveness Scale (BIS-11) (Barratt
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& Standford 1995), increases on which have been associated with reduced serotonergic
respongvity. A research diagnogtic category based on intermittent explosive disorder (IED) has
been devel oped that appears to reliably assess patients with aggressive outbursts (Coccaro 2000);
new criteria have been developed for impulsive aggression disorder, which represents a potential
comorbid diagnos's that should be assessed in BPD. A history of suicidd behaviors and
parasuicida behaviors should aso be assessed, for example, by the Linehan scae of parasuicidd
behaviors (Linehan et d 1993), again because of studies that support an association between
suicidd acts and reduced serotonergic activity. A history of trauma, including abuse, should dso
be assessed.

Affective ingability can be assessed using the criterion for BPD from semistructured
interviews, aswell as by sdf-report scalesincluding the Affective Intensty Scde (AlS) (Larsen
& Diener 1985) and the Affective Lability Scde (ALS) (Harvey et d 1989). The presence of
dissociative symptoms can be assessed using the TPQ (Cloninger et d 1991), Eysenck
Personality Questionnaire (Eysenck & Eysenck 1975), and the NEO (Costa & McCrae 1985),
which generate measures of persondity traits that may have important correlates biologically
within the borderline realm. Another relevant scale is Zuckerman's Sensation Seeking Scale
(Zuckerman et d 1964). The convergence of sdf-report scales and diagnostic interviewsis
likely to enhance our undergtanding of the biologic underpinnings of BPD.

GENETICS OF BORDERLINE PERSONALITY DISORDER

Until recently, accounts of the etiology of personality disorder have tended to emphasize

the role of psychosocid adversity, particularly abuse and trauma, and to neglect biologica

contributions. Thisis surprising because the importance of condtitutiona factors in development
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of persondity pathology has been discussed repestedly by clinica observers and the genetic
underpinnings of norma persondity traits have long been established (Plomin et a 1990).
Recently, however, interest in genetic influences has increased, leading to changes in our ideas
about the nature of borderline persondity disorder and its treatment.

Resear ch Designs

Early investigations of the genetics of BPD relied heavily on family studies, dthough this
design does not disentangle genetic from environmentd factors. Confounding of etiologic
factorsis particularly a problem because both genetic and psychosocia theories of causation
predict an increased incidence in family members. To separate genetic and environmental
effects, it is necessary to conduct adoption or twin studies.

Studies vary according to whether persondity phenotypes are specified using categorica
diagnoses or specific dimensions. Although categorica diagnoses are appeding to the dinician,
the complexity and rdiability of the phenotype has been amgor problem. Perhgps more than
other DSM-1V persondity diagnoses, BPD ismultidimensiond. For example, Satigtica
andyses show that the criteriaform three clusters: identity problems and interpersona
difficulties, affective dysregulation, and impulsivity and self-harm (Sanidow et d 2000). These
components may have different etiologies and responses to trestment. For this reason, some
investigators have focused on evauating specific traits dimensons. As McGuffin and Thapar
(1992) note in their review of the genetics of persondity disorder diagnoses, however,
controverses about the classfication of PD and the lack of clearly defined and reliable

phenotypes has not prevented research on the genetics of persondity disorder.
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Genetics of the BPD Category

The concept of borderline persondlity disorder has roots in both psychoanalytic theory
and classicd phenomenology. The Danish adoption studies included a borderline condition in
the schizophrenia spectrum. Following the ditinction between borderline and schizotypa
persondity disordersin DSM-I11, family studies suggested that BPD did not have afamilid
relationship to schizophrenia (Nigg & Goldamith, 1994). Thisled to the dternative suggestion
that it was related to mood disorder (Stone et d 1981; Akiskal 1981; Andruloniset a 1981;
Schultz et a 1989; Soloff & Millward 1983).

The high comorbidity of depresson and BPD has been noted in severd studies (Akiska
1981). Besdesthe posshility of a genetic reationship, other explanations of this association
include theinclusion of affective itemsin the BPD criteriaset. Moreover, comorbidity with
depression may not be specific to BPD. It may smply reflect the high base rates of both BPD
and depression in clinicd samples (Alnaes & Torgerson 1988; Corydl & Zimmerman 1989;
Oldham et a 1995).

In an early study, Stone et d (1981) provided preliminary evidence of familia
aggregation. They used Kernberg's concept of borderline organization, however, whichisa
broader concept than borderline persondity disorder and hence their findings cannot be
generdized readily to the DSM diagnoss. They dso faled to control for schizotypa persondity
disorder: some relatives were schizotypal and others had BPD with an affective component.
Severd studies have, however, provided evidence of alink with mood disorders (Loranger et a
1982; Links et d 1988; Soloff & Millward 1983; Schultz et d 1989). Unfortunately, severd of

these studies did not control for comorbid mood disorder. When thisis controlled, depression is
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found only in the relatives of depressed borderline probands (Pope et a 1983; Zanarini et d
1988). Moreover, some studies have failed to find an increase of BPD in the families of
depressed probands (Corydl & Zimmerman 1989; Maier et d 1992). Nigg and Goldsmith
concluded that “the evidence overdl is therefore unconvincing for afamilia-genetic link
between borderline personality disorder and affective disorders’ (p.361). They raisethe
possibility of two kinds of BPD, one of which isrelated to mood disorder. It may be, however,
that the relationship is due to chance because mood disorder is relatively common.

Familid tranamisson of BPD has been reported in several studies (Loranger et a 1982,
Baron et d 1985; Zanarini et d 1988; Reich 1989). Other sudies, however, only found a
familid relationship for probands with BPD and depression (Pope et d 1983). Nigg and
Goldsmith (1994) pointed out that studies of familiad aggregation rely heavily on chart review
and family history, often lack gppropriate control groups, and many fail to control for comorbid
mood disorders. These factors dong with the multidimensiona nature of the diagnosis make it
difficult to draw firm conclusons. Neverthdess, Nigg and Goldsmith concluded that when dl
family studies are combined, the morbid risk of BPD in first degree rdativesis 11.5%. Although
this finding is consstent with a genetic component, psychosocid theories aso predict afamilid
relationship. Twin and adoption studies are required to estimate the sze of genetic and
environmenta factors. Unfortunatdy, few such studies are available.

Torgersen (1984) reported asmall twin study of 25 probands with borderline persondity
disorder. Seven pairswere MZ and 18 pairs were DZ. None of the MZ pairs were concordant
for BPD, but two of the DZ pairs (11%) were concordant (Torgersen 1987). More recently,

Torgersen (2000) reported another Norwegian twin study of 221 twin pairs, 92 MZ and 129 DZ
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pars. “Definite’ borderline persondity disorder meant that the required number of criteriawas
fulfilled; “broad” disorder included cases with one or two criterialess. The concordance for
definite BPD was 35% in MZ pairsand 7% in DZ pairs. With the broad BPD asthe starting
point, the concordance was 38% and 11%, respectively. The most parsimonious genetic model
yielded an additive genetic effect of .69 and no shared-in-families environmenta effect.
However, amodd with a .57 additive genetic effect and a .11 shared-in-families environmenta
effect could not be excluded. The larger Norwegian twin study suggests arather strong genetic
component in the development of borderline persondity disorder.

A family relationship has aso been reported between borderline personality disorder and
other persondity disorders, dthough the findings are incongastent. Some studies report afamilia
increase in antisocia personality disorder (Pope et d 1983; Links et a 1988), but others did not
find such ardationship (Zanarini et d 1988). Anincreasein histrionic persondity disorder has
as0 been reported (Pope et d 1983). Thereis dso asuggestion that BPD has afamilia
relationship to acoholism and substance abuse. These findings raise the possibility that the
increased risk in the families of BPD probands may not be specific to borderline pathology.
Genetics of Borderline Traits

The second mgor research trend has been to investigate genetic and environmentd
contributions to the etiology of persondity disorder traits usng twin study designs. Before
discussing these topics, however, it is necessary to congder briefly the phenotypic structure of

persondity disorder traits.
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Phenotypic structure of personality disorder traits

Severd invedigators have sudied the dimensions underlying persondity disorder
diagnoses and a consensus seems to be emerging regarding the lower order traits that compose
persondity disorder (Watson et a 1994; Clark et a 1996). In earlier sudies, Livedey and
colleagues (Livedey 1986, 1987; Livedey et d 1989) identified the traits delinesting persondity
disorder using acombination of literature review, dinica judgment, and psychometric analyses.
This procedure resulted in a set of 18 factor-based scales to assess personality disorder:
anxiousness, affective lability, calousness, cognitive dysregulation, compulsivity, conduct
problems, identity problems, intimacy avoidance, insecure attachment, narcisssm,
oppositiondity, rgection, restricted expression, socid avoidance, stimulus seeking, and
submissveness. BPD could be represented by such traits as anxiousness, affective lability,
cognitive dysregulation, identity problems, insecure attachment, and submissveness.

Factor analyses of the 18 traits assessed in the generd population (n=939), patients with
personality disorder (N=656), and twins (N=686 pairs) yielded a four factor solution that was
dable across samples (Livedey et d 1992). Thisfinding provides a strong argument for a
dimensiona representation of personality disorder (Eysenck 1987). The four factors were
labeled emationa dysregulation, dissocid behavior, inhibitedness, and compulsivity.

Univariate studies of traits

The results of twin studies show that the heritability of traits delineating persondity
disorder is 35% to 56% (Livedey et d 1993; Jang et d 1996). Unique environmenta effects
were estimated at between 44% and 65%. Common environmenta factors had little effect. The

heritability of specific borderline traitsisindicated in Table 1.
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Multivariate genetic analyses

Phenotypic factor anayses examine the structure underlying a matrix of correlaions
derived from measures of multiple traits. Multivariate genetic andyses are gpplied inasmilar
way to amatrix of genetic correlations. Data from MZ and DZ twins may be used to partition the
phenotypic correlation between two traits into genetic and environmental components. The
genetic correation indicates the extent to which the genetic effects on one trait predict the
genetic effects on the second trait. These correlations may be subjected to factor andyss.

When this method is gpplied to the 18 basic dimensons assessed by the Dimensona
Assessment of Persondlity Pathology-Basdine Questionnaire (DAPP-BQ), afour factor genetic
structure emerges (Livedey et d 1998). Thelargefirst factor appears to describe a genera
tendency toward labile affects, unstable cognitive functioning, an unstable sense of sdif, and
unstable interpersond relaionships. In view of the high sdience of affective traits, this
component was labeled emotiona dysregulation. Asthe lists of sdient loadingsin Table 2

show, the genetic structure strongly resembles the phenotypic structure.

Thisfactor strongly resembles BPD, dthough the component is more broadly based than the
DSM-1V definition. The breadth of this component helps to explain the substantial overlgp between
BPD and other persondity disorders— nearly 95% of patients meeting the criteriafor borderline
meet the criteriafor at least one other disorder (Widiger et d., 1991). The remaining factors were
labeled dissocid behavior, inhibitedness, and compulsvity. Egtimates of the heritability of the
higher-order factors were: emotiond dysregulation, 47%; dissocid behavior, 50%; inhibitedness,

48%; and compulsivity, 38%.
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Factor congruence between genetic and phenotypic factors was 0.97 indicating that
phenotypic structure strongly resembles underlying genetic architecture.

Residual heritability of lower-order traits

These findings raise the question of whether persondity and persondity disorder is inherited
asagmall number of genetic dimensions that exert broad effects on persondity phenotypesor asa
larger number of dimensions with more circumscribed effects. That is, is there a genetic
predisposition to BPD per se, or do alarge number of genetic dimensions underlie the diagnosis?

Asafirg gep in exploring thisissue, the heritability of the traits with sdient loadings on the
emotiona dysregulation component was estimated, following remova of the effects of the higher-
order factors usng regression techniques. Of the 9 traits sdlient on this component, al showed
subgtantia resdud heritability except anxiousness, cognitive dysregulation, and oppositiondity.
This provides supports for the multiple genetic factor hypothesis (Livedey et d 1998).

The next gep was to evduate this hypothesis usng multivariate genetic techniques. Each of
the 18 basic traits is defined by between 2 and 6 specific traits. For example, anxiousness conssts
of trait anxiety, guilt proneness, rumination, and indecisveness, and affective ability conssts of
affective ingability, affective over-reactivity, generdized hypersenstivity, labile anger, and
irritability. Phenotypic analysesin which the specific traits defining each badic trait were inter-
corrdated and the resulting matrix examined by factor analys's showed thet each basic trait is
composed of asingle factor. Multivariate analyses of the matrices of genetic correationsyielded a
different picture. For some basic traits such as anxiousness a Sngle genetic factor was identified, but
for severa traitstwo or three factors with obtained. Again the finding supports the multiple factor

hypothesis.
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Based on these reallts, it is proposed that the genetic dimensions that underlie the emotiond
dysregulation or borderline cluster of traits are those listed in Table 3.

Pathways analyses

Phenotypic factor analyses imply thet a single latent dimension labeled emotiona
dysregulation underlies the clugter of traits salient on the factor. Assuming thet emotiond
dysregulation bears a close resemblance to BPD, this suggests an underlying latent entity of
“borderlineness.” The genetic equivaent to this mode is the common pathways modd which
assumes that etiologicd factors influence a latent structure of “borderlineness’ that in turn affects
the basic traits defining the pattern. The aternative modd is the independent pathways modd in
which it is assumed that each basic trait is directly influenced by genetic and environmentd factors,
thet is, there is not alatent structure or trait of “borderlineness” When these moddls were fit to the
data, the fit was unsatisfactory for the common pathways modd. At dl levels of the trait hierarchy,
the independent pathways model provided the best fit (N=695 twin pairs) (Livedey et d in press).
If these findings are replicated, they suggest that the most profitable level of andysswhen
investigating the etiology of BPD will be a the leve of the specific trait components.

The results of twin studies largely confirm genetic studies using categorica  diagnosis that
suggest that BPD has a heritable component.  The evidence points to the importance of genetic and
environmenta influences on borderline persondity disorder.

Assessment From the Per spective of Genetic Studies

The combinations of phenotypic and genetic andyses provide a strong evidence that

emotionad dysregulation and its associated basic traits are continuoudy digtributed. The implication

isthat these traits are best represented by adimensiona Structure.
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The findings dso suggest that BPD s influenced by multiple genetic dimensions thet differ
in their effects on the resulting phenotype. Given that multiple dimensions are involved, the
phenotype is likely to be fuzzy in nature and individuals assgned to a diagnostic category based on
this phenotype are likely to be heterogeneous. Thus, the results of behaviora genetic andyses are
congstent with clinical and empirical observations of the heterogeneous nature of borderline
patients, an observation that has prompted the idea that sub-types of BPD should be described and
messured.

An important issue is whether the emotiona dysregulation factor of the DAPP-BQ
corresponds to BPD. Examination of the content of scales reveals considerable substantive
gmilarity to thefeaturesof BPD. The factor also bears a strong resemblance to Linehan's
description of the condition (1993). Clinicad use of the scales indicates that patients meeting the
DSM-1V criteriafor BPD obtain high scores on the emotiond dysregulation factor and associated
basc traits. Additiond indirect support for the smilarity is provided by the finding that neuroticiam

scaes corrdate highly with emotiond dysregulation (r=0.79). Petients with BPD score highly with

neuroticism (Widiger et d 1994). It appears, therefore, that emotiond dysregulation and BPD are
largely the same congtruct. Emationa dysregulation is dightly broader in that it contains afew
features that are omitted from the DSM diagnosis. Dimensions such as neuroticism and emotional
dysregulation should be measured in studies of BPD.
PERSPECTIVES ON COURSE

An enduring pattern of inner experience and behavior is generdly believed to bea
fundamenta aspect of dl persondity disorders (PDs). A rdatively stable pattern of long

duration, in contrast to an episodic course with remissions and relgpses, has been one rationale
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for placing persondlity disorders on a separate Axis | in the various editions of the DSM,
beginning with DSM-111. Most semistructured interviews designed to assess persondity
disorders require that the traits and behaviors represented by the diagnogtic criteria describe the
person over & least the previous two to five years. Although the essentia feature of borderline
persondity disorder is defined in DSM-1V asa* pervasve pattern of ingtability in interpersond
relationships, self-image, and affects and marked impulsivity,” questions can be raised about
how gtable these characteristics are and which of them are associated with stability of the
diagnoss -- thereby identifying the core components of the disorder.

Reviews of the Course of BPD

There are ten mgor reviews of longitudina studies of course and stability of persondity
disorders (Paris 1998; Stone 1989; 1993; Zanarini et a 1991; McGlashan 1992; Perry 1993;
McDavid & Pilkonis 1996; Grilo et d 1998; Grilo & McGlashan 1999; Grilo et d 2000). The
last two are extensons of Grilo et a’s 1998 review.

Borderline persondity disorder has been by far the most commonly studied from the
longitudina perspective. Virtudly dl of the sudies have sgnificant methodologic limitetions
induding small sample szes, unstandardized assessment methods; insufficient atention to
reliability and independence (i.e., blindness) of follow-up assessments; insufficient
characterization of Axis| and Axis |l comorbidities; varigble, typicaly short, and one-time
follow-up periods; and the absence of contrast groups to provide a context for comparisons.
Ovedl, the results of longitudind studies of BPD suggest that stability, at least over the longer
term, isless than what sandard generd definitions of persondity disorders would appear to

require. Also, within samples of patients with a BPD diagnosis, clinical course is heterogeneous,
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further emphasizing the need to look for core features of the disorder that would exhibit expected
gability or for factors that would be associated with arelatively poor prognosis (and, thus,
diagnogtic gability) over the intermediate-term. The mgority of studies have examined DSMI-111
or DIB defined BPD, rather than DSM-I11-R or DSM-1V.
Estimates of BPD Stability Over Time

There are 13 studies that report the stability of a BPD diagnosis, made according to
gpecified criteriaand with the assstance of a semigtructured interview (Gunderson et d 1975;
Pope et a 1983; McGlashan 1983; Barasch et d 1985; Paris et d 1987; Kullgren & Armdius
1990; Silk et a 1990; Loranger et a 1991; Stevenson & Meares 1992; Links et d 1993; 1998;
Meijer et d 1998; Shea et submitted). The range of sability isfrom 14%in Meijer et d’s (1998)
3 year follow-up of 14 adolescents with BPD to 78% in Silk et d’s (1990) 1 to 3.5 year follow-
up of 9 of 30 inpatients or 90% in Barasch et a’s (1985) 3 year follow-up of 10 outpatients, if
both definite (60%) and probable (30%) BPD diagnoses are dlowed. A weighted average of
55% stability hes been found for 462 patients with pre-DSM-1V BPD. Severd studies have high
rates of attrition, raising the question of whether subjects logt to follow-up have higher or lower
rates of BPD. Also, the follow-up periodsin these studies have been highly varidble, ranging
from less than 6 months (Loranger et d 1991) to an average of 15 years (McGlashan 1983; Paris
et d 1987). The agerange of the subjectsisaso variable. The lowest sability rate was found in
adolescent patients, when persondlity is often consdered in flux. In generd, stability of BPD has
been found to have a strong negative correlation to length of follow-up period (Perry 1993;

McDavid & Pilkonis 1996).
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In a prospective follow-adong study, the Collaborative Longitudind Persondity Disorders
Study (CLPS), in which the criteriaof DSM-1V BPD were assessed on amonthly basisfor 1
year, Sheaet d (submitted) found that 65% of BPD subjects met full criteria every month for the
first 6 months and only 41% met criteria every month for the full year. The persstence of
symptomatology reflected by the individud criteriafor BPD was highly variable. Over 90% of
subjects had persstence of intense anger, affective ingability, and ungtable reationships, while
77% had persistent impulsivity and only 46% had persastent salf-injury or suicide attempts (Shea
et d in preparation). Persstent symptoms may represent the core or central aspects of BPD
psychopathology.
Prognostic Factorsin BPD

There have been few studies examining negative prognostic factorsin BPD. Negative
prognostic factors would be associated with greater diagnostic stability and, therefore, may need
to be identified and assessed to account for heterogeneity in clinical course for patients with
BPD. Negative prognostic factors can be divided into two types: historical and phenomenologic.

Historical predictors of poor prognosisin BPD include history of childhood sexua abuse
(Paris et d 1993) and incest (Stone 1990). Early age &t first psychiatric contact (Links et d.,
1993) and chronicity of symptoms (McGlashan 1992) have dso been associated with grester
gability of diagnosis at follow-up.

Phenomenol ogic factors associated with greater stability (or poorer prognoss) include
affective ingability, magical thinking, and aggression in relationships (M cGlashan 1985, 1992);
impulsivity (Links et d 1993); substance abuse (Links et d 1993; Stone 1993); and greater

severity of disorder, asindicated by more BPD psychopathology at intake and grester numbers
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of Axis Il comorbid diagnoses on follow-up (Links et al 1998). Comorbid schizotypa
(McGlashan 1985), antisocid (Stone 1993), and paranoid (Links et al 1998) features, in
particular, have been associated with grester BPD stability.

Other Factors Associated with BPD Stability

Mogt studies of diagnostic stahility of PDs have found that dimensional measures and
concepts are more stable than are the categorica diagnoses (Grilo et al 1998, 1999).
Lenzenweger (1999) showed that BPD criteria counts had moderate levels of stability over a
four-year period, dthough they aso declined, consistent with the data on categoricd diagnoses.
FHve-Factor Modd (FFM) (Costa& McCrae 1992) traits of high neuroticism and low
agreeableness are thought to be associated with BPD on both theoretica (Widiger et d 1994) and
empirica (Morey et d submitted) grounds. Agreeableness was found in the CLPS study to show
little change on follow- up; neuroticism showed a rdatively minor decrease over time.

Imparment in psychosocid functioning isdso integrd to any definition of persondity
disorder. Functiond impairment gppears to persst on follow-up of many BPD patients, even if
diagnogisis ungtable. Patients with BPD may show some fluctuations in psychopathology over
time due to Stuationd changes, treatment, or sampling variations, but impairment in functioning
may perdst. Inthe CLPS study (Skodol et d in preparation) only 6% of BPD patients showed a
“functiond remisson” over 12 months of follow-up. The discrepancy between the ingability of
some of the diagnogtic criteria of BPD (and consequently of the diagnosis itsdlf) and the sability
of impairmentsin functioning suggests thet &t least some criteriado not reflect well the stable

impairments in object or interpersond relations believed by many to be a the core of BPD.
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Comorbidity on both Axis| and Axis |l appears to be associated with BPD stability. For
example, in the CLPS (Shea et d submitted), remisson from Axis| mgor depressive disorder
and dysthymic disorder was associated with “remission” from BPD. A diagnoss of BPD
appeared to be associated with a mood disorder with an insidious onset and recurrence,
chronicity, and progression in severity (Skodol et d 1999). A greater number of Axis|I
diagnoses at follow-up predicted BPD stability after 7 yearsin Links et d’ s study (1998);
number of co-occurring Axis Il diagnoses at basdline did not appear to influence the 1 year
stability of BPD in the CLPS study, however.

Assessment of BPD from the Per spective of Clinical Course

BPD assessment should be embedded in a comprehensive assessment of arange of Axis|
and dl other Axis || disordersto account for the effects of comorbidity and continuity of
disorders on BPD stability. Measures of BPD should be considered from adimensond
perspective as to the degree of prototypicdity (i.e., number of criterid) manifest (Widiger 1993),
aswdl as according to set diagnostic thresholds. Other persondlity traits potentialy underlying
BPD, such as those represented by the Fve-Factor Model (FFM), should also be considered
because of their manifest stability over time. Independent measures of psychosocid functioning
should be included in BPD assessments, since impairment in functioning may be more stable
than the diagnogisitsdlf. A higtory of childhood sexud abuse, including incest, and the age at
first psychiatric contact and age & first BPD diagnoss (as measures of chronicity) should be

assessad because of their demonstrated effects on BPD diagnostic stability.
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CONCLUSIONS

Biologica and genetic studies have suggested that pathological persondity traits
underlying borderline persondity disorder may be of fundamental importance in undersanding
etiology and targeting trestment. Follow-up studies aso suggest that measuring persondity
dimengions and making other clinical observations apart from those needed to make the
borderline diagnosisitsaf may be necessary to account for the heterogeneity of outcomein BPD.

The first two parts of this three-part presentation on the borderline diagnosis suggest that
promising research advances can be made if rigorous assessment of DSM-1V BPD criteria by
semistructured interview is augmented by assessment of persondity traits, such asthosein the
three- or five-factor models of persondity, or such asimpulsve aggresson and emotiona
dysregulation. Future research priorities for the borderline diagnosis should include the
establishment of robust relationships between descriptive traits and pathogenetic mechanisms,
such as genetics, neurobiology, childhood temperament, family environment, and life events.
Improved methods for measuring and vaidating fundamentd trait dimensons underlying BPD
and its comorbid Axis | disorders are needed. It remains to be demonstrated whether
dimensiond modes of generd persondity functioning can fully account for al aspects of
borderline psychopathology and would prove to be more clinicaly useful in practice than the
current diagnosis of borderline persondity disorder. Findly, linking borderline patient subtypes
or underlying dimensions to various psychosocid and psychopharmacol ogic treatments to
improve treetment response could greetly improve prognoss in these disabling conditions. In
Part 111 of this series, an endophenctype approach to identifying the genetics of this complex

disorder is described.
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Table 1. Heritability of Borderline Traits

42

Borderline Trait

Heritability Co-efficient

Anxiousness

Affective lability
Cognitive dysregulation
| dentity problems

I nsecure attachment
Submissveness

44
45
49
53
48
45
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Table 2. Factor Analysis of Phenotypic and Genotypic Correlations for DAPP-BQ Factor |
Emotional Dysregulation

DAPP-BQ Trait Phenotypic Loading Genotypic Loading
Anxiousness 89 90
| dentity problems 83 75
Submissiveness 79 84
Affective lability 78 73
Cognitive dysregulation 77 70
Insecure attachment 75 70
Sociad avoidance 76 71
Oppositionaity 69 68

Narcisssm 52 49
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Table 3. Phenotypic and Genetic Dimensions Underlying Borderline Traits

Phenotypic Dimension Genetic Dimension
Anxiousness Anxiousness
Affective lability Reactivity
Hypersengtivity
Submissveness Submissveness
Socid avoidance Low dfilidion
Socid fearfulness
Insecure attachment Insecure attachment
Cognitive dysregulation Cognitive dysregulation
Oppostiondity Oppostiondity

Passvity




