1duosnue Joyiny 1duosnuep Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Author manuscript
Personal Disord. Author manuscript; available in PMC 2016 January 01.

-, HHS Public Access
«

Published in final edited form as:
Personal Disord. 2015 January ; 6(1): 75-80. doi:10.1037/per0000079.

Familial Aggregation of Candidate Phenotypes for Borderline
Personality Disorder

Anthony C. Ruocco,
University of Toronto Scarborough

James |. Hudson,
Harvard Medical School

Mary C. Zanarini, and
Harvard Medical School

John G. Gunderson
Harvard Medical School

Abstract

Borderline personality disorder (BPD) and its core DSM factor-analytically derived phenotypes
aggregate in families. To potentially inform future conceptualizations of BPD, this study
examined the familial aggregation and coaggregation with BPD of three additional candidate
phenotypes for BPD psychopathology: anxiousness, aggressiveness and cognitive dysregulation.
Participants included 347 probands (126 with BPD, 128 without BPD, and 93 with major
depressive disorder) and 814 parents and siblings of probands. All participants completed
diagnostic assessments and scales assessing the candidate phenotypes. The familial aggregation of
phenotypes (correlation of level of phenotype between family members), the familial
coaggregation of phenotypes with BPD (correlation of phenotype with BPD between family
members), and the within-individual correlation of phenotypes with BPD were assessed. All three
candidate phenotypes showed high levels of familial aggregation (r’s = .14 — .53, p’s < .001), the
magnitudes of which were comparable to DSM-based core sectors of psychopathology.
Anxiousness and cognitive dysregulation showed strong within-individual associations with BPD
(r’s = .55 and .46, respectively; p’s < .001) and substantial familial coaggregation with BPD (r’s
=.12 and .13, respectively; p’s < .002). In contrast, aggressiveness showed a weak within-
individual association with BPD (r = .11, p = .12) and little familial coaggregation with BPD (r =.
05, p =.21). These findings suggest that anxiousness and cognitive dysregulation are promising
phenotypes for BPD psychopathology that move beyond factor-analytically based
conceptualizations. In contrast, aggressiveness was only weakly related to BPD, suggesting that
this phenotype may not represent an essential feature of this disorder.
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Defining the essential characteristics of borderline personality disorder (BPD) is a challenge
that has faced researchers and clinicians for decades (Grinker, Werble, & Drye, 1968;
Gunderson & Singer, 1975; Kernberg, 1967; Knight, 1953; Perry & Klerman, 1978). The
validity of the core sectors of BPD psychopathology (i.e., affective, interpersonal,
behavioral and cognitive) reflected in the criteria of the Diagnostic and Statistical Manual of
Mental Disorders (DSM) is supported not only by factor analytic studies, but also by family
and twin studies, which demonstrate high levels of familial aggregation for BPD and for
each of the core sectors (Gunderson, Zanarini, et al., 2011), and heritability estimates of
BPD ranging from 35%—-67% (Bornovalova, Hicks, lacono, & McGue, 2009; Distel et al.,
2008; Kendler et al., 2008; Torgersen et al., 2000). The construct of BPD is additionally
supported by behavioral genetics research (Amad, Ramoz, Thomas, Jardri, & Gorwood,
2014; Distel et al., 2008) and studies on its temporal stability and course (Bornovalova et al.,
2009; Gunderson, Stout, et al., 2011). Furthermore, the relationship of BPD to its core
sectors of psychopathology is best explained by a model whereby the sectors are
manifestations of a unitary liability to BPD (Distel et al., 2010; Kendler, Myers, &
Reichborn-Kjennerud, 2011; Merikangas & Swendsen, 1997).

In addition to previously established core sectors of BPD psychopathology (Gunderson,
Zanarini, et al., 2011), more narrowly defined “phenotypes” (used here to indicate a
collection of related traits that is a manifestation of underlying BPD liability) may also hold
promise as key features of BPD. Aggressivity, though partly reflected in the affective,
behavioral, and interpersonal factors, has not been adequately represented in prior research
despite its central role in Kernberg’s seminal theory-based conceptualization of BPD
(Kernberg, 1967). The criterion of inappropriate and intense anger in the DSM is more
closely tied to an affective instability phenotype for BPD rather than aggression (Chabrol,
Montovany, Callahan, Chouicha, & Duconge, 2002; Sanislow et al., 2002). Anxiety is
pervasive in BPD (Zanarini, Frankenburg, & Fitzmaurice, in press) and while it is not
specific to this disorder (Zanarini et al., 1998), anxiety symptoms are elevated in relatives of
individuals with BPD (Bandelow et al., 2005). Still, the familial aggregation of anxiousness
and its familial coaggregation with BPD has not been studied. Cognitive dysregulation
represents the tendency for thinking to become disorganized, especially during times of
stress, and to experience unusual perceptions and ideas. This phenotype overlaps with the
factor-analytically established cognitive core sector of BPD psychopathology. However, a
broader phenotype of cognitive dysregulation that encompasses quasi-psychotic thought and
hallucination-like experiences, symptoms that may be distinguishing characteristics of BPD
(Zanarini, Frankenburg, Wedig, & Fitzmaurice, 2013; Zanarini, Gunderson, & Frankenburg,
1990), may be useful for detecting subtle variations in this domain that may aggregate in
families.
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The present study reports on data from a family study to examine whether aggressivity,
anxiousness and cognitive dysregulation represent possible additional important phenotypes
of BPD psychopathology that may inform diagnostic conceptualizations of this study. The
primary aims of this study were to determine the familial aggregation of these candidate
phenotypes, and the familial coaggregation of these phenotypes with BPD.

Method

Participants

Three groups of probands were recruited: 1) individuals with BPD, 2) individuals without a
lifetime diagnosis of BPD, and 3) individuals with a lifetime diagnosis of major depressive
disorder (MDD), with or without a lifetime diagnosis of BPD. Probands were eligible to
participate if they were female, 18 to 35 years old, had no physical or neurological condition
that could cause serious psychiatric symptoms or intellectual disability, and had at least two
parents or siblings who were willing to participate who did not have a lifetime diagnosis of
schizophrenia, schizoaffective disorder, or bipolar | disorder. Some of the probands with
BPD or with MDD were recruited from McLean Hospital inpatient units and partial hospital
program, while members of all three diagnostic groups were recruited using advertisements
on posters, radio, and the internet. Individuals were first screened by telephone to determine
whether they presumptively met criteria for the study, and their diagnoses were subsequently
confirmed by interview.

Procedures

This study was approved by the McLean Hospital Institutional Review Board. Written
informed consent was obtained from the participants after all aspects of the study were
explained thoroughly and before the administration of any study procedures.

All participants (probands and relatives) completed four semi-structured interviews that
were administered by clinically experienced raters: 1) the Background Information Schedule
(Zanarini, Frankenburg, Khera, & Bleichmar, 2001), which assesses demographic
information, psychosocial functioning, and history of psychiatric treatment; 2) the
Structured Clinical Interview for DSM-1V Axis | Disorders (First, Spitzer, Gibbon, &
Williams, 2002); 3) the Diagnostic Interview for DSM-IV Personality Disorders (DIPD-1V)
(Zanarini, Frankenburg, Sickel, & Yong, 1996), which assesses each criterion for all DSM-
IV personality disorders using a three-point scale (0, not present; 1, present but of uncertain
clinical significance; and 2, present and clinically significant); and 4) the Revised Diagnostic
Interview for Borderlines (DIB-R) (Zanarini, Gunderson, Frankenburg, & Chauncey, 1989),
which assesses the four core sectors of BPD psychopathology (affective, interpersonal,
behavioral and cognitive). Interviewers for relatives were unaware of information about
probands. Interrater reliability for BPD on the DIPD-IV and DIB-R was k=1.0. Interrater
reliability (as assessed by the intra-class correlation coefficient) for dimensional DIPD-1V
ratings ranged from .76 (behavioral) to 1.00 (interpersonal) and for the DIB-R from .93
(cognitive) to .99 (affective) (Gunderson, Zanarini, et al., 2011).
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For the candidate phenotypes, the following measures were used: 1) Buss-Perry Aggression
Questionnaire (Buss & Perry, 1992) scales for hostility, physical aggression and verbal
aggression, which have internal consistency reliabilities ranging from .72_.85, and 2)
Dimensional Assessment of Personality Pathology Basic Questionnaire (DAPP_BQ)
(Livesley & Jackson, 2009) scales for anxiousness and cognitive dysregulation, with internal
consistency reliabilities of .94 and .90, respectively. Cognitive dysregulation on the
DAPP_BQ contains items that partly overlap with the DSM criterion-based cognitive
phenotype (e.g., stress-related cognitive disturbances and quasi-psychotic thought,
dissociative symptoms) but also assesses perceptual distortions (e.g., bodily illusions,
auditory hallucination-like experiences). Both forms of cognitive dysregulation are highly
prevalent in patients with BPD (Zanarini et al., 2013) and they were jointly examined in
statistical analyses under the broader cognitive dysregulation scale from the DAPP-BQ.

Statistical Analysis

Demographic characteristics of probands and relatives were compared using linear
regression for continuous variables and the Fisher’s exact test for categorical variables.

Familial aggregation of candidate phenotypes was examined by estimating the correlation of
the level of a given phenotype in a relative with the level of that phenotype in the
corresponding proband using the Pearson product-moment correlation coefficient. Within-
individual associations of the phenotypes with BPD were examined by estimating the
tetrachoric correlation coefficient. The familial coaggregation of candidate phenotypes with
BPD was examined by estimating the correlation of the level of a given phenotype in a
relative with the presence of BPD in the corresponding proband using the tetrachoric
correlation coefficient.

For comparison purposes, we also estimated the above correlation coefficients
corresponding to the familial aggregation, within-person association with BPD, and the
familial coaggregation of the four established factor-analytically derived core sectors, as
assessed by the DIB-R (with the findings for familial aggregation previously reported
(Gunderson, Zanarini, et al., 2011).

For all analyses except for characteristics of the sample, we corrected for the effects of over-
sampling probands with BPD and MDD compared with their representation in the source
population by weighting participants proportionally to the inverse probability of their
selection.

Calculation of the selection probabilities requires knowing the prevalence of BPD from the
source population from which our sample was drawn. To calculate the prevalence of BPD,
we used a method developed for estimating prevalence from relatives of case and control
probands (Javaras, Laird, Hudson, & Ripley, 2010), and employed previously in studies
using this sample and others (Hudson, Zanarini, Mitchell, Choi-Kain, & Gunderson, 2014;
Waller & Ross, 1997). To calculate the prevalence of MDD, we used the prevalence of
MDD from the weighted sample of probands and relatives from the BPD and non-BPD
proband groups. The effect of these procedures was to create a pseudo-sample that is
representative of families from the underlying source population.
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Statistical analyses were carried out using Stata 9.2 (StataCorp, 2006) and Mplus, version 6
(Muthén & Muthén, 2010). All analyses (except for demographic characteristics) adjusted
standard errors for the correlation of observations within families. The 2-tailed o level was
set at .05.

Characteristics of Participants

A total of 347 probands were interviewed: 126 individuals with BPD (of which 59 were
patients and 67 were from the community, 128 individuals without BPD (of which all were
from the community), and 93 individuals with MDD (12 of whom also had BPD; 6 were
patients and 87 were from the community). Of the 814 parents and siblings of these
probands, 294 were in the BPD group, 315 in the non-BPD group, and 205 in the MDD
group. Note that because of missing data on some of the measures of the candidate
phenotypes, the number of participants presented in this report is slightly less than that
reported in previous studies using this sample (Gunderson, Zanarini, et al., 2011; Hudson et
al., 2014).

Demographic characteristics of probands and relatives are presented in Table 1. A small and
statistically significant, but scientifically inconsequential, difference in mean age was
observed between proband groups (mean age of BPD probands was 1.8 years less than
MDD probands and 3.1 years less than hon-BPD probands).

Familial Aggregation of Candidate Phenotypes

All three of the candidate phenotypes showed statistically significant levels of familial
aggregation, with correlations ranging from .14 (cognitive dysregulation) to .53
(aggressiveness) (Table 2). The component traits of aggressiveness (including hostility,
physical aggression and verbal aggression) showed similar levels of familial aggregation and
all were statistically significant (p’s < .001) (Table 2).

Associations of Phenotypes with BPD within Individuals

Anxiousness and cognitive dysregulation were moderately associated with BPD within
individuals (r’s = .55 and .46, respectively; p’s < .001) (Table 2). Whereas aggressiveness
and its component traits were highly familial, these phenotypes were not significantly
correlated with BPD within individuals (r’s ranged from .05 to .12) and notably weaker than
those found for the four core BPD sectors (Table 2).

Coaggregation of Phenotypes with BPD between Family Members

Anxiousness and cognitive dysregulation displayed a significant familial coaggregation with
BPD (r’s =.12 and 13, respectively; p’s < .002), and at a level commensurate to the four
core sectors of BPD psychopathology (r’s ranged from .10 to .18). Aggressiveness and its
component traits (hostility, physical aggression, and verbal aggression), however, exhibited
low and statistically non-significant levels of familial coaggregation with BPD (r’s < .05, p’s
>.18).
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Discussion

The present study provided strong evidence supporting the familial aggregation of three
candidate phenotypes for BPD—anxiousness, aggressiveness and cognitive dysregulation.
Aggressiveness showed a somewhat higher level of familial aggregation as compared to
anxiousness and cognitive dysregulation. These findings are consistent with known levels of
familiality for aggressive (Meyer et al., 2000) and anxiety (Skre, Onstad, Edvardsen,
Torgersen, & Kringlen, 1994) disorders, and for disorders characterized by cognitive
disturbance or dissociation (Hill et al., 2013; Waller & Ross, 1997). All of the candidate
phenotypes also showed magnitudes of familial aggregation roughly similar to those of the
factor-analytically based core sectors for BPD reported previously (Gunderson, Zanarini, et
al., 2011).

In addition to being highly familial, anxiousness and cognitive dysregulation also shared
robust associations with BPD, both within individuals and between family members, similar
to those of the DSM factor-analytically based core sectors (8). These patterns indicate that
anxiousness and cognitive dysregulation are not only linked to a diagnosis of BPD within
individuals, but also that BPD coaggregates with these phenotypes in families. Therefore,
higher levels of these sectors may reflect familial risk for BPD, suggesting that anxiousness
and cognitive dysregulation may form essential features of BPD.

In striking contrast to anxiousness and cognitive dysregulation, aggressiveness showed only
a very weak and non-significant relationship with BPD based on analyses of its association
with BPD within individuals and between family members (coaggregation). Aggressiveness
is a multifaceted phenotype that includes such symptom dimensions as hostility and both
verbal and physical aggression. Whereas verbal aggression showed perhaps a modest (albeit
not statistically significant) association with BPD within individuals, neither this trait nor the
other component phenotypes of aggressiveness showed a significant association with BPD
between family members. These results challenge the notion that aggressiveness may be a
central feature of BPD (McCloskey et al., 2009).

These findings may inform future diagnostic conceptualizations of BPD by highlighting
candidate phenotypes that may represent important features of the disorder, potentially
aiding with clinical diagnosis and possibly with differentiation from other related disorders.
Based on the current findings and prior work on the DAPP-BQ (Pukrop et al., 2009), it may
be reasonable to speculate, for example, that anxiousness is less specifically associated with
BPD as compared to cognitive dysregulation. Future research on these candidate phenotypes
for BPD should evaluate their overlap with and distinctiveness from phenotypes for other
personality disorders. In addition, treatment approaches may address these symptoms as well
as the more recognized features of BPD, including among family members who may be at
an increased risk for psychopathology.

There are several limitations of this study that should be considered. First, probands were
not sampled randomly from a defined source population, which may have led to an
ascertainment bias if recruited probands were not representative of individuals with these
disorders in the source population. As previously discussed (Gunderson, Zanarini, et al.,
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2011), however, there is no evidence in this dataset for a significant interaction between
source of proband recruitment (hospital versus community) and measures of familial
aggregation of BPD, suggesting that the recruitment sources yielded similarly representative
probands. Additionally, aside from disorders excluded by design, probands were recruited
without knowledge of whether they had other comorbid mental disorders. Second, we had
insufficient power to evaluate the potential effects of sex, age, or other covariates. However,
no evidence for effects of age and sex was found with this dataset in our previous analyses
of familial aggregation of BPD (Gunderson, Zanarini, et al., 2011), nor have twin studies
found evidence of sex effects for the heritability of BPD (Distel et al., 2010). Nevertheless,
it is possible that the patterns of associations observed in the current study, particularly the
minimal relationship of aggressiveness with BPD, may be related to the recruitment of
female probands, limiting generalizability of these findings to males with BPD. Third, we
used weighting based on the inverse probability of selection using a novel estimator of the
prevalence of BPD derived from the data on relatives, rather than a direct assessment of
prevalence. Any additional uncertainty attributable to use of this method is not reflected in
the standard errors, but any such uncertainty would, in any event, be expected to be small
relative to other sources. Fourth, not all eligible parents and siblings chose to participate, and
thus this missing data could have introduced bias if the characteristics of the non-
interviewed relatives were substantially different from those of the interviewed relatives.

In conclusion, on the basis of within-individual associations with BPD and familial
coaggregation with BPD, anxiousness and cognitive dysregulation appear closely related to
BPD and, like the factor-analytically based sectors in the DSM, these phenotypes might
represent further manifestations of the spectrum of symptoms that stems from an underlying
BPD liability. By contrast, aggressiveness is a highly familial entity, but one that appears
only very weakly associated with BPD, and thus is unlikely to be an essential component of
BPD.
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Table 1

Demographic characteristics of proband and relative groups with borderline personality disorder, without
borderline personality disorder, and with major depressive disorder.

BPD Non-BPD  Major Depressive Disorder

Probands
Total, No. 126 128 93
Agde, y, mean (SD) 239(4.7) 25.8(4.8) 27.1(5.1)
Female sex, No. (%) 126 (100) 128 (100) 93 (100)
Race/Ethnicity, No. (%)
White 90 (71) 84 (66) 61 (66)
African-American 14 (11) 22 (17) 16 (17)
Hispanic 19 (15) 20 (16) 12 (13)
Other 3(2) 2(2) 4(4)
Socioeconomic Status, mean (SD) 2.6(1.2) 2.6 (1.0 26(1.2)
Relatives
Total, No. 294 315 205
Age, y, mean (SD) 41.8(14.8) 40.8 (155) 42.3(16.2)
Relationship to proband, No. (%)
Mother 107 (36) 103 (33) 73 (36)
Father 69 (23) 53 (17) 37 (18)
Sister 70 (24) 101 (32) 65 (32)
Brother 48 (16) 58 (18) 30 (15)

Abbreviation: BPD, borderline personality disorder.

Note: There were no significant differences in characteristics between proband or relative groups except that the mean age of BPD probands was
significantly lower than non-BPD probands (P =.002) and MDD probands (P <.001).
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