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Abstract
Context—The familiality of borderline personality disorder (BPD) and its sectors of
psychopathology are incompletely understood.

Objectives—To assess the familial aggregation of BPD and its 4 major sectors (affective,
interpersonal, behavioral, and cognitive) and test whether the relationship of the familial and
nonfamilial associations among these sectors can be accounted for by a latent BPD construct.

Design—Family study, with direct interviews of probands and relatives.

Setting—A psychiatric hospital (McLean Hospital) and the Boston-area community.

Participants—A total of 368 probands (132 with BPD, 134 without BPD, and 102 with major
depressive disorder) and 885 siblings and parents of probands.

Main Assessments—The Diagnostic Interview for DSM-IV Personality Disorders and the
Revised Diagnostic Interview for Borderlines (DIB-R) were used to assess borderline
psychopathology, and the Structured Clinical Interview for DSM-IV was used to assess major
depressive disorder.

Results—Borderline personality disorder meeting both DSM-IV and DIB-R criteria showed
substantial familial aggregation for BPD in individuals with a family member with BPD vs those
without a family member with BPD, using proband-relative pairs (risk ratio, 2.9; 95% confidence
interval, 1.5–5.5) as well as using all pairs of family members (3.9; 1.7–9.0). All 4 sectors of BPD
psychopathology aggregated significantly in families, using both DSM-IV and DIB-R definitions
(correlation of traits among all pairs of family members ranged from 0.07 to 0.27), with the
affective and interpersonal sectors showing the highest levels; however, the level of familial
aggregation of BPD was higher than that of the individual sectors. The relationship among the
sectors was best explained by a common pathway model in which the sectors represent
manifestations of a latent BPD construct.
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Conclusions—Familial factors contribute to BPD and its sectors of psychopathology.
Borderline personality disorder may arise from a unitary liability that finds expression in its
sectors of psychopathology.

Borderline personality disorder (BPD) is a common psychiatric disorder, estimated to affect
2% to 6% of adults in the United States,1–3 including approximately 19% of adult
psychiatric inpatients and 11% of adult psychiatric outpatients.4 Borderline personality
disorder is associated with high levels of mental health service use3–5 and often serious
psychosocial impairment,3,6 rendering it a major public health problem.

Surprisingly, little is known about the role of familial factors (including both environmental
factors in common to members of the same family and genetic factors) in the causation of
BPD, particularly in contrast to the extensive literature of family and twin studies7–12

available for many other psychiatric disorders. Many studies13–21 have found an elevated
risk of BPD in the relatives of probands with BPD, but these studies contain methodologic
limitations (including sampling methods likely to produce bias, reliance on information from
probands to determine a diagnosis in relatives rather than direct interviews of relatives,
assessments of relatives who are aware of proband status, and small sample sizes) that
render their results difficult to interpret.22 Twin studies, which are used to determine
proportions of variance in a given entity resulting from additive genetic, common
environmental (shared among family members), and unique environmental (nonshared
among family members) influences, have reported heritability estimates of 37% to 69% for
BPD23–26 and have found no evidence of significant effects of common family environment.
Twin studies, however, have been limited by small numbers of individuals with full BPD
(all studies), use of clinical probands only,25 and reliance on dimensional self-report
measures rather than diagnostic interviews.23,24,26

Interest has focused not only on the diagnosis of BPD as a unitary entity but also on the
sectors of psychopathology of BPD and on how they are related to the diagnosis of BPD.
The present study examined the 4 sectors represented within the DSM-IV criteria and in the
Revised Diagnostic Interview for Borderlines (DIB-R) criteria27 for BPD, ie, affective,
interpersonal, behavioral, and cognitive. The first 3 of these sectors have been identified in
factor analytic studies of BPD criteria28–33 and of personality traits in BPD samples.34 All
of these have been proposed as “psychobiological dispositions” with neurobiological
correlates.35–39 The fourth sector, cognitive, has been less extensively explored but has
emerged in 2 recent factor studies.40,41

To our knowledge, no family studies have directly examined the familial aggregation of the
sectors of BPD psychopathology, but 2 studies42,43 have reported that levels of affective,
behavioral, and interpersonal sectors are elevated in the relatives of probands with BPD.
Moreover, twin studies44–47 have reported heritability estimates for affective instability,
cognitive, and impulsivity traits of 31% to 49%.

How are these postulated sectors related to the diagnosis of BPD? One hypothesis, derived
from the historical psychoanalytic conceptualization of BPD, is that there is an underlying
latent psychopathological construct that gives rise to these various sectors of BPD—a latent
construct of “BPD-ness,” so to speak. This hypothesis corresponds to what is termed a
common pathway model,48,49 as depicted in Figure 1, which is a causal diagram or directed
acyclic graph that encodes the dependencies and independencies among variables and
represents a non-parametric generalization of path diagrams.50,51

A second, alternative hypothesis suggests that there is no unitary BPD-ness linking the
sectors, but rather that BPD is inherently heterogeneous.52,53 This hypothesis proposes that
the sectors are the primary psychopathological entities and that BPD is diagnosed simply
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when psychopathology in these sectors rises to a certain level of severity and co-occurs. This
hypothesis corresponds to an “independent pathway” model,48,49 whereby the familial and
nonfamilial factors causing the association of these sectors within individuals and between
family members are the result of a combination of common familial factors and common
nonfamilial factors but without a latent construct of BPD-ness (see directed acyclic graph in
Figure 2).

Although family and twin studies cannot discriminate definitively between these 2
alternative causal models, one can examine the relative fit of each model to family study
data to determine which model provides the best explanation for the association between
BPD and its sectors. Two twin studies44,54 addressing this issue found that the relationship
between the sectors of BPD assessed by the Personality Assessment Inventory–Borderline
Features scale55 and 4 scales from the Dimensional Assessment of Personality Pathology–
Basic Questionnaire56,57 were better explained by a common pathway model than by an
independent pathway model, with an estimated heritability of the latent BPD construct of
51%44 and 60%.54 To further examine the familial aggregation of BPD and its sectors, we
conducted a family study, using masked interviews of relatives. Our primary goal was to test
the hypothesis that BPD aggregates in families; our secondary goals were to test the
hypothesis that the 4 sectors of psychopathology aggregate in families individually and to
explore whether the relationship between familial and nonfamilial associations among these
sectors was better accounted for by a common pathway or independent pathway model.

METHODS
PARTICIPANTS

Three groups of female probands, aged 18 to 35 years, were recruited: (1) with BPD
according to both DSM-IV and DIB-R criteria; (2) without a lifetime diagnosis of BPD; and
(3) with a lifetime diagnosis of major depressive disorder (MDD), who may or may not have
had a lifetime diagnosis of BPD (this last group, recruited for a separately planned analysis
of coaggregation, was included because it provides, with suitable weighting, data applicable
to the present analysis, as described in the “Statistical Analysis” subsection). For groups 1
and 3, we recruited from McLean Hospital inpatient units and partial hospital program and,
for all groups, we recruited from the community, using advertisements on posters, radio, and
the Internet. Regardless of the media selected, we sought participants with use of the
following language. For the BPD group, we asked, “Are your relationships very painful and
difficult? Are you often distrustful of others? Are you extremely moody? Do you frequently
feel out of control?” For the non-BPD group, we sought individuals for “a family study of
health and personality.” For the MDD group, we recruited individuals with “a history of
major depression.” We screened respondents by telephone and determined whether they
presumptively (later confirmed by interview) met criteria sought by the advertisement (ie,
for the BPD advertisement, a diagnosis of BPD; for the general [non-BPD] advertisement,
no BPD; and for the MDD advertisement, a diagnosis of MDD). All potential probands were
also required to have at least 2 parents or siblings who were willing to participate and be
without a lifetime diagnosis of schizophrenia, schizoaffective disorder, bipolar I disorder, or
any organic condition that could cause serious psychiatric symptoms or mental retardation.

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.
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PROCEDURES
Clinically experienced raters administered 4 semistructured interviews to all participants
(probands and relatives): (1) the Background Information Schedule,58 which assesses
demographic information, psychosocial functioning, and history of psychiatric treatment; (2)
the Structured Clinical Interview for DSM-IV Axis I Disorders59; (3) the Diagnostic
Interview for DSM-IV Personality Disorders (DIPD-IV),60 which assesses each criterion for
all Axis II disorders on a 3-point scale (0, not present; 1, present but of uncertain clinical
significance; and 2, present and clinically significant); and (4) the DIB-R,61 which yields
dimensional scores in each of 4 sectors of BPD and a total score. Table 1 lists the
components from the DIPD-IV and DIB-R used to assess the sectors of borderline
psychopathology. Interviewers for relatives were masked to information about probands.

RELIABILITY OF ASSESSMENTS OF BORDERLINE PSYCHOPATHOLOGY
In a series of 18 interviews, the interrater reliability for the borderline diagnosis (as assessed
by κ) was 1.0 for both the DIPD-IV and DIB-R. The interrater reliability (as assessed by the
intra-class coefficient) for the DIPD-IV–defined sectors was 0.97 for affective, 1.0 for
interpersonal, 0.76 for behavioral, and 0.98 for cognitive; interrater reliability for the DIB-
R–defined sectors was 0.99 for affective, 0.99 for interpersonal, 0.97 for behavioral, and
0.93 for cognitive.

STATISTICAL ANALYSIS
To compare demographic characteristics of probands and relatives between the proband
groups, we used linear regression for continuous variables and the Fisher exact test for
categorical variables.

For analyses related to familial aggregation and structural equation models, we used
information from all probands and relatives from the 3 proband groups that we corrected for
the effects of oversampling 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 probands62 that has been used in other
studies.51,63–65 This method assumes that families are singly evaluated, that proband
selection is independent of relative characteristics, and that family size is not associated with
the proportion of family members with BPD. To calculate the prevalence of MDD (to
weight families selected by the presence of a proband with 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, by assigning weights based on
inverse probability of selection to all probands and relatives, a pseudosample that is
representative of families from the underlying source population.

To evaluate the familial aggregation of BPD, we estimated the risk ratio and the tetrachoric
correlation coefficient using proband-relative pairs and all pairs of family members (except
mother-father pairs, thereby restricting the analysis to first-degree relatives). For the risk
ratio, we fitted a generalized linear model with a log-link function and a binary
distribution.51 For the analysis involving proband-relative pairs (the traditional proband
predictive model for familial aggregation66), the outcome was the presence of BPD in a
relative and the predictor was BPD in the corresponding proband. For the analysis involving
all pairs of family members (which uses all available information in the data set), the
outcome was the presence of BPD in one family member and the predictor was BPD in
another family member.
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To evaluate the familial aggregation of sectors, we estimated the Pearson product moment
correlation coefficient using proband-relative pairs and all pairs of family members (except
mother-father pairs).

To examine the structure of the familial and nonfamilial associations of the 4 sectors of BPD
within individuals and between family members, we evaluated 3 models: a Cholesky
decomposition (Figure 3), which represents a fully saturated model against which to
compare subsequent models; an independent pathway model (Figure 2); and a common
pathway model (Figure 1). We evaluated separate sets of models based on sectors assessed
by DSM-IV criteria and by DIB-R criteria. We fitted structural equation models to the
models depicted by the directed acyclic graphs, which assume that the variables have a
multivariate normal distribution and are additive in their effects on each other (ie, no
interactions).

We evaluated the relative fit of models using the χ2 difference test67,68 based on the Yuan-
Bentler T2* statistic,69 which has a χ2 distribution and adjusts for the nonindependence of
observations within families (primary method for nested models), and the difference in
Akaike information criterion (AIC)70 (primary method for nonnested models) and Bayesian
information criterion (BIC)71 based on the T2* statistic. Note that the fit of the Cholesky and
independent pathways models changes slightly, depending on the relative contribution of
additive genetic and common family environment to the influence of familial factors. We
fitted these models under the assumption that there was no contribution of common family
environment because twin studies44,47,72 have found the effects of the common family
environment to be negligible. We also performed a sensitivity analysis in which we assumed
that the contribution of additive genetics effects and common environmental effects were
equal; the relative fits for the models were virtually unchanged and were qualitatively the
same (ie, produced the same best-fitting models).

All the analyses are based on the assumption that, other than the effects related to the
outcome variables, there are no important differences in measures of familial aggregation
between pairs of relatives. We performed analyses of interactions, using regression models
for familial aggregation of BPD and of the sectors to test this assumption regarding 4
potential sources of differences: (1) sampling source (patient vs community), (2) type of
relative pair (mother-daughter vs father-daughter vs sister-sister vs sister-brother; there were
insufficient data to evaluate father-son and brother-brother pairs), (3) generational effects
(parent-child vs sibling-sibling pairs), and (4) sex effects (female-female vs female-male;
there were insufficient data to evaluate male-male pairs). The only statistically significant
interactions were of generation and type with the cognitive sector by DSM-IV criteria (both
the result of decreased correlation among parent-child pairs), but significant interactions
were not found with the cognitive sector by DIB-R criteria; given the large number of tests
performed and the lack of consistency of these potential effects, they are likely explainable
by chance (however, if they were true associations, they would be consistent with either
common family environmental factors or dominant genetic effects).

We performed statistical analyses using commercial software (Stata 9.2; StataCorp LP,
College Station, Texas) with a separate product for estimating correlation coefficients and
fitting structural equation modeling (Mplus, version 6).68 All analyses, except for
demographic characteristics, adjusted standard errors for the correlation of observations
within families. We set the 2-tailed α level at .05.

The analyses reported herein used data from interviewed relatives because information about
noninterviewed relatives provided by the interviewed relatives is likely to be of poorer
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quality than information obtained from direct interviews and because information given by
informants may depend on the informants’ outcome and thus may introduce bias.73,74

RESULTS
CHARACTERISTICS OF PARTICIPANTS

Data were collected between August 22, 2005, and August 12, 2009. We interviewed 368
probands: the BPD group included 132 participants (61 patients [46.2%] and 71 individuals
[53.8%] from the community); the non-BPD group was composed of 134 residents, all of
whom were from the community; and the MDD group included 102 participants (6 patients
[5.9%] and 96 individuals [94.1%] from the community). We interviewed 885 parents and
siblings of the probands: 314 in the BPD group, 337 in the non-BPD group, and 234 in the
MDD group. Demographic characteristics of the participants are presented in Table 2. The
only significant differences between groups were in the mean age of probands, with the 3
groups showing statistically significant but scientifically unimportant differences of 1.3 to
3.1 years.

FAMILIAL AGGREGATION OF BPD AND SECTORS OF PSYCHOPATHOLOGY
The prevalence of BPD was 14.1% in relatives of probands with BPD and 4.9% in relatives
of probands without BPD. Borderline personality disorder aggregated strongly and
significantly in families in analyses using proband-relative pairs (risk ratio=2.9; r=0.28) and
using all pairs of family members (risk ratio=3.9; r=0.37) (Table 3).

All 4 of the sectors (assessed either by DSM-IV or DIB-R criteria) showed statistically
significant levels of familial aggregation, with the correlations ranging from 0.09 to 0.30 for
proband-relative pairs and from 0.07 to 0.27 for all pairs of family members (Table 4). The
sectors assessed by DIB-R criteria had higher correlations than those assessed by DSM-IV
criteria as measured by the DIPD-IV, and the affective and interpersonal sectors exhibited
higher correlations than did the behavioral and cognitive sectors. The correlation within
individuals between the DSM-IV and DIB-R measurements of the sectors was 0.74 for
affective, 0.74 for interpersonal, 0.78 for behavioral, and 0.45 for cognitive.

INDEPENDENT vs COMMON PATHWAY MODELS
For analyses using sectors defined by DSM-IV criteria and by DIB-R criteria, the common
pathway model provided the most satisfactory fit to the data by all measures (Table 5).
Specifically, the common pathway and independent pathway models were preferred over the
Cholesky model by the χ2 difference test, AIC, and BIC. Furthermore, the common pathway
model was slightly preferred over the independent pathway model by AIC (although for
DIB-R–defined sectors, the goodness of fit was virtually equivalent) and strongly preferred
by BIC. The path coefficients for the independent and common pathway models are shown
in Figure 4 and Figure 5.

COMMENT
The main findings of this family interview study of BPD were that BPD and its 4 sectors of
psychopathology aggregate in families and that the relationship among these sectors is best
explained by a common pathway model in which the sectors represent manifestations of a
latent BPD construct.

We discuss these findings in turn. Our primary hypothesis—that BPD (meeting both DSM-
IV and DIB-R criteria) is caused in part by familial factors—was strongly supported. An
individual with a first-degree relative showing BPD exhibited a statistically significant 3- to
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4-fold increase in risk of BPD compared with an individual without a first-degree relative
with BPD. In addition, we found a substantial and statistically significant correlation of 0.28
to 0.37 for the presence of BPD between pairs of first-degree relatives. These results are
consistent with previous, less methodologically rigorous, family studies13–22 that have also
found evidence of familial aggregation of BPD and with twin studies23–26 that have found
evidence of substantial heritability of BPD. Taken together, these results indicate that
familial factors contribute importantly to the development of BPD.

We also found that each of the 4 sectors of BPD psychopathology aggregated in families.
The correlation between family members was greater for the affective and interpersonal
sectors (using the DIB-R but not the DSM-IV definition) than for the behavioral and
cognitive sectors. These differences could reflect differences in the strength of familial
factors for different sectors but also could be the result of differences in the ability of the
measures to tap the underlying construct of interest or heterogeneity within the sectors.
Notably, the level of familial aggregation, as assessed by the correlation between pairs of
relatives, was less for each of the sectors than it was for BPD. As with the diagnosis of BPD,
the level of familial aggregation for sectors was higher for DIB-R–derived definitions than it
was for DSM-IV–derived definitions.

Although family study data, unlike twin study data, cannot be used to identify the proportion
of familial factors caused by genetic factors and those caused by the common family
environmental factors without strong additional assumptions,76 there are 2 reasons to
suspect that genetic factors largely account for the familiality of BPD. First, most
importantly, twin studies of BPD23–26 and of the sectors of BPD psychopathology,44,45,47,72

have found no evidence of a significant contribution of common family environment.
Similarly, we found no consistent differences in the level of familial aggregation between
types of relative pairs (eg, siblings vs parent-child), whereas such differences would be
expected if common family environmental factors were present. However, this latter
argument is tentative because of inherent limitations of the family study design to address
this issue; furthermore, to the extent that family study data can be used for this purpose, we
had limited power to detect effects of interest.

Based on the reasonable likelihood that common family environmental factors are
negligible, our data can be used to derive estimates of heritability. By doubling the observed
correlation coefficients (because first-degree relatives share, on average, 50% of their genes,
the correlation due to sharing 100% of genes would be twice that observed among first-
degree relatives), we obtain heritability estimates for BPD of 55% (using proband-relative
pairs) and 74% (using all pairs of relatives) and estimates for sectors ranging from 26% to
60% using the DIB-R definitions and 14% to 44% using the DSM-IV definition. Estimates
from twin studies for the heritability of BPD range from 37% to 69%23–26 and estimates of
the sectors’ affective instability, impulsiveness (similar to behavioral in this study), and
cognitive range from 31% to 49%44–47; all of these estimates lie within the 95% confidence
intervals of our estimates.

We note further that the findings from our family study and those from registry-based twin
studies23,24,26 are not only convergent but also complementary with respect to the
methodologic strengths of the 2 designs, with our study providing evidence based on more
rigorous assessments using direct interviews and more information derived from full cases
of BPD, and the twin studies providing data that are less vulnerable to selection bias and
evidence that the familial effects are due to genetic factors.

Although genetic factors likely play a role in BPD, no genetic mechanisms underlying BPD
or specific genes associated with BPD have been identified. However, one linkage study77
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has found an association of BPD with a region on chromosome 9 that contains a number of
plausible candidate genes.

Addressing the relationship among the 4 sectors of BPD psychopathology, we found that the
pattern of co-occurrence of sectors within individuals and aggregation of sectors between
family members was better explained by a common pathway model than by an independent
pathway model. For the models with DIB-R–defined sectors, the difference in AIC was very
modest and thus indicated an essentially equivalent overall fit. The overall fit evaluated by
BIC, which penalizes lack of parsimony more than the AIC, was much better with the
common pathway model for both sets of models. On balance, our data suggest that the
common pathway model is the best-fitting model.

Under the plausible assumption that the contribution of common family environment is
negligible, the heritability of the latent factor of BPD-ness from the common pathway model
was 43.9% using DSM-IV–defined sectors and 58.6% using DIB-R–defined sectors. Two
other studies that performed this type of analysis also found support for the common
pathway model over the independent pathway model and yielded similar estimates (51%44

and 60%54) for the heritability of the latent BPD construct. Distel and associates44 assessed
4 sectors of BPD derived from the Personality Assessment Inventory Borderline Features
scale (affective instability, negative relationships, identity problems, and self-harm), and
Kendler and colleagues54 assessed 4 sectors derived from the Dimensional Assessment of
Personality Pathology–Basic Questionnaire (affective lability, insecure attachment,
cognitive dysregulation, and identity problems). Taking the findings of these studies
together with those of our study (which again are not only convergent but also stem from
methodologically complementary designs) favors the hypothesis that the relationship
between the sectors is better explained by their being manifestations of an underlying latent
BPD construct rather than the alternative hypothesis that the sectors themselves are the
primary psychopathological entities.

Our modeling results should be interpreted with caution. The number of sectors was small
and, although major sectors of BPD were captured, other potentially important elements of
BPD psychopathology were not assessed. Therefore, it was possible to fit only 1
independent pathway model with a single common familial factor and a single common
environmental factor. With a larger sample and a more fine-grained analysis, using a larger
number of sectors (and even exploration of traits within the sectors, since each sector
embraces a broad range of traits), it is possible that an independent pathway model with
more than 1 common familial or environmental factor would provide a better fit.
Furthermore, the latent construct of BPD might prove to be better conceptualized as a
liability to more general personality psychopathology. For example, Distel and associates78

found considerable overlap in the genetic and environmental factors for BPD and for 4 of
the 5 dimensions of the 5-factor model.79,80 In addition, Livesley and colleagues46

identified, through factor analysis and multivariate twin analyses, a higher-order personality
factor, termed emotional dysregulation, that included not only affective instability, cognitive
dysregulation, and other features in common with BPD but also a broader range of
psychopathology.

These caveats notwithstanding, the evidence for a common pathway model with a unitary
liability to BPD, combined with our finding that the familiality of BPD is greater than that of
its individual sectors, has 3 implications. First, there should be efforts to identify
endophenotypes associated not only with individual sectors of BPD37,72 but also with a
more global tendency toward dysregulation that involves several sectors. Second, treatments
should be developed to target multiple sectors of BPD, and, conversely, treatments directed
at individual sectors of BPD may not be optimally targeting factors that underlie those
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sectors. Third, the proposed radical change to either a dimensional or a prototypic definition
of BPD for DSM-581,82 should await evidence that the proposed revisions define a construct
with better clinical usefulness, familiality/heritability, and psychometric coherence than the
definition of BPD in DSM-IV. Based on these indices, a better definition might be one that
requires psychopathology—rated for severity in addition to presence or absence—in at least
3 of 4 sectors for the diagnosis of BPD.83

There are several limitations of the study that should be considered. First, we did not sample
probands randomly from a defined source population. Thus, our sampling method may have
introduced selection bias if the probands were not representative of individuals in the source
population in the 3 groups sampled (ie, individuals with and without BPD, and individuals
with MDD). However, the finding that there was no significant interaction between the
source of the BPD proband (patient vs community) and measures of the familial aggregation
of BPD suggests that the 2 sources of individuals with BPD were similar. We also took care
to select individuals without BPD in a manner that did not involve knowledge of whether
they had any attributes, such as other forms of psychopathology (except for those that were
excluded in all proband groups), that might influence familial aggregation patterns. Because
we had very few patient probands with MDD, we were unable to test for such an interaction
involving that population. Second, 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 confidence intervals, but any such
uncertainty would, in any event, be expected to be small relative to other sources.
Furthermore, the weighting method could have introduced bias. However, it is reassuring
that the sensitivity analysis showed that the estimates for the familial aggregation of BPD
did not change substantially when the analysis was unweighted and was confined to families
in the BPD proband group and the non-BPD proband group. Third, to obtain the maximum
amount of data from our sample, we used information from families in which the proband
was recruited for MDD, but it is possible that either the selection or weighting of this group
could have introduced bias. However, the results did not change appreciably when this
group was excluded. Fourth, not all eligible parents and siblings chose to participate; the
missing data could have introduced bias if the characteristics of the relatives not interviewed
were different from those who were interviewed. However, serious bias would be unlikely
unless there were a differential effect among proband groups (eg, if ill relatives of BPD
probands were more likely to participate than were equally ill relatives of non-BPD
probands). Fifth, the lifetime diagnosis of BPD, including its various sectors, is difficult to
assess. However, misclassification of this type would be expected to be nondifferential
across groups and therefore would likely cause bias toward the null. Sixth, although we
found no statistically significant differences in measures of familial aggregation related to
sampling source, type of relative, generation, or sex, we had little power to detect such
differences; therefore, we may have failed to identify some important differences. Future
studies should be large enough to test for these differences, which may have relevance to the
causation of the disorder and to treatment approaches. Of additional reassurance is that twin
studies have found no evidence of sex effects for BPD,23 for BPD sectors,44 and overall, for
cluster B personality disorders.84

In conclusion, BPD and its sectors of psychopathology show substantial familial
aggregation, suggesting a causal role for familial factors for the diagnosis of BPD and for
each of the sectors. Furthermore, these results, in combination with those from twin studies,
suggest that BPD has moderate heritability and that the individual sectors of
psychopathology have a somewhat lower level of heritability. Finally, the relationship of
BPD to its sectors of psychopathology is best explained by a model whereby the sectors are
manifestations of a unitary liability to BPD.
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Figure 1.
Common pathway model in which genetic and environmental factors influence a single
latent factor for liability to borderline personality disorder (BPD-ness) that accounts for the
covariance among the 4 sectors. E indicatesunique environmental factor for BPD-ness; ES,
unique environmental factor specific for a given sector; F, familial factor for BPD-ness; FS,
familial factor specific for a given sector. Observed variables are in rectangles and latent
variables are in circles.
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Figure 2.
Independent pathway model, which allows the covariance structure to differ among the 4
sectors; specifically, this model allows the 4 sector variables to load independently onto the
latent genetic and environmental factors. ECindicates latent unique environmental factor
common to all sectors; ES, unique environmental factor specific for a given sector; FC,
familial factor common to all sectors; FS, familial factor specific for a given sector.
Observed variables are in rectangles and latent variables are in circles.
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Figure 3.
Cholesky decomposition model, which decomposes the covariance among the 4 sectors into
familial and environmental influences and imposes no underlying structure on the
covariance. E1–E4 indicate unique environmental factors; F1–F4, familial factors. Observed
variables are in rectangles and latent variables are in circles.
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Figure 4.
Estimated path coefficients for independent pathway model for sectors (DSM-IV–defined/
Revised Diagnostic Interview for Borderlines-R–defined). EC indicates latent unique
environmental factor common to all sectors; ES, unique environmental factor specific for a
given sector; FC, familial factor common to all sectors; FS, familial factor specific for a
given sector. Observed variables are in rectangles and latent variables are in circles. *Not
significantly different from zero.

Gunderson et al. Page 18

Arch Gen Psychiatry. Author manuscript; available in PMC 2011 August 4.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 5.
Estimated path coefficients for common pathway model for sectors (DSM-IV–defined/
Revised Diagnostic Interview for borderlines–defined). F, familial factor for borderline
personality disorder (BPD-ness); E, unique environmental factor for BPD-ness; BPD-ness,
factor representing liability to BPD; FS, familial factor specific for a given sector; ES,
unique environmental factor specific for a given sector. Observed variables are in rectangles
and latent variables are in circles. *Not significantly different from zero.
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Table 1

Traits Within Sectors of Psychopathology for DSM-IV and DIB-R Borderline Personality Disorder

Sector DSM-IV Traits DIB-R Traits

Affective Anger
Affective instability
Emptiness

Depression
Anger
Loneliness/emptiness
Anxiety
Hopelessness/helplessness/worthlessness

Interpersonal Intense, unstable relations
Abandonment fears

Abandonment/engulfment/annihilation fears
Intolerance of aloneness
Counter dependency
Stormy relations
Undue dependency/masochism
Manipulation/devaluation/sadism
Demandingness/entitlement
Treatment regressions
Counter transference difficulties

Behavioral Self-harm/suicidality
2 Other forms of impulsivity

Self-harm
Suicide threats/acts
Promiscuity
Substance abuse
Other impulsive patterns

Cognitive Dissociation and brief paranoid episodes
Self-image distortions

Odd thinking/unusual perceptual experiences
Nondelusional paranoid experiences
Quasi-psychotic experiences

Abbreviation: DIB-R, Revised Diagnostic Interview for Borderlines.
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Table 3

Familial Aggregation of Borderline Personality Disorder

Analysis

Risk Ratioa ρb

Estimate (95% CI) P Value Estimate (95% CI) P Value

Proband-relative pairs 2.9 (1.5–5.5) <.001 0.28 (0.11–0.44) <.001

All pairsc 3.9 (1.7–9.0) <.001 0.37 (0.11–0.64) .006

Abbreviation: CI, confidence interval.

a
For proband-relative pairs: risk of borderline personality disorder (BPD) diagnosis in relative of proband with BPD (by both DSM-IV and Revised

Diagnostic Interview for Borderlines [DIB-R] criteria) vs risk of diagnosis in relative of proband without BPD (by DSM-IV plus DIB-R criteria),
using entire sample weighted by inverse probability of selection; for all pairs, risk of BPD in a relative of a family member with BPD vs risk of
BPD in a relative of a family member without BPD diagnosis.

b
Tetrachoric correlation coefficient.

c
Pairs of first-degree relatives (excludes mother-father pairs).
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Table 4

Familial Aggregation of Sectors of Borderline Personality Disorder Psychopathology

Sector

Proband-Relative Pairs All Pairs of Family Membersa

rb rb

Estimate (95% CI) P Value Estimate (95% CI) P

DSM-IV

 Affective 0.13 (0.04–0.22) .004 0.18 (0.08–0.27) <.001

 Interpersonal 0.22 (0.12–0.32) <.001 0.20 (0.11–0.30) <.001

 Behavioral 0.09 (0.01–0.17) .03 0.09 (0.02–0.15) .01

 Cognitive 0.13 (0.03–0.23) .02 0.07 (0.00–0.15) .049

DIB-R

 Affective 0.19 (0.09–0.29) <.001 0.21 (0.13–0.29) <.001

 Interpersonal 0.30 (0.23–0.37) <.001 0.27 (0.17–0.36) <.001

 Behavioral 0.14 (0.08–0.22) .003 0.13 (0.05–0.21) .002

 Cognitive 0.17 (0.09–0.26) <.001 0.18 (0.10–0.26) <.001

Abbreviations: CI, confidence interval; DIB-R, Revised Diagnostic Interview for Borderlines.

a
Pairs of first-degree relatives (excludes mother-father pairs).

b
Pearson product moment correlation coefficient.
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