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Abstract
Very few studies have prospective information, especially regarding males, on the prediction of
Borderline Personality Disorder (BPD) in adulthood from psychiatric disorders in childhood.
Certain childhood disorders, however, have notably similar features in common with BPD. In
particular, the affective dysfunction, hostility and interpersonal conflict of Oppositional Defiant
Disorder (ODD) and the impulsivity of Attention Deficit Hyperactivity Disorder (ADHD) in
particular may be indicative of an early developmental path towards BPD. The present study uses
longitudinal data from a clinical sample of 177 boys, initially between the ages of 7 and 12, who
were followed up annually to age 18, and who were reassessed at age 24 (n=142). The study
examines the prediction from repeated childhood measures of psychopathology measured annually
through adolescence to BPD symptoms assessed at age 24, accounting for the effects of covariates
including substance use, other personality disorders at age 24 and harsh physical punishment. The
prevalence of BPD in this sample was consistent with other population estimates. Attention
Deficit Hyperactivity Disorder (ADHD) and ODD were the only child psychiatric disorders to
predict BPD symptoms, and the oppositional behavioral dimension of ODD was particularly
predictive of BPD. These results indicate possible developmental links between early psychiatric
disorders and BPD.

Borderline personality disorder (BPD) is a severe condition involving marked dysregulation
of affect and behavioral control, along with instability in interpersonal relationships,
difficulties with self-image and identity, and for some, suicidal behavior. Although the
presentation of the disorder is heterogeneous and varies across individuals, those with BPD
commonly suffer greatly in terms of functional impairments (Skodol et al. 2002, 2005) in
social, occupational, and academic settings, and are at increased risk for severe outcomes
including violence towards others (Newhill, Mack & Mulvey, 2009) and completed suicide
(Fertuck, Makhija & Stanley, 2007). BPD has been shown in representative population
studies to affect men and women at approximately equal rates (Grant et al., 2008), and men
and women have been found to be more similar that dissimilar in terms of clinical
presentations (Johnson et al., 2003; but see Bradley, Conklin & Westin, 2005). In clinical
samples, BPD is one of the most prevalent personality disorders, with reported estimates
ranging between 10% to 25% (Gratz et al., 2009; Johnson et al., 2003) relative to rates in
general population studies ranging from 0% to 5.9% (Grant et al., 2008).

Both the level of severity and the relatively high prevalence rates of BPD in clinical
populations highlight the importance of early identification. However, a ubiquitous
observation among papers on the subject is the paucity of evidence from longitudinal studies
of BPD, particularly those relying on prospective data, that might help to elucidate
developmental pathways from childhood to adulthood (see e.g. Carlson, Egeland & Sroufe,
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2009; Cole, Llera & Pemberton, 2009; Gratz et al., 2009). When considering the amount of
evidence of the developmental relationships between child psychopathology and other
personality disorders, particularly APD (e.g. Burke, Waldman & Lahey, 2010), the dearth of
prospective evidence regarding the degree to which distinct psychiatric disorders of
childhood predict an onset of BPD in adulthood is striking (Crowell, Beauchaine & Linehan,
2009; Shiner, 2009). Not only does this gap in the literature have implications for etiological
and developmental models of psychopathology from childhood which might help to resolve
questions about the manifestation of BPD in adulthood, but it also conversely leaves an area
of darkness in the ability to distinguish among multiple potential outcomes from childhood
psychiatric disorders.

There is in fact some prospective evidence to provide guidance, albeit indirectly, regarding
prediction from child psychiatric disorders to BPD. One large community study of links
between childhood psychiatric disorders and adult personality disorders using prospective
data examined broad composites of both childhood Axis I disorders (grouped by disruptive
behavior disorders, depression and anxiety disorder) and adult personality disorder clusters
(Kasen et al., 1999). Although this strategy, as might be expected, tended to find relatively
few relationships that were not significant, it was observed that Cluster B personality
disorders were predicted by both the disruptive disorders and major depression, and less so
by anxiety disorders.

Carlson, Egeland and Sroufe (2009) provided a comprehensive examination of an array of
potential child, family and contextual factors as predictors of BPD measured prospectively
from birth to adulthood in a selected risk sample. Although they did not include childhood
psychiatric disorders per se, these results do provide valuable evidence regarding processes
that putatively underlie childhood psychopathology. In particular, the authors found that
childhood measures of activity and emotionality, and adolescent measures of attention,
emotion regulation and relationship functioning in adolescence were particularly predictive
of BPD symptom levels in adulthood (Carlson, Egeland & Sroufe, 2009). Relatedly, Gratz et
al. (2009) reviewed evidence of the roles of affective dysfunction and disinhibition in the
development of BPD, noting that no studies have examined the ways that these traits interact
to predict BPD.

Deficits in emotion regulation have long been regarded as a hallmark of BPD (e.g. Linehan,
1993), and a number of related constructs regarding affective dysfunction and emotion
dysregulation have been discussed in regards to the affective and emotional difficulties that
individuals with BPD experience. An influential model of the etiology of BPD is the
biosocial theory of BPD (Crowell, Beauchaine & Linehan, 2009). This model describes
emotional dysregulation as the primary characteristic of BPD, but elaborates on an
etiological mechanism of transactions between individuals with biological vulnerabilities
and environmental influences as a key process in the development towards the disorder. This
summary description of the model is broadly similar to the transactional model of the
development of oppositional defiant disorder (ODD) proposed by Greene (Greene & Doyle,
2000), in that the manifestation of ODD is believed to be the result of a transactional process
between emotionally or behaviorally dysregulated children and maladaptive parenting
practices. Key differences between these transactional models involve the specificity of the
invalidating environment in the biosocial theory of BPD (Crowell, Beauchaine & Linehan,
2009).

Nevertheless, given recent evidence regarding distinctions between affective dysregulation
and behavioral features within ODD (e.g. Burke & Loeber, 2010), it is intriguing to consider
whether and how it might be related to later BPD. Certainly, it is not the only disorder of
childhood that could be theoretically related to BPD, and from a diathesis-stress perspective,
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one could expect that the processes which make individuals liable to the ultimate
manifestation of BPD might express themselves in a variety of ways through childhood.
Likewise, BPD is not the only personality disorder that involves affective dysfunction and
interpersonal conflict, but there are several fairly clear and unique areas of overlap between
core features of BPD and of ODD. Particularly, affective dysregulation, interpersonal
conflict and hostility are prominent among those with BPD and are also key features of
ODD, or perhaps of a subset of individuals with ODD (Burke & Loeber, 2010). ODD
involves interpersonal hostility not only towards authority figures, but towards peers as well
(Moura & Burns, 2010; Taylor, Burns, Rusby & Foster, 2006) which very likely either
impairs the development of typical social skills or reflects the manifestation of more primary
traits related to interpersonal conflict. On the other hand, distinctions between dimensions of
affect dysfunction may suggest ways in which the development of BPD differs from ODD.
For instance, Cole, Llera and Pemberton (2009) in discussing emotional instability (rapid,
unexpected changes in emotion) versus emotional reactivity, suggested that BPD might be
distinguished from ODD in particular in that ODD may reflect a greater level of reactivity
rather that instability.

Crowell, Beauchaine & Linehan (2009) note that BPD is phenotypically heterogeneous;
those meeting criteria for BPD may vary markedly in the symptoms that they present. It may
thus be tempting to consider the possibility that a developmental course involving ODD may
describe different etiological pathways for boys and girls towards BPD in adulthood.
Consistent with such a hypothesis, some evidence suggests that the manifestation of BPD
among adolescent boys compared to girls may be distinguished by a more aggressive,
disruptive and antisocial presentation for boys, in contrast to greater problems with
internalizing and emotionally dramatic features for girls (Bradley, Conklin & Westin, 2005).
On the other hand, while ODD may typically be regarded as a male disorder, it is somewhat
misleading to characterize it in such a fashion. Whereas in childhood, there is a clear gender
bias towards greater prevalence of the disorder among males, by adolescence, these
prevalence rate disparities diminish sharply (Boylan, Vaillancourt, Boyle, & Szatmari,
2007). Thus, while evidence for gender-based differences in the presentation of BPD
symptoms is intriguing, it is safe to say that very little is known about developmental
processes for boys regarding outcomes of BPD.

The aforementioned absence of a solid description in the extant literature of the development
from childhood psychopathology to BPD in adulthood holds for men and women.
Ultimately the development towards BPD needs to be understood for both genders,
particularly in light of evidence of similar prevalence rates across genders. At the same time,
however, the development of psychopathology more broadly is known to differ greatly
across genders. As a result, even if men and women develop similar rates of BPD, it is
important to carefully describe the routes by which each gender arrives at that outcome,
since the means to intervene and potentially prevent BPD may be different for boys and
girls. This may be especially true if there are observed differences by gender in the
development of candidate precursor conditions which share similarities in the nature of the
impairments that they effect.

Given areas of clear overlap in the nature of impairments in functioning, ODD should be
evaluated as a specific candidate within a model of pathways from childhood to BPD in
adulthood. In the empirical literature, however, greater attention has been given to
examining conduct disorder (CD) as a correlate of BPD (e.g. Ceballos and colleagues, 2006;
Coolidge and colleagues, 2000). Becker, McGlashan and Grilo (2006) conducted a factor
analysis of BPD symptoms and tested the relationship between the factors and other
psychopathology in a clinical sample of male and female adolescents. They found that CD
was related to a factor consisting of identity disturbance and impulsiveness, while ODD was
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related to a factor of affective instability and uncontrolled anger, and was inversely related
to the identity disturbance/impulsiveness factor. This disparate attention is not warranted by
the defining characteristics of CD in contrast to ODD. CD is developmentally associated
with ODD, but is itself defined entirely by antisocial behaviors and not by problems of
affect regulation.

In contrast, new evidence highlights the impact of the affective features of ODD on
developmental psychopathology through adolescence. In a community sample of girls
(Burke, Hipwell & Loeber, 2010), ODD symptoms loaded onto three factors, one of which
was a dimension of negative affect, consisting of being angry, spiteful and irritable. Among
the three factors, negative affect alone predicted subsequent depression. Similar results were
found among a clinical sample of boys; the affective dimension of ODD predicted
depression but not CD, and the behavioral dimensions predicted CD but not depression
(Burke, in press). In a community samples of boys and girls, affective and behavioral
dimensions of ODD symptoms, with slight differences in terms of which items load onto
which factors, have similarly found that a subset of affectively oriented ODD items
differentially relates to depression (Rowe, Costello, Angold & Copeland, 2010; Stringaris &
Goodman, 2009). A related construct, irritability as indexed in childhood by parent report of
the ODD symptoms of anger and temper tantrums, has also been reported to predict
depression and dysthymia, as well as anxiety, measured in adulthood 20 years later
(Stringaris, Cohen, Pine and Liebenluft (2009). Intriguingly, particularly in light of the
prediction of Cole, Llera and Pemberton (2009), this measure of irritability did not predict
BPD in adulthood.

To be sure, there are a number of features of BPD that are not found among the symptoms of
ODD, such as impulsivity, concerns about abandonment, or identity problems. As such, it is
important that studies examine child psychopathology using distinct constructs rather than
combining across disorders. For instance, evidence of the role of activity and attention levels
in childhood and adolescence (Carlson et al., 2009) or disinhibition (e.g. Gratz et al., 2009)
suggest that from a childhood psychopathology perspective, ADHD represents difficulties or
traits not found among symptoms of other disorders that could serve as potential predictors
of later BPD. In fact, ADHD has also been identified as commonly comorbid with both
ODD (Angold, Costello & Erkanli, 1999) and BPD (Davids & Gastpar (2005), and has also
been associated with BPD via retrospective data collection regarding ADHD history among
adults with BPD (e.g. Philipsen et al., 2008). Similarly, among adults with ADHD, a high
rate of Cluster B personality disorders, and specifically BPD, has been observed (Miller,
Nigg & Faraone, 2007).

The present study is an effort to test a hypothetical link between ODD, and particularly
affect dysfunction within ODD, and later BPD using prospective measures of parent
reported child psychopathology through adolescence, and the symptom counts of BPD as
assessed via self-report at age 24. The effects of ODD will be tested in the context of the
distinct effects of CD, ADHD, depression and anxiety. Additionally, since important
contextual factors such as substance use and parenting behaviors, particularly abusive
behaviors (see reviews by Crick, Woods, Murray-Close and Han, 2007 and Paris, 2000),
have been implicated in regards to the development of BPD, the predictive effects from
child psychopathology measures will be tested controlling for measures of demographic
factors, abusive parenting behavior, and substance use. Finally, in order to identify whether
child psychiatric disorders have a distinct relationship with later BPD symptoms, we will
test the final model after controlling for APD and other personality disorders
contemporaneously measured in adulthood.
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Our study hypotheses are that that ODD will be predictive of BPD symptoms, whereas CD
will not, and that the affective dimension of ODD will in particular be predictive of BPD
symptoms, due to the affective dysfunction reflected in the two constructs. Because of the
impulsivity reflected in both ADHD and BPD, we hypothesize that ADHD will be also be
predictive of BPD symptoms. We anticipate that these relationships will remain after
controlling for other child psychopathology, substance use, harsh parenting, demographic
factors, and other contemporaneous personality disorders.

Method
Data for the present analyses come from the Developmental Trends Study (Loeber, Green,
Lahey, Frick & McBurnett, 2000), a sample of 177 boys who were recruited from
psychiatric clinics in Pittsburgh, Pennsylvania and Athens and Atlanta, Georgia. Boys were
between the ages of 7 and 12 at recruitment, and were followed up, along with a parent, via
annual (except for study Year 5) child assessments to age 17. At 18, 19 and 24, young adult
assessments were conducted, using report of the young men alone. The sample was over-
representative of ADHD, ODD and CD.

At enrollment, boys had to be living with at least one biological parent, and were excluded if
they had a history of mental retardation or psychosis, inpatient psychiatric treatment within
the last six months, or could not discontinue taking psychotropic medication for two days
prior to their scheduled assessment. Further details regarding participant recruitment have
been published previously (Loeber et al., 2000).

Retention rates for the childhood through adolescent data collection ranged from a high of
100% in Year 2 to 87.1% in Year 10, with an average across all years of 93.4%. There were
164 participants (93%) who completed at least one young adult follow up interview at 18,
19, or 24 years of age; with 162 assessed at age 18, 153 assessed at age 19, and 142 assessed
at age 24. The sample was composed of non-Hispanic white (70%) and African-American
boys (30%).

Measures
Child psychopathology—A modified version of the DISC (Costello et al., 1987) was
developed based on DSM-III-R criteria (Loeber et al., 1989). Data for the present analyses
come from the parent version, which was administered at each assessment wave for study
years 1 through 10 to assess symptoms of CD, ODD, ADHD, depression and anxiety.
Although child and teacher versions were also used, child report of ODD was discontinued
after Year 2 of the study, and teacher report on the DISC was conducted only during Years
1–4.

We used parent report on the DISC to create a composite depression variable by combining
reports of symptoms of Dysthymia and Major Depression. As specified in the DSM III-R
(APA, 1987), Major Depression includes anhedonia, psychomotor agitation or retardation
and recurrent thoughts of death, whereas Dysthymia does not. Dysthymia includes
hopelessness, which was not an element of the criteria for Major Depression. To avoid
counting certain symptoms twice, we summed across ten unique symptoms of depression
from the two sets of criteria at each wave in order to operationalize depression for this study.

Dimensions of ODD—Based on previous factor analyses which identified separate
dimensions of ODD symptoms, and their relationship to later psychopathology (Burke,
Hipwell & Loeber, 2010; Burke, in press) we constructed three dimensions of ODD
symptoms, using parent reported symptoms on the DISC as described above. The
convergent validity of these scales has been demonstrated in that the negative affective
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dimension predicted depression among a clinic sample of boys (Burke, in press) and a
community sample of girls (Burke, Hipwell & Loeber, 2010), and similarly the oppositional
behavior dimension was predictive of later conduct disorder in each study.

In the present analyses, the negative affective dimension was created by summing the three
ODD symptoms of being angry, spiteful and touchy. We summed the three symptoms of
loses temper, argues and defies to create the oppositional behavioral dimension. Finally, the
items regarding blaming others and annoying others were summed to create the antagonistic
dimension.

We examined the reliability of these scales at each assessment wave. For the oppositional
behavioral dimension, the average alpha value across waves was .76, ranging from .57 in
Year 1 to .85 in Year 9. For the negative affective dimension, the average alpha was .69,
ranging from a low of .58 in Year 2 to .75 in Year 8. For the antagonistic dimension, the
average alpha was .55, ranging from .39 in Year 1 to .75 in Year 10. A common value for
acceptable indicators of reliability is .70, although factors such as sample size and the
number of items will impact the measurement of inter-item consistency. Nevertheless,
because of the overall low scores for the antagonistic behavior construct, we decided to
exclude it from the analyses.

Borderline Personality Disorder—At age 24, assessment of Cluster B personality
disorders, including BPD, was conducted using the Structured Clinical Interview for DSM-
IV Axis II Personality Disorders (SCID-II; First, Gibbon, Spitzer, Williams, & Benjamin,
1997). The SCID-II has demonstrated generally desirable psychometric properties in regards
to assessing BPD, showing a kappa of .91 for inter-rater reliability for DSM-IV BPD
(Maffei et al., 1997), and of .48 for test-retest reliability for DSM-III-R BPD (First et al.,
1995). We created both a categorical BPD construct and a dimensional BPD construct
reflecting the symptom count. Predictive models described here focus on BPD symptoms as
the outcome.

Other Personality Disorders—At 24 years of age, participants were assessed using the
Computerized Diagnostic Interview Schedule Revised (DIS; Robins & Helzer, 1988). The
temporal stability of DIS-based measurement of APD has been shown to be good (kappas
= .60 and .58 for 6 and 12 month follow up assessments; Vandiver & Sher, 1991). The
assessment included DSM-III-R criteria for APD, whereas DSM-IV criteria for APD did not
include items regarding ability to function as a responsible parent and sustaining a
monogamous relationship for one year. Additionally, in DSM-IV, two items pertaining to
inconsistent work behavior and failure to honor financial obligations were combined. We
developed DSM-IV APD scoring by excluding DIS data on the two items that were dropped
from DSM-IV, and defining the item on work behavior and financial obligations by
combining items from the interview for those criteria. For the present analyses, we used only
APD symptom reports measured at age 18 and 19.

At age 24, the SCID-II (First et al., 1997) was also used to assess the disorders of Histrionic
Personality Disorder (HPD), Narcissistic Personality Disorder (NPD) and Paranoid
Personality Disorder (PPD). For the present analyses, we combined these three disorders by
summing the total number of symptoms reported for HPD, NPD and PPD. We refer to this
construct hereafter as other personality disorder symptoms.

Other covariates—In study years 3 through 10, children were questioned about their
alcohol, tobacco, marijuana and hard drug use (Elliott, Huizinga, & Ageton, 1985). Also, at
each assessment wave through year 10, a construct of harsh discipline was measured by
asking parents a single item (“If your son does something that he is not allowed to do or that
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you don’t like, do you slap or spank him, or hit him with something?”). Parents responded
on a three point scale. Because of low endorsement of “often” (<5%) at each assessment,
this item was dichotomized to contrast the response of “never” with the combination of the
responses “sometimes” or “often.” At baseline, 67% (n =118) reported sometimes or often
engaging in harsh punishment. Also, at Year 1, demographic information was collected,
including parental marital status, the age at which the participant’s mother first gave birth,
and the number of siblings of the study participant living in the household. Parent self-
reported educational and occupational background at Year 1 were used to create an index of
socioeconomic status (SES). Table 1 provides descriptive statistics for continuous variables
in the sample. In addition, 67% of the sample was Caucasian and 33% was African
American, by parent report at Year 1, and 61% of parents reported that they were married.

Analyses: The analyses were conducted using generalized linear regression (GLM) models.
In each model, the data were clustered by participant to account for correlations within
individuals across the waves of data. This allowed us to examine the associations across all
10 waves of data through adolescence as predictors of outcomes at 24. To examine the count
data of symptoms of BPD we anticipated overdispersion and tested the appropriateness of
models specifying negative binomial mean distribution versus poisson mean distribution.
We examined predictors and covariates in separate models by domain and then by including
those significant from within domains together in a final model. In each model, we
examined variance inflation factor (VIF) and tolerance statistics in order to ensure that
multicollinearity was not a threat to the integrity of models. These revealed no model mean
VIF, nor individual predictor parameter, greater than 1.7. Further, no tolerance statistic fell
below .51. Commonly accepted values that might indicate concerns regarding
multicollinearity would be a tolerance statistic less than .2, or any VIF greater than 5 (see
e.g. Menard, 1995). Correlations among psychopathology predictors also revealed no
concerns regarding multicollinearity (see Table 2).

In each model, all available data for a given individual were used. Missing data for any
independent variable in a model resulted in the deletion of that wave of data from the model,
but all other available waves of data for an individual would be retained in order to develop
parameter estimates. Previous analyses of missingness in this data set have indicated that
those with ADHD were more likely to refuse to participate in later waves of the study
(Cotter, Burke, Loeber & Mutchka, 2005). To address this potential systematic bias, we
tested the interaction of ADHD by time in the prediction of BPD symptoms. The interaction
was not significant, suggesting that the relationship between ADHD and BPD symptoms did
not vary across waves, and was thus not likely influenced by a bias towards missingness in
later waves among those with ADHD.

Results
Of the 142 young men assessed at age 24, 12 (8.5%) met symptom count criteria (five or
more symptoms) for BPD. Although proportionally the prevalence of BPD in this sample is
generally consistent with that reported in other clinical samples (see Johnson et al., 2003 for
a review), the overall number of participants was relatively low. Examination of model
stability when predicting to categorical BPD resulted in significantly poor fit and high
influence for those coded as positive for BPD. As a result, we chose to use BPD symptom
count as the outcome in order to increase variability and improve model stability. This
dimensional approach is also consistent with that preferred in other recent prospective
longitudinal analyses of BPD as an outcome (Carlson, Egeland & Sroufe, 2009). The
symptom count for BPD ranged from 0 to 9, with a mean of 1.20 symptoms (sd = 1.95). The
majority of the sample (54.4%) showed no symptoms of BPD. Because of the nature of the
distribution of symptom counts, with a greater variance (3.81) than mean, we suspected
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overdispersion might influence model stability. Testing as described in Hardin and Hilbe
(2007) confirmed significant overdispersion and led to our specification of negative
binomial distributions for the regression models.

First, we tested a model of child and adolescent psychopathology predicting BPD symptoms
(see Table 3). After stepwise removal, only the symptoms of ADHD (Incident Rate Ratio
(IRR) = 1.08, se = .03, p = .002) and ODD (IRR = 1.09, se = .05, p = 04) remained
significant predictors of BPD.

We then tested a series of models of covariates, grouped by substance use, demographic
factors and harsh discipline. To retain covariates for further analyses, a stepwise removal
procedure, specifying a probability of p < .10, was employed. Age was included as a
covariate in each model.

Among substance use variables (marijuana, tobacco, alcohol or other drug use), only
marijuana use (IRR 1.00, se = .001, p = .014) was significant. At the point of their removal
from the model, the statistics for the other substance use variables were: alcohol (IRR =
1.00, se = .001, p = 0.61); drug use (IRR = 0.99, se = .004, p = .12); and tobacco use (IRR =
1.00, se = .001, p = .11). Among demographic factors measured at baseline (marital status,
maternal age at birth, SES, and the number of siblings in the household) only the number of
siblings (IRR = 0.78, se = .11, p = .07) was retained for further analysis. Harsh physical
punishment was not predictive of BPD (IRR = 1.16, se = .16, p = .30).

Subsequently, we examined a model of ODD, ADHD, marijuana use and number of siblings
as predictors of BPD symptoms. Both ODD (IRR = 1.09, se = .05, p = .04) and ADHD (IRR
= 1.08, se = .03, p = .002) remained predictive. Marijuana use (IRR = 1.00, se = .001, p = .
04) also remained predictive of BPD symptoms, while the number of siblings (IRR = 0.87,
se = .10, p = 0.23) did not.

The results of the models suggest that, holding other predictors constant, for each single
additional ADHD symptom through adolescence the number of symptoms of BPD in
adulthood would be predicted to increase 8%. Given 18 symptoms of ADHD, this would
suggest a potential increase of 144% in the number of BPD symptoms in young adulthood.
For ODD, the IRR of 1.09 suggests an increase of 9% in the number of BPD symptoms in
adulthood for each additional symptom of ODD through adolescence. Across the span of 8
ODD symptoms, one might thus predict a relative increase of 72% in the symptoms of BPD
observed in young adulthood.

In order to determine which of the dimensions of ODD symptoms (negative affective
symptoms and oppositional behaviors) were related to later BPD symptoms, we tested them
together in a model with only age as an additional covariate. Only the oppositional
behavioral dimension was predictive (IRR = 1.24, se = .11, p = .016) while the negative
affect dimension (IRR = 1.04, se = .09, p = .65) was not. We thus tested a model with
ADHD, marijuana use, and oppositional behavior in place of ODD. Oppositional behavior
(IRR = 1.21, se = .11, p = .028) was predictive of BPD in this model, along with ADHD and
marijuana use.

Finally, in order to test whether these relationships were specific to BPD symptoms over and
above the potential relationships between ADHD and ODD with personality disorders more
generally, we tested whether or not the relationships between the identified predictors and
BPD symptoms at 24 remained after accounting for the number of symptoms of APD
measured at 18 and 19, and the number of symptoms of other personality disorders at 24.
Doing so resulted in the removal of marijuana use (IRR = 1.00, se = .001, p = .71) and
ADHD (IRR = 1.04, se = .026, p = .09) from the model, while the oppositional behavioral
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dimension of ODD remained as a significant predictor (IRR = 1.16, se = .08, p = .03). Table
4 provides the statistics for this model.

Discussion
Among boys in this sample, the prevalence of BPD was proportionally consistent with that
observed in other studies (Johnson et al., 2003), despite the fact that the sample consisted of
a clinical sample of boys notable for a high level of disruptive behavioral problems. The
present analyses suggest that among childhood psychiatric disorders, childhood and
adolescent ADHD and ODD, rather than CD, depression, or anxiety were indicative of
increased symptoms of BPD in young adulthood. Based on the models and the size of the
increase in rates of BPD for each increase in the symptoms of ADHD or ODD, the potential
difference in outcome for a child with many symptoms of either disorder compared to one
without is large.

Contrary to our hypothesis, testing of the dimensions of ODD found that it was the
behavioral dimension, rather than the affective dimension of ODD that predicted later BPD
symptoms. While marijuana use was significantly predictive among substance use and
psychopathology, its effect was not significant after accounting for the relationship between
APD, other personality disorders and BPD.

Because the ODD affective dimension, consisting of the items angry, spiteful and irritable,
has been associated with depression and appears to reflect affective dysregulation, we
anticipated that it would be predictive of BPD symptoms. However, in the present results, it
was the behavioral dimension of arguing, defying and losing temper that predicted BPD.
This was consistent with the overall nature of the other predictors in the model, in that
measures of affect (depression and affective ODD) were not predictive of BPD, whereas
certain measures of behavior (ADHD and oppositional ODD behavior, but not CD) were. It
was also consistent with the findings of Stringaris et al. (2009), who found that a construct
of irritability consisting of anger and temper tantrums was not predictive of BPD. These
findings may also provide support to the speculation, raised by Cole, Llera and Pemberton
(2009), that the affective dysregulation of BPD may differ from that within ODD because of
the instable, rapid and unexpected changes in emotion that are typically associated with
BPD.

The hypothesis that ADHD would also predict BPD was born out. Conceptual linkages
between the disorders hinge on the high degree of impulsivity that exists in both disorders.
Like ODD, ADHD is a disorder of childhood that has historically been given less than
adequate examination as a disorder persisting into adulthood. However, efforts over the past
decade have been undertaken for understanding adult ADHD in a way that is not evident for
ODD. This includes efforts to consider how best to identify and describe adult ADHD (e.g.
McGough & Barkley, 2004; Faraone, Biederman & Spencer, 2010). It makes sense that, in
conjunction with a basic tendency to argue and act in defiance, a failure to think through to
likely outcomes and to act impulsively rather than deliberately may lead to difficulties
finding appropriate interpersonal negotiation strategies that work or being able to give
thought as to why past strategies have not been successful.

The predictive links between ODD oppositional behavior and BPD appear to be rather
specific, in that they remained even after controlling for contemporaneous measures of APD
and other personality disorders. The same was not true of ADHD nor of marijuana use, both
of which were not significant after including other personality disorders. Thus it may be the
case that ADHD and marijuana use portend some general risk for later personality disorders,
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whereas ODD, and particularly the oppositional behaviors within ODD, suggest some
specific risk for later BPD.

The link between the behavioral dimension of ODD and adult BPD may perhaps involve
instability in close relationships. Parental perceptions of children arguing, defying and losing
tempers need not only relate to rule breaking behavior. These features of ODD are also not
necessarily limited to authority figures alone. Certainly being irritable and angry provide a
noxious context for interacting with others, but arguing, defying and losing one’s temper,
rather than finding prosocial and appropriate strategies for negotiating with frustrations and
impasses in an interpersonal exchange are also off-putting to others. Children who are high
in ODD behavioral problems may not learn more appropriate interpersonal skills and may
bring these poor strategies into their interpersonal interactions with others in adulthood.
Future studies will be needed to examine whether the behavioral or affective dimensions of
ODD show similar distinctions in the prediction of BPD for young women.

Given the relatively scant literature on childhood psychopathology and the prediction of
adult BPD, it is difficult to place the present findings in an existing context. The present
paper is the only paper we are aware of that prospectively examines childhood
psychopathology as predictors of BPD in a manner in which distinctions can be made
among the disorders. These findings are nevertheless consistent with previous research
suggesting that the disruptive behavior disorders are predictive of Cluster B disorders
(Kasen et al., 1999), and with evidence implicating attention and relationship functioning in
childhood and adolescence as predictors of later BPD (Carlson et al., 2009). ADHD has
previously been described as a correlate of BPD (Miller, Nigg & Faraone, 2007), but
evidence for its predictive role has been inconsistent, based in large measure on data from
methodologically limited studies (Davids & Gastpar, 2005). Similarly, CD has been
discussed as a potential precursor to BPD, but again, the supportive evidence has been
inconsistent (Paris, 2000). For instance, brain maturation distinguished between those with
BPD versus those with CD (Ceballos et al., 2006). For both disorders, the available evidence
has not included adequate data from prospective studies from childhood to BPD measured in
adulthood. Based on the present results, it would appear that ADHD does indicate increased
risk, but that it is ODD rather than CD that predicts later BPD, and perhaps a particular
dimension of oppositional behavioral symptoms that carries the weight of the predictive
strength for ODD. Since neither the negative affective dimension of ODD nor our measure
of depression were predictive of later BPD, we did not find evidence of emotionality
predicting later BPD. However, it is important to note that our measures of these processes
were limited to those typically indicative of specific childhood psychiatric disorders, rather
than being designed to assess alternate or more nuanced aspects of affective dysfunction.

Of additional importance is the evidence from the present results of outcomes of ODD as
distinct from CD. The conception of ODD as benign apart from the degree to which it
predicts CD may not fully describe the risks associated with the disorder. As Rowe and
colleagues (2010) noted, in light of mounting evidence that ODD and CD represent distinct
forms of psychopathology, it may be time to discard the conceptualization of ODD as
hierarchically subsumed under CD. Whether these findings indicate an instance of
heterotypic comorbidity (e.g. Angold et al., 1999), wherein a continuous process manifests
in different forms over time, or whether BPD as expressed in childhood might overlap with
ODD and ADHD cannot be answered in the present data set. Nevertheless, youth with ODD
and ADHD appear to be at increased risk to show BPD symptoms in adulthood.

Limitations
The present study is limited by the nature of the data, which is a modestly sized clinical
sample of boys who were disproportionately over-representative of disruptive behavioral
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problems in childhood. The fact that this sample was derived from clinic referral raises
concerns of a bias to see increased rates of other concurrent disorders. While it is useful to
look at the present results as suggestive of hypothetical models of development, it is
particularly important that they be replicated in samples that are representative of the
community. The nature and strengths of the relationships between these disorders may be
different among youth in a community sample. It is also important for prospective studies to
examine the prediction from childhood psychopathology to adult BPD among girls as well.
Finally, in the present data, we did not have a measure of abuse, but rather employed an
indicator of the use of harsh physical discipline instead. These two constructs are clearly
quite different, and it will be important to examine the degree to which abuse more
appropriately measured might impact the prediction from measures of child
psychopathology to BPD in adulthood. Nevertheless, the absence of prospective studies of
predictors of BPD and of outcomes of ODD limit the ability to inform clinical prognosis for
youth appearing in clinics at present.
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Table 1

Descriptive statistics of study constructs at baseline.

Variable Mean s.d. Min Max

Oppositional defiant disorder 5.01 2.26 0 8

Conduct disorder 1.29 1.40 0 6

Attention deficit hyperactivity disorder 8.15 3.47 0 14

Depression 1.44 1.86 0 8

Anxiety 3.19 2.84 0 12

Alcohol* 2.94 9.64 0 102

Tobacco* 23.16 85.44 0 365

Marijuana* 0.58 4.52 0 51

Hard drugs* 0.51 5.38 0 70

Maternal age 24.76 5.11 15 38

Siblings 1.19 0.91 0 5

SES 35.61 13.76 11 66

BPD symptoms** 1.20 1.9 0 9

APD symptoms** 2.05 1.57 0 6

Other Cluster B symptoms** 2.54 3.70 0 18

Note:

*
= first assessed in study year 3,

**
= assessed at age 24, BPD = borderline personality disorder,

APD = antisocial personality disorder
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Table 2

Correlations among psychopathology predictors

ODD CD ADHD Depression

CD 0.47

ADHD 0.53 0.32

Depression 0.28 0.24 0.19

Anxiety 0.37 0.29 0.35 0.41

Note: These correlations are estimations of the zero-order relationship between each pair of variables accounting for the correlated observations
within the panel data set. ODD = oppositional defiant disorder; CD = conduct disorder; ADHD = attention deficit-hyperactivity disorder.
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