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Abstract

Objectives: Adults with ADHD experience considerable functional impairment. However, the
extent to which comorbid Axis 11 personality disorders contribute to their difficulties and whether
such comorbidities are associated with the childhood condition or the persistence of ADHD into
adulthood remains unclear.

Methods: This study examined the presence of personality disorders in a longitudinal sample of
adolescents diagnosed with ADHD when they were 7 — 11 years-old, as compared to a matched,
never-ADHD, control group. Participants were 16-26 years old at follow-up. Based on a psychiatric
interview, the ADHD group was subdivided into those with and without persistent ADHD. Axis 11
symptoms were assessed using the SCID-II. Data were analyzed using logistic regression and odds
ratios (OR) were generated.

Results: Individuals diagnosed with childhood ADHD are at increased risk for personality disorders
in late adolescence, specifically Borderline (OR = 13.16), Antisocial (OR = 3.03), Avoidant (OR =
9.77), and Narcissistic (OR = 8.69) personality disorders. Those with persistent ADHD were at higher
risk for Antisocial (OR =5.26) and Paranoid (OR = 8.47) personality disorders when compared to
those in whom ADHD remitted, but not the other personality disorders.

Conclusion: Results suggest that ADHD portends risk for adult personality disorders, but the risk
is not uniform across disorders, nor is it uniformly related to child or adult diagnostic status.
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Longitudinal studies of children with Attention-deficit/Hyperactivity Disorder (ADHD)
demonstrate that the disorder frequently persists into adulthood (1-4) and is associated with
significant life-long functional impairment (5). Different sampling methods as well as age at
follow-up result in varying rates of persistence, but longitudinal studies suggest persistence
rates range from 4% to more than 80% (1,3,5,6). A recent epidemiological study found that
nearly 40% of individuals with childhood ADHD have persisting symptoms significant enough
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for diagnosis in adulthood (7). Thus, among many people, ADHD may be conceptualized as
a chronic disorder that is not confined to childhood and adolescence.

As s the case with childhood ADHD, adult ADHD carries with itan increased risk for comorbid
Axis | psychopathology (8-10). Among adults with ADHD, several studies have indicated
elevated rates of comorbid mood (6,11,12), anxiety (13,14), and substance use (15,16)
disorders. In addition, adults with ADHD are oftentimes characterized by affective volatility
(17,18), occupational instability (19), poor social relationships (17,20), and impulsive and self-
destructive behaviors (7,21) that may or may not be related to the presence of ADHD or other
Axis | disorders. As such, investigators (22-26) have recently begun to explore the degree to
which Axis Il Personality Disorders might account for some of the functional impairment
associated with ADHD in adults.

According to the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition Text
Revision (27), personality disorders are enduring, pervasive behavioral and thinking patterns
that are inflexible and maladaptive. Rather than reflecting transient mental or emotional states
that may be more indicative of Axis | disorders, personality disorders are characterized by
stable attributes of personality that cause distress or impairment in multiple environments.
Cluster A disorders are characterized by odd or eccentric behaviors and include Paranoid,
Schizoid, and Schizotypal Personality Disorders. Cluster B disorders include Antisocial,
Borderline, Histrionic, and Narcissistic Personality Disorders, with behaviors that are dramatic
or emotional. Avoidant, Dependent, and Obsessive-Compulsive Personality Disorders
comprise Cluster C with behaviors that are anxious or fearful in nature.

Numerous studies have shown an association between childhood ADHD and adult antisocial
personality disorder (28-31), but only a limited number have examined associations between
childhood ADHD and other adult personality disorders. Although the link between ADHD and
personality disorders may be phenomenological (i.e., overlapping diagnostic criteria), the
disorders may co-occur because of common neurobiological and/or environmental risk factors
including dysregulation in the hypothalamic-pituitary-adrenal axis (32), adverse early
experiences with fear or anger (33), temperament (34) or some combination of these factors.
A recent longitudinal study indicated that young adults with a history of ADHD are more likely
than those without such history to have a personality disorder, particularly Antisocial,
Histrionic, or Borderline personality disorders (22). Consistent with this, individuals with a
retrospectively documented history of disruptive behavior disorders during childhood,
including ADHD, were significantly more likely to have Cluster B personality disorders in
general, and Borderline Personality Disorder in particular, when compared to individuals with
childhood internalizing disorders (26).

Retrospective studies also suggest a link between childhood disruptive behavior disorders, and
non-Cluster B disorders. Lewinsohn and colleagues reported that adults with retrospectively-
reported disruptive behavior disorders experienced higher rates of Antisocial, Histrionic,
Narcissistic, Schizoid, and Schizotypal personality disorders than those not reporting a history
of ADHD behaviors (24). Additionally, childhood ADHD without comorbid Axis |
psychopathology may also increase risk for particular personality disorders. Adults with a
history of pure ADHD have greater rates of Antisocial, Histrionic, Narcissistic, and Borderline
personality disorders compared with those with a history of comorbid ADHD and internalizing
symptomatology (25). Consistent with this, nearly 90% of a sample of adults with personality
disorders reported clinically significant ADHD symptoms in childhood (23).

Taken together, these results suggest an association between childhood ADHD and later
personality disorder. However, there are a number of limitations inherent to these studies. All
but two of the studies (22,26) linking ADHD with Axis Il symptomatology other than
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Antisocial personality disorder have relied on retrospective reporting by clinically-referred
adults to make the diagnosis of childhood ADHD. Yet, reliance on retrospective assessment
of childhood status in a clinical sample is problematic because of the questionable validity of
childhood diagnosis (3). Additionally, there may be other confounding variables. For example,
in several of the studies of adults with personality disorders, there was either no clear control
group (25,26) or the control group was poorly matched to the psychiatric group on key
demographic characteristics, including sex, age, and comorbid diagnoses (23). Finally, it is
unclear from these studies whether adult personality disorders are linked to a history of
childhood ADHD per se, without regard to adult outcomes, or to the persistence of ADHD into
adulthood.

The primary goal of the present study was to assess, as compared to controls, personality
disorders in a longitudinal sample of late adolescents who were diagnosed with ADHD during
childhood. A secondary aim was to determine the degree to which personality disorder
diagnoses are linked to the persistence of ADHD symptoms into adulthood as opposed to the
childhood condition per se. It was hypothesized that as compared to matched controls, youth
previously diagnosed with ADHD would have elevated levels of Cluster B, but not Clusters
A or C personality disorders, and that increased rates of personality disorder would be
associated primarily with the persistence of ADHD into adolescence.

Participants included 96 individuals (88.5% male) who were clinically-referred and previously
diagnosed with Combined Type ADHD when they were 7 — 11 years-old (mean age at initial
evaluation = 9.21 years; SD = 1.19). Participants were followed longitudinally from childhood
into adolescence (time between evaluations = 9.97 years; SD = 2.01). These participants with
childhood ADHD were compared to 85 community controls (87.1% male) who never met
diagnostic criteria for ADHD and were enrolled into the study as adolescents. The controls
were similar to participants with ADHD in age, sex, race/ethnicity, and socioeconomic status.

All participants were between 16 and 26 years of age (mean age 18.41 years; SD =1.62); 54.7%
were over 18 years. Participants represented a diverse population with 23.8% self-identifying
as non-Hispanic Caucasian, 34.8% Latino/Hispanic, 25.4% African American, 1.1% Asian,
and 14.9% as mixed or “other” race. The participants were generally of lower- to lower-middle
socioeconomic status (Mean socio-economic prestige = 42.38; SD = 17.25) on a measure of
socioeconomic prestige developed at the National Opinion Research Center (35), although a
wide distribution of socio-economic prestige was represented (Range: 20-96). Most of the
participants were urban dwellers living in a large metropolitan area at the time of evaluation.
All participants and their participating parent were proficient in English. Demographic
characteristics by group are summarized in Table 1.

For participants under the age of 18 years, informed consent was provided by the parent and
assent by the youth; consent was provided directly by participants who were 18 years of age
or older. This study was approved by the institutional review boards for both academic
institutions where the study was conducted. Participants were compensated for their time in
the evaluation process and received no intervention or treatment services as a result of their
participation.

Childhood Evaluation

Individuals with ADHD were initially screened for participation during childhood using the
IOWA Conners teacher ratings (36). Those with an Inattention/Overactivity score more than

J Clin Psychiatry. Author manuscript; available in PMC 2009 September 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Miller et al.

Page 4

1.5 SD beyond the normative mean were invited into the lab where parents were administered
the Diagnostic Interview Schedule for Children (37) to determine the final diagnoses. The
diagnostic process and criteria are described in more detail in previous studies (38,39). In
addition to ADHD, during childhood, 45.8% met criteria for comorbid Oppositional Defiant
Disorder, 32.3% for Conduct Disorder, 9.4% for amood disorder, 31.3% for an anxiety disorder
other than simple phobia, and 16.7% had no comorbid psychopathology. These diagnoses were
collapsed into externalizing comorbidity (ODD and CD) and internalizing comorbidity (mood
and anxiety disorders) for post-hoc statistical analyses.

Controls were recruited specifically for the follow-up phase of the longitudinal study to match
participants on a number of demographic factors. Control participants were screened for
lifetime presence of ADHD symptoms, treatment of ADHD symptoms, and previous
difficulties related to ADHD symptoms. Those with evidence of prior or current ADHD
symptoms were excluded from the study. Individuals diagnosed with mental retardation, a
pervasive developmental disorder, schizophrenia, or a diagnosed neurological disorder (e.g.,
epilepsy) were not eligible for entry into the study as probands (during childhood) or controls.

Follow-up Assessment

At follow-up, the Kiddie-SADS PL (40) was administered independently to each participant
and a parent to assess current ADHD status by a trained clinician who provided a summary
score that includes clinical observations as well as information from both reporters. Based on
this interview, the previously ADHD group was subdivided into those who continued to meet
diagnostic criteria for ADHD (“Persisters” n = 42) and those that did not (“Remitters” n = 32).
Persistence was defined as meeting full DSM-1V (1) diagnostic criteria for ADHD, which
requires at least six symptoms of inattention and/or at least six symptoms of hyperactivity-
impulsivity along with impairment. Remittance was defined as those who had no more than
three symptoms of inattention and no more than three symptoms of hyperactivity-impulsivity.
Among the Persisters, 38.1% continued to meet full DSM-1V criteria for ADHD — Combined
Type, 47.6% met symptom criteria for ADHD Predominantly Inattentive Type and 14.3% met
criteria for ADHD-Hyperactive-Impulsive Type. Nevertheless, based upon their childhood
status, those presenting as either ADHD-I or ADHD-HI at follow-up are probably more aptly
considered to have ADHD-C in partial remission. The remitters group included those
individuals with three or fewer symptoms of inattention and three or fewer symptoms of
hyperactivity-impulsivity. Those individuals in the sample with more than three symptoms but
fewer than six symptoms in either domain were excluded in the second set of analyses (n =
22), which focuses on distinctions between ADHD persisters and remitters. As per the selection
criteria, no controls met criteria for ADHD.

All participants were administered the Structured Clinical Interview for DSM-IV Axis 1l
Personality Disorders (SCID-I11; 41). The SCID-II, which has been validated for use with adult
clinical populations (42), is a semi-structured interview designed to assess personality
disorders. For this study, it was separately administered to the parent and adolescent by two
different clinicians. Reports by parent and adolescent were considered separately at the item
level. Thus, if either the parent or the adolescent endorsed a particular symptom at a clinically
significant level, the adolescent was assumed to exhibit the symptom. This procedure was not
expected to reveal higher levels of personality disorders, but rather supplement information
provided by a single informant (43,44). Diagnoses were made using DSM-IV TR (27) criteria
for each personality disorder. Although personality disorders are typically not diagnosed until
very late adolescence or early adulthood, there are a number of studies documenting the validity
of personality disorder diagnosis prior to the age of 18 years (45,46). A summary of the
personality disorder diagnoses by group is presented in Table 2.
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Statistical Analyses

All data analyses were completed using SPSS 15.0. The first set of analyses included logistic
regression equations focusing on childhood diagnostic status (ADHD versus Controls) as the
independent variable, which was entered in the first step of each predictive analysis. The second
set of logistic regression equations focused on adolescent ADHD status (Persisters, Remitters,
and Controls) as the independent variable. Individual personality disorder diagnoses served as
dependent variables in both sets of analyses.

RESULTS

Childhood ADHD Diagnostic Status

Logistic regression equations focusing on childhood diagnostic status (ADHD versus Controls)
indicated that individuals with childhood ADHD were significantly more likely than Controls
to be diagnosed with Avoidant (Wald = 4.62, p = .032), Narcissistic (Wald = 4.21, p =.042),
Borderline (Wald = 6.03, p = .014), and Antisocial (Wald = 6.30, p =.012) personality
disorders. Individuals with childhood ADHD were also marginally more likely to be diagnosed
with Paranoid personality disorder (Wald = 3.16, p = .076) than controls. Those with childhood
ADHD and Controls did not differ (p >.10) with regard to Dependent, Obsessive-Compulsive,
Schizotypal, Schizoid, and Histrionic personality disorders diagnoses. A summary of these
results appears in Table 3. Overall, individuals with childhood ADHD were diagnosed with
significantly more personality disorders than Controls (Mann-Whitney U = 2743.50, p <.001),
and were more likely to be diagnosed with multiple personality disorders. Figure 1 depicts the
number of personality disorder diagnoses as a function of childhood ADHD status.

Adolescent ADHD Diagnostic Status

As previously described, 22 individuals with childhood ADHD who did not meet criteria for
either persistent or remittent ADHD groups were dropped in the second set of analyses focusing
on the relationships between adolescent ADHD diagnostic status (Controls vs. Remitters vs.
Persisters) and diagnosis of personality disorders. When logistic regression analyses were
repeated with adolescent status as the independent variable, as expected, results were similar
to the first set of analyses. No statistically significant differences (p > .10) between adolescent
groups were noted for Dependent, Obsessive-Compulsive, Schizotypal, Schizoid, and
Histrionic personality disorders. Significant differences were noted for Paranoid (Wald =9.33,
p =.009), Narcissistic (Wald = 6.12, p = .05), Borderline (Wald = 8.76, p =.01), and Antisocial
(Wald = 12.81, p = .002) personality disorders. Controls were separable from Persisters in all
of the significant analyses (all p <.05). In contrast, Persisters and Remitters were only separable
for Antisocial personality disorder (p < .001) and Paranoid personality disorder (p < .05),
although rates of Borderline, and Narcissistic personality disorders were substantially higher
in Persisters than Remitters. Controls and Remitters were not statistically separable for any
personality disorders (p > .05). A summary of the results of the second set of analyses is
presented in Tables 2 and 4.

As with the first set of analyses, a post-hoc analysis of the rate of personality disorders by group
was also conducted. Persisters, Remitters, and Controls differed significantly on the number
of personality disorders diagnosed (Kruskal-Wallis test = 24.98, p < .001), with Persisters
having a higher rate of diagnosis than Remitters and Controls. Rates of Axis Il diagnoses are
summarized in Figure 2.

Childhood Comorbid Diagnoses

Childhood psychopathology diagnoses were not available for controls. Thus, to test the extent
to which childhood psychopathology, as opposed to ADHD persistence alone, contributed to
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late adolescent diagnosis of antisocial personality disorder, a post-hoc analysis was conducted
using only those with ADHD in childhood. Logistic regression was conducted entering
separately the dichotomous variables of presence/absence of childhood comorbid externalizing
and internalizing disorders (as defined above) in the first step of the equation and late adolescent
status (persistence vs. remittance) was entered in the second step. Results showed externalizing
childhood comorbidity to marginally predict Antisocial personality disorder diagnosis (Wald
= 3.04, p =.08) but internalizing childhood comorbidity did not (p > .50). After the predictive
influence of both internalizing and externalizing comorbidity were taken into account in the
first step of the regression (p > .05), late adolescent ADHD status (persistence vs. remittance)
continued to be a significant predictor of Antisocial personality disorder diagnosis (Wald =
4.85; p =.03). Similar post-hoc analyses for Paranoid, Narcissistic, and Borderline personality
disorders were conducted. Childhood internalizing and externalizing comorbidity did not
predict diagnosis of any of these personality disorders in late adolescence (p > .05).

DISCUSSION

The principal finding of this study is that individuals diagnosed with ADHD in childhood were
more likely to be diagnosed with a personality disorder in late adolescence. Specifically,
diagnoses of Avoidant, Narcissistic, Borderline and/or Antisocial personality disorders are
more common. Further, those individuals for whom ADHD persisted were at substantially
elevated risk for Antisocial and Paranoid personality disorders when compared with those in
whom ADHD remitted. These findings are largely consistent with previous studies suggesting
increased risk for Antisocial personality disorder and other cluster B personality disorders in
youth with ADHD (26,28,30). Notably, however, there were clear distinctions among the Axis
Il diagnoses that had elevated rates in those with childhood ADHD as compared to controls.
The presence of adolescent Antisocial personality disorder does not appear to be directly linked
with the presence of childhood ADHD, nor is it strongly related to childhood comorbid
psychopathology. Instead, it appears to be the persistence of ADHD that is strongly predictive
of Antisocial personality disorder in late adolescence.

These results raise questions about the nature of the relationship between ADHD and
personality disorders. One possibility is that ADHD is a precursor to particular personality
disorders, and might be thought of as a child and adolescent prodromal phase of the behaviors
typically associated with particular personality disorders (47). Similar to the predictive validity
of early odd behaviors in individuals who later develop schizophrenia (48), early inattention
and overactivity may foretell later affective instability and irritability in some individuals.
Similarly, it may be that personality disorders are the natural outcome of ADHD in some
segment of the population, and that ADHD in childhood/adolescence interacts with other
factors to produce this outcome. One intriguing possibility is that the frequently reported
outcome of childhood ADHD characterized by high rates of failed marriages and unstable
relationships is due to the presence of comorbid personality disorders rather than the symptoms
of ADHD, per se.

Related to this idea, it may also be that children with ADHD interact with their families and
other significant individuals in such a way that these relationships increase the likelihood of
developing a personality disorder. More specifically, it may be that abnormal interpersonal
interactions that are potentiated by childhood ADHD become risk factors within the personality
of the individual. These distorted relationships may be the beginning of future personality
disorders.

A more controversial possibility is that ADHD and certain personality disorders may represent
different phenotypic manifestations of the same disorder. Recent data have convincingly
indicated that ADHD is a chronic or enduring condition which is associated with a maladaptive
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pattern of behavior that causes impairment in multiple environments (4,6,49). This more
current view, which is quite distinct from earlier beliefs that it was a childhood condition, has
much in common with the conceptualization of personality disorders in adults. This alternative
hypothesis is supported by the high degree of similarity in symptoms of several personality
disorders identified in this study (e.g., Paranoid, Borderline, and Antisocial personality
disorders) and ADHD: hypersensitivity to interpersonal cues, poor self-regulation, affective
instability, and impaired social relationships (1) . These features are present in children as well
(50,51), yet the focus on inattention, impulsivity and overactivity may make it seem that the
conditions are more distinct than they actually are.

Notably, caution must be used when diagnosing Axis Il conditions in the context of Axis |
psychopathology. With most Axis | disorders it is important ensure that the personality disorder
characteristics persist in between episodes and are not merely an extension or epiphenomenon
of the Axis I disorder. However, it is becoming increasingly clear that ADHD symptoms and
associated impairment are chronic and persistent rather than episodic. Thus, it is more difficult
to determine the extent to which ADHD and these diverse Axis Il symptoms are truly distinct
as opposed to partially separable manifestations of a single disorder.

Although these different hypotheses offer intriguing explanations for the high rate of
comorbidity of ADHD and certain personality disorders in adulthood, two important factors
must be considered: multifinality and equifinality. Multifinality is the process through which
individuals who experience a particular course of events or circumstances have different
outcomes, whereas equifinality is the process wherein individuals experiencing a diverse set
of circumstances have the same or highly similar outcomes (52). From the multifinality
perspective, not all individuals with either childhood ADHD or persistent ADHD in this study
met diagnostic criteria for a personality disorder by late adolescence. Thus, other contributing
factors clearly play a role in the development of personality disorders in an ADHD population.
Additionally, the results of this study indicate that individuals with ADHD are not at uniformly
increased risk for any single personality disorder diagnosis. Risk appears to be specifically
focused on certain diagnoses; our data indicate that Schizoid, Schizotypal, Histrionic,
Dependent, and Obsessive-Compulsive personality disorders are not likely outcomes of ADHD
in adulthood.

Several limitations associated with these findings must be acknowledged. Because data on
personality disorders were collected at only one time point, it was not possible to conduct
analyses examining the developmental progression of maladaptive personality traits in this
sample. Additionally, many of the individuals included in this study are not yet 18years-old,
and thus may not yet meet the diagnostic threshold, but may in the future. As these individuals
getolder, there may be an increase in the rate of personality disorder diagnoses. Finally, because
some of the cell sizes in this study are small, there may not have been sufficient power to detect
meaningful differences between remitters and the other two groups in the rate of personality
disorders. Finally, the sex distribution with predominantly more males may have limited our
ability to detect meaningful differences in personality disorders more commonly seen in
females, such as histrionic and borderline personality disorders.

Insummary, these data suggest that as compared to controls, individuals diagnosed with ADHD
during childhood are at greater risk for a diagnosis of a personality disorder in late adolescence.
Specifically, we found elevated rates of Narcissistic, Paranoid, Borderline, and Antisocial
personality disorders. Further, Antisocial and Paranoid personality disorder appears to emerge
primarily when ADHD is persistent. Clinicians treating young adults should be mindful of
possible co-occurring ADHD and personality disorders. In particular, those individuals who
experience poor outcomes associated with strained interpersonal relationships may be at
increased risk to also meet criteria for a personality disorder diagnosis. Identifying and
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providing treatment for behaviors related to personality disorders may improve overall level
of functioning and reduce impairment. Future studies, especially those utilizing prospective
longitudinal data, ideally conducted in a slightly older sample and with multiple time points
for analysis of personality traits, may further elucidate the relationships between ADHD in
childhood and adolescence and personality disorders in early adulthood.
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Figure 1.

Number of personality disorders diagnoses for controls and those with childhood ADHD.
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Figure 2.

Number of personality disorder diagnoses among Controls, Remitters, and Persisters.
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Comparison of demographic characteristics for ADHD and control groups

Table 1

Page 13

Controls Probands Fi2™
n=285 n=96
Mean age (SD) 18.52 (1.65) 18.31 (1.60) 0.74
Mean socio-economic prestige (SD) 40.89 (16.60) 43.76 (17.82) 1.21
% Male 87.1% 88.5% 0.09
Race 6.15
% African American 28.2% 22.9%
% Asian 2.4% 0
% Non- Hispanic Caucasian 23.5% 24.0%
% Hispanic 36.5% 33.1%
% Mixed or Other 9.4% 19.8%

*
All comparisons were non-significant (p > .15).
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