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Abstract

Hierarchical models of psychopathology based on substantial numbers of lifetime diagnostic
categories have not been sufficiently evaluated, even though such models have relevance for
theories of disorder etiology, course, or prognosis. In this research, a hierarchical component
model of 16 Axis | disorders is derived, and model elements are evaluated in terms of their ability
to demonstrate distinct associations with several clinically-relevant variables. Participants were
816 randomly selected adolescents from the community who were repeatedly assessed for
psychiatric disorders and associated risk and protective factors over a 14-year period. First-degree
relatives were also interviewed to establish their lifetime psychiatric history. Patterns of lifetime
comorbidity among 16 psychiatric disorders were described at five levels of organization. In
addition to the broadest level that accounted for the most variance in disorder covariation,
evidence was obtained at successive levels in the hierarchy for internalizing and externalizing
broad—band domains that could be subdivided into more refined clusters. The validity and
potential utility of the resultant hierarchical model was further supported by distinct associations
that components at each level had with exposure to childhood adversities, psychiatric disorders
among first—degree relatives, and psychosocial functioning at ~ age 30. A large number of DSM
Axis | disorders can be described within broad—band internalizing and externalizing domains, and
further differentiation within these domains is possible and likely useful for some purposes.
Implications of this research for conceptualizing relations among psychiatric disorders are
discussed.
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Multivariate research on the organization of various indicators of psychopathology,
including disorder symptoms [e.g., 1-2], diagnostic categories [e.g., 3-5], and genetic risk
[6], has frequently identified two higher-order factors, internalizing and externalizing.
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Support for this basic organizing structure has been upheld when symptoms or diagnostic
categories associated with Axis | and Axis Il are jointly considered, although additional
higher-order latent factors [7-8] or genetic risk factors [9] have also been identified. Other
related research indicates that internalizing and externalizing domains are typically
correlated when defined by phenotypic features [4, 10] or genetic risk factors [6, 9], with a
substantial portion of the covariation between internalizing and externalizing spectrum
disorders accounted for by neuroticism or negative emotion [4, 10].

Beyond the superordinate domains of neuroticism, internalizing, and externalizing,
controversy persists as to the organization of psychiatric disorders at lower levels in the
hierarchy. Internalizing psychopathology has been successfully modeled as a single factor
[3, 11], or as a hierarchical domain with two lower-order factors, often labeled distress
(major depression, dysthymia, generalized anxiety disorder) and fear (panic disorder, animal
phobia, situational phobia) [4, 12]. Other research, however, indicates that single— and two—
factor internalizing models fit the data about equally well [13], and that the fear/distress
distinction may not be statistically optimal relative to alternative models [3, 13].

Similar controversy persists as to the most accurate model for representing hierarchical
relations among externalizing psychiatric disorders. Several studies have successfully
modeled a single externalizing latent factor not further subdivided [e.g., 14-15], while other
research based on personality features, clinical symptoms, or psychiatric disorders has
frequently produced outcomes that suggest multidimensionality within the externalizing
domain [16-18]. There are, for example, indications that attention deficit/hyperactivity
disorder and oppositional defiant disorder or their associated features are highly related and
distinguishable from conduct disorder, antisocial behavior, and substance use disorders,
which are also highly related [2, 19].

In separate reports with the Oregon Adolescent Depression Project (OADP) sample, we used
confirmatory factor analytic methods to evaluate the validity of competing measurement
models of internalizing [20] and externalizing [21] disorders. In the present report, we utilize
lifetime diagnostic data from the OADP sample to examine the hierarchical structure of 16
common lifetime Axis I psychiatric disorders. Included among these are two disorders not
well-researched with respect to internalizing or externalizing domain membership, bipolar
spectrum disorders and bulimia nervosa. Cross-sectional and patient-based research has
suggested that bipolar disorders demonstrate greater associations with the internalizing than
externalizing domain [3, 12]. Anorexia and bulimia nervosa, when treated as observed
indicators of a latent eating pathology factor, have been most accurately represented as an
indicator of a higher-order internalizing factor [22].

The present study is an investigation of the hierarchical associations among 16 common
lifetime psychiatric disorders. In contrast with similar studies that have used confirmatory
methods to evaluate the feasibility of a hypothesized measurement model, we use a novel
methodological approach, fop-down exploratory principal components analysis, to reveal the
component structures of these disorders within a single, integrated model that organizes
disorder clusters from most broad to progressively more refined. To evaluate the
discriminant validity and potential utility associated with the hierarchically arranged
disorder clusters, we also comparatively evaluate correlates of component scores at each
level in the hierarchy with several clinically relevant variables.
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Study procedures were reviewed and approved by an institutional review board before data
were collected. Adults and youth younger than age 18 provided written consent or assent,
respectively, after procedures had been fully explained.

The OADP is a community-based and multi-generational longitudinal study that has been
thoroughly described in earlier publications [20, 23]. Briefly, four diagnostic assessments
were conducted with randomly selected youth from 9 high schools at ~ ages 16 (T1) 17 (Ty),
24 (T3), and 30 (T4). At Tg, a stratified sampling procedure was implemented whereby all
persons with a positive psychiatric history by T, and a randomly selected subgroup of
persons without any history of mental disorder by T, were recruited. To enhance the ethnic
diversity of the sample, all non-Caucasian T, participants were recruited for T3 regardless of
lifetime diagnostic history. From T to T, T, to T3, and T3 to Ty, retention rates for eligible
participants were 88%, 85%, and 87%, respectively. Although attrition over assessment
waves was relatively small, it slightly but significantly favored individuals from lower
socioeconomic groups or with externalizing disorders [24].

A total of 816 participants completed T4, and these persons constitute the reference sample
for the present research. Most participants were women (59%), Caucasian (89%), and
currently married (53%). A minority (41%) reported having earned a bachelor’s or higher
degree.

Assessment of Psychiatric Disorders among Probands and First-Degree Relatives

Disorder assessment of probands during the first three waves was performed with the
Present Episode and Epidemiologic versions of the Schedule for Affective Disorders and
Schizophrenia for School-Age Children (K-SADS) [25-26]. At T4, the Structured Clinical
Interview for Axis | DSM-IV Disorders—Non-Patient Edition (SCID-NP) [27] was used for
diagnostic assessments. These diagnostic interviews were supplemented with the
Longitudinal Interval Follow-Up Evaluation [28] to assess disorder presence and course
since the previous assessment. Symptom reports were evaluated in conjunction with DSM-
I11-R diagnostic criteria and decision rules at T1 and T, and DSM-1V criteria and rules at T3
and Ta.

Only disorders that had sufficient weighted lifetime prevalence rates through age 30.0 (>
1%) [14-15] were retained for analysis. These disorders, along with their associated
unweighted and weighted lifetime prevalence rates through T4, respectively, were: major
depressive disorder (MDD; 58.5, 50.8), dysthymia (DY'S; 5.6, 4.1), bipolar spectrum
disorders (BIP, inclusive of bipolar I, bipolar Il, and cyclothymic disorders; 3.7, 3.1), post—
traumatic stress disorder (PTSD; 8.6, 7.0), generalized anxiety disorder (GAD; 2.2, 2.0),
specific phobia (PHOB; 4.3, 3.3), social phobia (SOC; 4.4, 3.6), panic disorder (PAN; 6.6,
5.6), separation anxiety disorder (SAD; 5.4, 3.9), bulimia nervosa (BN; 2.5, 1.8), attention
deficit/hyperactivity disorder (ADHD; 3.2, 2.3), oppositional defiant disorder (ODD; 3.4,
2.6), conduct disorder (CD; 5.0, 3.8), alcohol use disorders (AUD, which includes alcohol
abuse or dependence diagnoses; 37.0, 34.2), cannabis use disorders (CUD, which includes
cannabis abuse or dependence diagnoses; 21.2, 19.1), and hard drug use disorders (DRG,
which includes the abuse or dependence of substances other than cannabis and alcohol; 13.7,
11.0).

Randomly selected taped interviews from each wave were used to evaluate inter-rater

reliability (T1 = 263, T, = 162, T3 = 190, T4 = 124), with mean kappa (x) coefficients
computed for disorders diagnosed as present at least 10 times between the two raters within
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waves. For disorders that met this minimal threshold, agreement among raters was generally
good to excellent (range of x = .56 to .89 for 15 separate diagnostic categories; median x = .
77).

Around Tj, first-degree relatives of probands were evaluated for current and lifetime
psychiatric disorders, with all interviews conducted blind to proband diagnoses. At least two
sources of diagnostic data were collected for each family member. Direct interviews were
conducted with the SCID-NP for adult relatives and the K-SADS modified for DSM-/V for
adolescent relatives aged 14-18 years. Informant interviews were conducted with other
family members based on the Family Informant Schedule and Criteria modified for DSM-/V
[29]. The best estimate method [30] was used for determining lifetime psychiatric diagnoses
among family members.

For the 816 probands, diagnostic data were available for 732 (89.7%) proband families (730
biological mothers, 719 biological fathers, 476 female siblings, and 489 male siblings).
Kappa coefficients for pairs of evaluators were excellent for all diagnostic categories that
had a weighted family density > .01 in the sample: any anxiety disorder (x =.93), mood
disorder (x = .91), substance use disorder (x =.97), or disruptive behavior disorder (ADHD
and CD only, x = .87).

Proband Exposure to Childhood Adversities

Exposure to childhood adversities was retrospectively assessed by the Sexual Abuse
subscale (a = .96) of the Childhood Trauma Questionnaire [31] and by two Assessing
Environments |11 questionnaire scales [32] administered at T3: Negative Family Atmosphere
(a =.78) and Physical Punishment/Abuse (a = .71).

Proband Psychosocial Functioning at T4

Several indicators of psychosocial functioning were assessed at T,4. Topics included annual
household income, number of weeks unemployed during the last year, history of divorce or
separation, relationship quality with family (assessed by the Perceived Social Support from
Family scale [33], a =.90), level of social adjustment (assessed by the Social Adjustment
Scale [34], a = .70, higher scores indicate poorer adjustment), self-reported suicide attempt
since T3, and the DSM-/V Global Assessment of Functioning scale.

Statistical Analyses

Participant weighting—Because of the stratified sampling procedure implemented at Ts,
Caucasian participants with no lifetime diagnosis by T, were assigned a weight that
reflected the probability of this subgroup being sampled during T3 and T4 assessments.
Unless otherwise specified, all findings subsequently presented are based on weighted data.

“Top-down” component analyses—Goldberg [35] has outlined a procedure for
revealing the hierarchical structure of a set of variables based on exploratory factor analytic
(EFA) methods. In most applications of EFA, a “bottom-up” procedure is used whereby
some number of lower-order factors is extracted based on covariation patterns among
variables within a set. Rotating factors until some form of simple structure is achieved can,
in turn, illuminate higher-order factors. In contrast to this traditional approach, Goldberg
proposed a process that starts with the highest-order factor, followed by a series of
sequential analyses that reveal successively lower-order factors in the hierarchy. This
approach was used in the present study to reveal levels of the component hierarchy that
characterize lifetime associations among common Axis | psychiatric disorders.

Compr Psychiatry. Author manuscript; available in PMC 2014 July 01.
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The first step in the “top-down” analyses involved the computation of the tetrachoric
correlation matrix, which is the preferred correlation matrix when factoring dichotomous
variables [36] and the commonly used input matrix in factor analyses of diagnostic
categories [e.g., 37]. The next step was to extract the first unrotated principal component
(FUPC), or the largest possible component, from the correlation matrix. To produce a two-
component solution, the same correlation matrix used to derive the FUPC was inputted, and
a two-component solution requested based on principal component extraction and varimax
(orthogonal) rotation. This process of extraction and rotation was continued to reveal the
structure for a number of components, with each successive analysis revealing lower-order
components in the hierarchy. Given the emphasis in the present research on lifetime patterns
of comorbidity, the stopping point for this process occurred at the level just before
components began to be defined by single disorders.

During each component analysis, component scores were computed and saved. To compute
principal component scores, standardized diagnostic variables were multiplied by their
corresponding principal component score coefficients with the resulting products summed.
To display the hierarchical representation of psychopathology at successive levels (Figure
1), component scores derived at each level were correlated with those at the level
immediately below, with the resulting correlations serving as a type of path coefficient used
to index associations among components at adjoining levels in the hierarchy. Components
are illustrated as rectangular boxes and sized according to the proportion of variance they
accounted for at each level.

Component scores were also used in the computation of correlations with clinically relevant
variables not included in component analysis. In these analyses, participants’ positions on a
given component, as indexed by their individual component scores, were correlated with
scores on these additional variables so as to evaluate the discriminant validity and potential
utility of the various levels of the resultant hierarchical model. Fisher ~to-z procedures were
used to evaluate the statistical significance of magnitude differences among pairs of
correlations.

Hierarchical Associations of 16 Lifetime Psychiatric Disorders

Component loadings associated with the extraction and rotation process for the first 5 levels
from the “top—down” EFA are presented in Table 1, and a corresponding diagram of the
hierarchical associations among components is presented in Figure 1. The first 5 component
extractions are emphasized because beginning with Level 6, components began to be
defined by single disorders. Eigenvalues for the first 5 components (and corresponding
percentage of variance explained by each component) are: 4.53 (28.3), 2.58 (16.1), 1.43
(8.9), 1.38 (8.6), and 1.13 (7.1).

Common level—Level 1/1 in Table 1 and Figure 1 corresponds to the FUPC, which
represents common variance shared among the disorders included in this analysis.
Component loadings indicate that the lifetime histories of each disorder contributed
positively and at least moderately to the definition of the FUPC.

Broad—-band level—The two-component solution (Level 2) corresponds to the familiar
internalizing (2/1) and externalizing (2/2) domains of psychopathology. The disorders that
contributed the most to the definition of the internalizing component, as evident in
component loadings = .60, were MDD, PAN, PTSD, DY'S, and SAD. For the externalizing
component, the corresponding disorders with the highest loadings were CUD, DRG, CD,
and AUD.

Compr Psychiatry. Author manuscript; available in PMC 2014 July 01.
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Narrow—-band levels—Lower levels in the hierarchy (Levels 3-5) represent successive
refinements of the two broad—band domains. At Level 3, the internalizing domain is largely
preserved and the externalizing domain is split into two clusters, social norm violation
disorders (3/2: CD, AUD, CUD, DRG) and oppositional behavior disorders (3/3: ADHD,
ODD) together with PHOB. PHOB also demonstrated a moderate cross—loading with the
internalizing component at this level. Although we use the term “oppositional” in Figure 1
and elsewhere as a descriptive label for the lower-level components to which ADHD, ODD,
and PHOB are the most significant contributors, we do so in recognition that this label might
more accurately apply to ADHD and ODD and have less relevance for PHOB.

The broad-band internalizing domain splits at Level 4 into two clusters, mood/panic-alarm
disorders (4/1: MDD, DYS, PTSD, PAN, BN, SAD) and disorders commonly characterized
by excessive worry (4/13: GAD, SOC) together with BIP. The mood/panic-alarm component,
subsequently abbreviated as mood/alarm, is defined by disorders where depressed mood is a
core feature (MDD, DY) as well as other disorders where panic or alarm responses are
triggered by specific cues (e.g., interoceptive cues in the case of PAN, trauma-related cues
in PTSD, separation events from caretakers in SAD, feelings of fullness in BN) that, in turn,
increase the likelihood of accompanying avoidance or escape behavior. The worry
component is defined by disorders characterized by excessive worry and rumination (related
to performance or social situations in the case of SOC and apprehensive expectations
associated with several events or activities in the case of GAD).

At Level 5, the mood/alarm component is preserved (5/2), excepting BN, which combines
with BIP to form a new component, unstable self-regulation (5/5). Both disorder categories
that contribute to this component include features associated with shifting mood states and
episodic loss of self-control. GAD and SOC (5/4) continue to define a component primarily
characterized by worry.

Associations of Component Loadings with Clinically-Relevant Variables

Childhood adversities—Table 2 presents correlations for component scores at each level
in the hierarchy with various forms of childhood adversity. The FUPC (1/1) was
significantly and positively associated with each form of childhood adversity. At Levels 2
and 3, childhood sexual abuse was significantly and more strongly associated with
internalizing disorders (2/1, 3/1) than externalizing disorders (2/2, 3/2, 3/3). At Levels 4 and
5, physical abuse was more strongly associated with norm violation externalizing clusters
(4/2, 5/1) when compared to several internalizing clusters (4/1, 5/2, 5/4, 5/5).

Within the internalizing clusters at lower level in the hierarchy, mood/alarm disorders (4/1,
5/2) were more strongly associated with negative family atmosphere and sexual abuse than
the worry components (4/3, 5/4). Within lower level externalizing clusters, physical abuse
was more strongly associated with the norm violation components (4/2, 5/1) than the
oppositional components (4/4, 5/3).

Psychiatric disorders among first-degree relatives—Table 3 displays correlations
of component scores with family densities of psychiatric disorders. The FUPC (1/1) was
significantly associated with both broad-band (i.e., all internalizing or externalizing
disorders) and domain specific representations (anxiety, mood, substance use, disruptive
behavior disorder categories) of family disorder densities. At lower levels in the hierarchy,
homotypic disorder associations between probands and first-degree relatives are of
particular interest, and are evident when a class of related disorders (e.g., mood disorders)
among probands constitutes an increased risk for the same class of disorders among first—
degree relatives.

Compr Psychiatry. Author manuscript; available in PMC 2014 July 01.
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In Levels 2-5, the broad proband internalizing component (2/1, 3/1) and the more refined
mood/alarm component at lower levels (4/1, 5/2) demonstrated the largest absolute
associations with family densities of anxiety, mood, and all internalizing disorders. Because
of large confidence intervals around these correlations, however, statistical contrasts of
correlation values within the same levels of the hierarchy revealed no statistically significant
differences between these and other refined internalizing components (worry, unstable self-
regulation) at lower levels of the hierarchy, and only a limited number of significant
contrasts with externalizing components across the full range of the hierarchy. When
statistically significant differences in correlations were noted at lower levels of the
hierarchy, these occurred for contrasts that involved the mood/alarm internalizing
components (4/1, 5/2) and the norm violation externalizing components (4/2, 5/1) for
anxiety disorder densities in first-degree relatives.

In the right half of Table 3, component score correlations with family densities of substance
use, disruptive behavior, and all externalizing disorders are presented. For proband Levels
2-5, the broad externalizing component (2/2) or more refined externalizing components
lower in the hierarchy demonstrated the largest absolute correlations with family densities of
these disorder categories. Many of the statistical contrasts conducted within the same level
of the hierarchy, however, did not reach statistical significance. When significant differences
were noted, these generally occurred for family substance use disorder densities. In these
instances, correlations that indexed associations between family substance use disorders and
proband norm violation externalizing components (3/2, 4/2, 5/1) were significantly larger
than those associated with the oppositional behavior externalizing components (3/3, 4/4,
5/3).

Psychosocial functioning at T4—Component score correlations with psychosocial
functioning indicators are displayed in Table 4. The FUPC (1/1) was significantly associated
with each of the impairment indicators in the direction of greater impairment. Beginning
with Level 2, externalizing psychopathology (2/2) when compared to internalizing
psychopathology (2/1) was significantly and more strongly associated with decreased
income and impaired relationship quality. Conversely, social adjustment was comparatively
poorer for those with internalizing psychopathology (2/1), particularly with the mood/alarm
internalizing components at lower levels in the hierarchy (4/1, 5/2).

DISCUSSION

The main objective of this research was to evaluate the hierarchical associations of 16
lifetime psychiatric disorders in a prospective sample, and to investigate the discriminant
validity of the resultant components at different levels in the hierarchy by evaluations of
their associations with several clinically relevant variables. In conjunction with these aims,
hierarchical associations among disorder constructs were described at (a) a common level,
within which all 16 disorder concepts demonstrated significant shared variability; (b) a
broad-band level, which corresponded to the distinction between internalizing and
externalizing forms of psychopathology; and (c) three narrow-band levels that involved
further refinement of internalizing and externalizing broad-band domains. Component
correlations with childhood adversities and family densities of psychiatric disorder domains
within various levels of the hierarchy frequently indicated different patterns of associations
with these external variables, providing support for the discriminant validity of more refined
elements within the hierarchical model. Overall, findings from the present research suggest
that an exclusive focus on one level of the hierarchy may negate important information or
distinctions that emerge at successively lower levels, a consequence of which may be an
incomplete or limited conceptualization of the underlying structure of common lifetime Axis
| disorders.
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In addition to these general observations, several specific findings warrant comment. At
broad- and narrow-band levels, and consistent with findings previously noted in the
literature [e.g., 3, 22], both BIP and BN were primarily aligned the internalizing domain.
Within the internalizing domain, however, we did not find evidence for the “distress” and
“fear” clusters that are sometimes observed when confirmatory factor analytic methods are
used [4,12]. In our earlier research restricted to the structural organization of internalizing
disorders with this data set [20], we reported that the distress/fear two-factor hierarchical
model fit the data well when subjected to confirmatory factor analytic methods, but did not
perform significantly better than two alternative models. The distress and fear internalizing
subdomains have received inconsistent support other research [3, 13], a likely consequence
of the substantial comorbidity among internalizing disorders [13]. In the present research,
there was evidence for three distinct clusters at lower levels in the internalizing hierarchy:
mood/alarm, worry, and unstable self-regulation. The robustness of the smaller internalizing
clusters at lower levels, however, needs further investigation. Although worry has emerged
as a dominant feature among people with bipolar spectrum disorders [38-39], for example,
the reliability of the covariation of BIP with GAD and SOC observed at Level 4 in the
present research requires replication.

With respect to the externalizing domain, the externalizing cluster beginning at Level 3 split
into two clusters. Whereas the norm violation cluster (3/2) was strongly associated with the
higher-level externalizing component (2/2), the oppositional behavior disorder cluster (3/3)
demonstrated a comparatively weak association with the broad externalizing component.
This finding, in need of replication, is partially consistent with recent formulations by
Achenbach and colleagues [1], who place “attention problems” outside of the internalizing
and externalizing domains. Additionally, and consistent with prior research [40], ADHD and
ODD were more strongly related to internalizing disorders than was a component defined, in
part, by CD. In the present research, ADHD and ODD associations with internalizing
psychopathology were limited to their lifetime comorbidity with PHOB. ADHD and ODD
covariations with PHOB but not anxiety disorders associated with panic and alarm (PAN,
PTSD, SAD) or worry (GAD, SOC) warrants further investigation. Gray and McNaughton
[41], for example, have argued that PHOB should not be regarded as an anxiety disorder. In
support, they refer to research that indicates that PHOB is not associated with the activation
of brain regions typically observed with other anxiety disorders, and note that anxiolytics
have little effect in altering avoidance of feared objects related to the phobia. Other research
indicates that PHOB, although generally related to other anxiety disorders in the literature,
also demonstrate significant comorbidity and covariation with ADHD and ODD [37, 42,
43]. Further research is necessary to determine the extent to which the associations observed
among ADHD, ODD, and PHOB at lower levels of the hierarchy in the present research are
generalizable to other samples.

With regard to psychosocial functioning at Ty, areas of impairment generally differed
between internalizing (e.g., social adjustment) and externalizing (e.g., employment, income,
relationship quality) domains. At lower levels in the hierarchy, the externalizing
oppositional disorder subcomponent was unrelated to any functioning indicator, and was
associated with better functioning on 6 of 7 indicators when compared with the externalizing
norm violation subcomponent. Within the internalizing subcomponents, functioning in the
areas of income and social adjustment was significantly more impaired for the mood/alarm
cluster than the worry and unstable self-regulation clusters. Across all lower level
component domains (Levels 3 through 5), the externalizing norm violation domain was
characterized by the lowest household income.

A limitation of this research is that many of the disorders specified in DSM are defined by
symptom sets that are multidimensional [12]. When analyses are focused at the disorder
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level, the multidimensionality associated with diagnostic criteria for specific disorders is
ignored. More precise models of phenotypic covariations are likely to result from studies
based at the symptom- rather than disorder—level of analysis.

Another potential limitation is that diagnostic decisions in the present study followed DSM
hierarchical rules. Diagnostic criteria for many psychiatric disorders specified in DSM, for
example, include qualifying statements such as “the disturbance is not better accounted for
by another mental disorder.” For some diagnostic categories, the co-occurrence of another
indicated disorder takes precedence when making differential diagnoses (e.g., an ODD
diagnosis would not be made if the person also meets diagnostic criteria for CD). Similarly,
within the mood disorders domain, a lifetime history of a manic, hypomanic, or mixed
episode would negate a diagnosis of MDD or DY'S, and instead direct consideration to the
bipolar disorders. Adherence to these decision rules in the present research most certainly
altered lifetime disorder comorbidity patterns among some disorder pairs, particularly within
relatively short timeframes. Any such biasing effects, however, were likely offset to some
degree given our emphasis on lifetime disorders as determined by multiple diagnostic
assessments spanning a broad age range. To illustrate, DSM hierarchical decision rules
indicate that a diagnosis of GAD should not be made if the GAD-related disturbance occurs
exclusively during a mood disorder. In such instances, adherence to this rule within an
episode-defined timeframe would likely result in substantially lower rates of disorder
comorbidity than would be observed if this differential diagnostic rule were ignored. When
lifetime disorders are considered, however, there are greater opportunities for disorders
subject to such decision rules to demonstrate distinct courses with asynchronous onsets and
offsets (e.g., GAD had a lifetime correlation of .49 with MDD in this study). In other
instances, however, hierarchical decision rules might have a more pronounced effect that
extends beyond the duration of a single episode, such as in the lifetime comorbidity rates of
unipolar mood disorders (MDD, DYS) with bipolar disorders (BIP). Strict adherence to
DSM decision rules would only permit lifetime comorbidity among unipolar and bipolar
mood disorders when unipolar mood disorder onsets precede and are distinct from the onsets
of bipolar disorders, but not vice versa. Our adherence to diagnostic decision rules, although
consistent with the practice of making diagnoses within the DSM framework, likely resulted
in lower rates of comorbidity for most disorder pairs (and for some pairs more so than
others) than would have been observed if diagnoses were made independently of these rules.
Replication of the present study’s findings is therefore necessary with a representative
sample based on hierarchy-free lifetime diagnoses.

Debates concerning the modeling of psychiatric disorders have often emphasized the
optimal number or representation of disorder categories. The analyses undertaken here
suggest that multiple levels of breadth in the representation of the hierarchical organization
of psychopathology may be valid and useful depending on the purpose for which the
organizational system is used. As suggested by Lahey and colleagues [2] and supported by
findings reported here, there is likely more than one valid level in the hierarchy of disorder
associations, and that the utility of splitting higher-order levels into narrower-band clusters
should be evaluated with reference to pertinent external validity criteria.
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Figure 1.
Hierarchical Structure of 16 Lifetime Axis | Psychiatric Disorders

Notes. FUPC = First unrotated principal component. Rectangular boxes along rows
(horizontal organization) are sized according to the proportion of variance each component
explains among variables included within the same level of analysis. When correlations
between component scores at adjoining levels (vertical organization) equaled or exceeded

+ .20, pathways and their corresponding correlations are displayed, with each significant at p

<.001.
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Table 2

Correlations of Component Scores at Each Level in the Hierarchy with Childhood Adversity Exposure

Level in hierarchy

Childhood Adversities

Negative Family Atmosphere  Physical Punishment/Abuse  Sexual Abuse

Level 1:
1/1 (FUPC)

Level 2:
2/1 (INT)

2/2 (EXT)

Level 3:
3/1 (INT)

3/2 (EXT NV)
3/3 (EXT Opp)
Level 4:
4/1 (INT M/P-A)
4/2 (EXT NV)
4/3 (INT Worry)
4/4 (EXT Opp)
Level 5:
5/1 (EXT NV)
5/2 (INT M/P-A)
5/3 (EXT Opp)
5/4 (INT Worry)
5/5 (INT Unstable)

33 *k 26 *A 32 *ok
22*% 137 28"
22*% 227" 1470
22*% 147% 297"
197 217 137
.08b .04b 030
207 107 257"
19 e 20 e 12
.09 107 117
o7 022 020
197 207 127
17*% .09 227
.06b .03b .02¢
03P 07b .052¢
127 07 137

Page 15

Notes. Because of the number of computations associated with this and subsequent tables, only correlations significantly different from zero at p

< .01 are denoted. Correlations that significantly differ (o < .05) from one another at the same level in the hierarchy for a given column variable are
distinguished with different superscripts. FUPC = First unrotated principal component; INT = Internalizing; EXT = Externalizing; NV = Norm
Violation; Opp = Oppositional; M/P-A = Mood/Panic-Alarm.

*
p<.0L,

*k
p<.001.
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