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Abstract

This investigation answers and amplifies calls to model the transdiagnostic structure of
psychopathology in clinical samples of early adolescents and using stringent psychometric criteria.
In 162 clinically referred, clinically evaluated 11-13-year-olds, we compared a correlated two-
factor model, containing latent internalizing and externalizing factors, to a bifactor model, which
added a transdiagnostic general factor. We also evaluated the bifactor model psychometrically,
including criterion validity with broad indicators of psychosocial functioning. In doing so, we
compared alternative approaches to defining and interpreting criterion validity: a recently
proposed incremental definition based on amounts of variance in criterion factors explained, and
the more typical definition based on the presence of conceptually meaningful relationships. While
traditional fit statistics favored the bifactor model as expected, psychometric analyses added
important nuance. Despite moderate reliability, the general factor was not fully transdiagnostic
(i.e., was not informed by several externalizing scores), and was partially redundant with
internalizing scores. Approaches to criterion validity yielded opposing results. Compared to the
correlated two-factor model, the bifactor model redistributed, without incrementally increasing,
the total variance explained in criterion indicators of psychosocial functioning. Yet, the bifactor
model did improve the precision of clinically important relationships to psychosocial functioning,
raising questions about meaningful tests of bifactor psychopathology models.

Keywords
structure of psychopathology; bifactor model; p-factor; internalizing; externalizing

Understanding the structure of psychopathology, including features that are shared across
disorders versus those that are unique to specific pathologies, bears directly on treatment and
prevention. Data-driven approaches play a critical role by revealing common sources of
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variance shared by clusters of pathologies. Initially, quantitative studies on the structure of
psychopathology focused on adult samples. Extensions into youth samples have made
strides toward identifying common underlying pathogenic processes at play during high-risk
periods preceding adult psychopathology (e.g., Haltigan et al., 2018). However, as we
discuss below, adolescent structural studies have made methodological trade-offs limiting
their relevance to higher levels of clinical dysfunction. We addressed the remaining need for
structural studies in clinically referred, clinically evaluated samples with enough psychiatric
acuity to allow modeling of clinically significant, transdiagnostic dysfunction in youth. This
study also applied recent recommendations regarding psychometric interrogation of bifactor
models (Bonifay et al., 2017). In doing so, it both addresses recent questions (Watts, Poore,
& Waldman, 2019) and raises new ones about appropriate tests of criterion validity for
bifactor models of psychopathology.

Transdiagnostic Approaches and the Principal Role of Emotion

Dysregulation

Transdiagnostic approaches, which articulate common processes across mental disorders,
have helped explain high rates of comorbidity (e.g., Caspi & Moffitt, 2018; Kessler, Chiu,
Delmer, Merikangas, & Walters, 2005) and informed streamlined interventions targeting
multiple psychopathologies simultaneously (Barlow et al., 2011). The major mental
disorders converge reliably on at least two dimensions: internalizing psychopathologies (i.e.,
depression and anxiety disorders), and externalizing psychopathologies (i.e., those involving
aggressive or disruptive behavior; Achenbach et al., 1981; Kreuger & Markon, 2006). The
newest accounts theorize that these dimensions are better understood as sharing further
common liabilities (e.g., Carver et al., 2017; DeYoung & Kreuger, 2018; Kotov, Kreuger, &
Watson, 2018). In adult—and more recently, youth—samples, statistical evidence points to
the existence of a latent general psychopathology factor (the “p factor’), explaining a
substantial portion of variance in disorders on internalizing and externalizing dimensions
(e.g., Caspi et al., 2014; Laceulle, Vollebergh, & Ormel, 2015; Lahey, Applegate, Hakes,
Zald, Hariri, & Rathouz, 2012; Snyder, Young & Hankin, 2017). Existence of a general
psychopathology factor is compatible with the relatively general effects of genetic (Lahey,
Van Hulle, Singh, Waldman, & Rathouz, 2011; Pettersson, Larsson, & Lichtenstein, 2015),
and neurobiological vulnerabilities (Sprooten et al., 2017).

Playing a principal role in transdiagnostic psychopathology is emotion regulation, a broad
set of controlled and automatic processes involved in “monitoring, evaluating, and
modifying emotional reactions, especially their intensive and temporal features, to
accomplish one’s goals” (Thompson, 1994, pp. 27-28). Emotion dysregulation, or
difficulties in emotion regulation, is common to many psychopathologies (Aldao et al.,
2010; Kring & Sloan, 2004), and helps account for their rates of co-occurrence (e.g.,
McLaughlin & Nolen-Hoeksema, 2011; Weissman et al., 2019). Structural studies show
associations between a general psychopathology factor and aspects of emotion
dysregulation, including compromised executive functioning and effortful control (Martel et
al., 2017; Snyder et al., 2015), emotional reactivity and trait rumination (Weissman et al.,
2019), and negative affect (Castellanos-Ryan et al., 2016; Snyder et al., 2017).
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The Structure of Psychopathology in Early Adolescence: Objectives for

Research

The structure of psychopathology during its emergence may hold important clues for
identifying true boundaries between pathological processes (Murray, Eisner, & Ribeaud,
2016). For instance, if a general factor is weak or nonexistent in younger samples, it would
cast doubt on the theories postulating broad underlying liability factors, instead suggesting
developmental drift toward increasing comorbidity and disorder-generalization in adulthood
(e.9., via dynamic mutualism, McElroy, Belsky, Carragher, Fearon, & Patalay, 2017; Murray
et al., 2016; or via stress generation, Conway, Hammen, & Brennan, 2012). By contrast, a
strong general factor in early adolescents would be consistent with theories positing broad
initial latent vulnerabilities, which may become differentiated into distinct syndromes over
time (p-differentiation, McElroy et al., 2017; Murray et al., 2016). To speak to such issues in
etiology, structural studies in younger samples are essential, especially in early adolescence,
the period when emotion dysregulation increases (Kovacs et al., 2019) and psychopathology
commonly onsets (Beesdo, Pine, Lieb, & Wittchen, 2010; Kessler et al., 2005). Researchers
have begun to extend structural investigations from adults to older adolescents (e.g.,
Haltigan et al., 2018; Castellanos-Ryan et al., 2016; Laceulle, et al, 2015; Snyder et al,
2017), and increasingly, to children and younger adolescents (Azfali et al., 2018; Snyder et
al., 2017; McElroy, 2017; Martel et al., 2017; Murray et al., 2016; Patalay, Fonagy,
Deighton, Belsky, Vostanis, & Wolpert, 2015). These studies have generally supported both
the existence, and relative stability of “p” during adolescence.

Need for structural assessment in clinically referred, clinically evaluated samples.

The existing structural studies such as referenced above have covered important ground by
using large, community samples, many numbering in the thousands, to estimate a general
psychopathology factor in the general population of children and adolescents. The large
scale of those samples lends reliability to their estimates. At the same time, to further
explain psychopathology and inform prevention, we (and others; e.g., Haltigan et al., 2018)
believe there is also a need to assess the structure of psychopathology in clinical youth
samples.

We see several advantages to using clinical samples to study psychopathology structure. For
one, this strategy ensures larger variance in the clinical phenomena of interest, which may be
needed to detect more nuanced patterning of psychopathology dimensions (e.g., Keenan et
al., 2010). In the context of a general community sample, elevations on clinical symptoms
might have inflated appearance of sharing common variance arising from the relatively
starker contrast with less impaired peers. Furthermore, clinical samples may differ from
community samples in more than simple degree or extremity of symptoms. Even the very
structure of personality differs between normal and pathological ranges (Morey, Benson,
Busch, & Skodol, 2015; Wright et al., 2012) and between community and clinical samples
(Hallquist & Pilkonis, 2012), and these structural differences may be explained by the added
presence of psychosocial impairment in clinical samples (Morey, Good, & Hopwood, 2020).
For both of these reasons, focusing on clinically impaired adolescents increases the potential
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to reveal new patterns and otherwise obscured fault lines between clusters of symptom
variance in this group.

Structural studies that are or will become longitudinal may wish to consider a
complementary strategy to maximize both cross-sectional and ongoing variance in clinical
phenomena. That is, is to oversample on a robust predictor of the target phenomena (e.g.,
Keenan et al., 2010). Given the centrality of emation dysregulation to transdiagnostic
conceptualizations and to the general psychopathology factor (Castellanos-Ryan et al., 2016;
Kring & Sloan, 2004; Martel et al., 2017; McLaughlin & Nolen-Hoeksema, 2011; Sharp et
al., 2015; Snyder et al., 2015; Weissman et al., 2019), it makes sense to select on emotion
dysregulation as the dimension on which to oversample to maximize the variance needed to
‘zoom in’ on the patterning of psychopathology as it is expressed in clinically significant
ranges.

In addition to using clinical and dysregulated samples, using clinician ratings could
complement findings of previous structural studies, which relied largely on self-report. Self-
report is vulnerable to several biases, including from difficulties in self-awareness, response
styles, and general distress, which reduce the specificity of constructs and inflate the
intercorrelations between them. Statistically, such biases would masquerade as common
variance shared by all assessed indicators (Williams & McGonagle, 2016), looking much
like a p-factor. Using semi-structured clinical interviews minimizes such bias because
clinicians use established scoring criteria and can integrate both adolescent and parent
reports. Clinical evaluation could thus improve detection of differentiation in
psychopathology dimensions and increase confidence in a general factor if one emerges. To
date, we know of no structural study using clinician-administered assessment with clinically
referred adolescents. Haltigan and colleagues (2018) found a general factor in a clinical
sample of adolescents presenting at a mental health hospital, but using questionnaires.
Martel and colleagues (2017) used a clinical interview with adolescents; but the sample was
non-clinical, and the interview was computer-administered, with scores generated offsite by
clinicians with no participant interaction. For feasibility reasons, structural studies in
clinically referred, clinically evaluated youth would necessarily have smaller samples, and
by extension, would provide less reliable and less generalizable estimates. At the same time,
they could serve as the basis for meta-analytic investigations of measurement invariance
across diverse clinical populations, and would be invaluable for their ability to reveal
patterns of psychopathology at significant levels of acuity early in the course of impairment.

Statistical interrogation of bifactor solutions.

Models incorporating a general factor, b/ifactor models, benefit from built-in statistical
advantages, because they allow variance in each psychopathology indicator to be explained
by two latent factors: the indicator’s “specific” factor (e.g., internalizing or externalizing),
and the transdiagnostic common factor (Rodriguez, Reise, & Haviland, 2016). Because of
this, bifactor models have been criticized for overfitting data (Bonifay, Lane, & Reise, 2017;
Greene et al., 2019; Markon, 2019; Reise, Kim, Mansolf, & Widaman, 2016; Watts et al.,
2019), capturing statistical artifact with “p” perhaps without real clinical meaning (Caspi &
Moffitt, 2018). Current recommendations emphasize two avenues for more critical
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interrogation of the general factor. First, there is a strong call (Bonifay et al., 2017; Greene et
al., 2019) to apply a set of reliability tests available to rigorously interrogate bifactor model
solutions (Rodriguez et al., 2016; Hammer & Toland, 2016). Second, critical evaluation at
the construct level is essential in order to determine the potential meaning and utility of a
general psychopathology factor (Caspi & Moffitt, 2018). Several studies have evaluated
correlations between the “p-factor’ and indicators of criterion validity, including general
cognitive and affective vulnerabilities (Castellanos-Ryan et al., 2016; Snyder et al., 2017;
Martel et al., 2017), general risk factors (e.g., familial psychopathology; Martel et al., 2017),
and broad indices of clinical functioning like self-harm/suicidality and psychosocial
functioning (Haltigan et al., 2018; Pettersson, Lahey, Larsson, & Lichtenstein, 2018, Patalay
etal., 2015).

Watts and colleagues (2019) argued that correlations with criterion indicators are not strong
clues to the criterion validity of a general psychopathology factor. Rather, they urged
comparison of the bifactor model to its predecessor, the correlated factor model, which
posits “specific” (e.g., internalizing, externalizing) dimensions without a general factor. To
demonstrate criterion validity, they argue, the bifactor model must account for additional
variance in external indicators, compared to the correlated factor model; if it cannot, then a
bifactor model has merely redistributed the variance already explained by prior theories.
This standard heavily prioritizes incremental validity in the assessment of criterion validity,
arguably conflating them. Alternatively, we suggest that even if a bifactor model fails to
expand explained variance in external indicators, “mere” redistribution of variance may still
be fruitful. Redistributing explained variance may be useful if it improves the precision of
conceptualizations involving criterion indicators and sheds c/inically meaningful light on
dimensions of psychopathology.

Current Study

We assessed the structure of psychopathology in a clinically referred, early adolescent
sample with thorough representation of emotion dysregulation and clinical assessment. We
had two goals: (1) to compare the quantitative fit of alternative models suggested in the
literature (correlated two-factor, bifactor) in order to test the hypothesis that a bifactor model
would best describe the sample’s psychopathology; and (2) to use current best-practice
approaches to interrogate the psychometric properties of the bifactor solution by evaluating:
(a) recommended psychometric indices (Bonifay et al., 2017), and (b) criterion validity of
the bifactor model with respect to broad indices of clinical functioning, using both the
recently proposed incrementally focused standard (Watts et al., 2019) and our alternative,
conceptually focused standard. To test criterion validity meaningfully and compare
approaches, we needed transdiagnostically relevant criteria representing important real-
world domains of functioning. Psychosocial competence and suicide risk were selected as
two such clinically meaningful, broadly relevant indices.

J Abnorm Child Psychol. Author manuscript; available in PMC 2021 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Vine et al.

Method

Sample

Procedure

Measures

Page 6

Participants were 162 clinically referred adolescents aged 11-13 (Mqe=12.03 years,
SD=0.92). Half of adolescents (47%) were female, and 60% of youth identified as racial/
ethnic minorities (41% Black; 16.7% biracial; 6% American Indian/Alaskan Native; 4%
Hispanic). Youth and their primary caregivers were recruited from pediatric primary care
and ambulatory psychiatric treatment clinics within a large, urban, academic hospital-based
setting. To capture a transdiagnostic sample of youth with a variety of internalizing and
externalizing disorders, early adolescents were oversampled for emotion dysregulation based
on the 6-item (4-point scale-rated) Affective Instability subscale from the Personality
Assessment Inventory-Adolescent version (M=13.05, SD=2.90; scores>11 indicating
clinical significance; Morey, 2007). For eligibility, adolescents needed to be currently
receiving psychiatric or behavioral treatment for any mood or behavior problem, have 1Q
>=70 (based on Peabody Picture Vocabulary Test-1V; Dunn & Dunn, 2007), and be free of
organic neurological medical conditions and current manic or psychotic episode. Most
(88%) of participating caregivers were biological mothers (Mage=39.84; SD=7.25; 94%
female; 48% racial/ethnic minority). Caregivers reported having M=3.24 children
(SD=1.68), and 49% reported living with their romantic partners. One third (66%) of
households reported not having any employed caregivers. Annual household income was <
$20,000 for 31%, and between $20,000 and $39,000 for 19% of households.

Adolescents and caregivers completed a laboratory visit as part of a larger study, during
which adolescent psychopathology was assessed by trained interviewers using established
semi-structured interviews within a larger protocol. Questionnaires and 4-day ecological
momentary assessment (EMA) completed separately by adolescents and caregivers after the
laboratory session provided select additional variables for analysis. Procedures were
approved by the Human Research Protection Office and conducted in an ethical manner.
Adolescent and caregiver each provided written informed consent, and each was
compensated.

Clinical interviews.—Two instruments provided clinical severity scores. The Kiddie
Scheaule for Affective Disorders and Schizophrenia (K-SADS-PL) is a semi-structured
interview for youth aged 6-18 and their caregivers to assess the presence and severity of
affective and other child psychiatric disorders (Kauffman et al., 1997). Questions begin with
a screen interview that covers all diagnostic categories and continue using specific
diagnostic supplements as indicated when screen thresholds are met. In this study, when no
diagnostic supplement was indicated, the screener alone provided severity ratings. Scores
reflect lifetime disorder severity as the sum of clinician ratings for each symptom assessed
(O=absent; 1=subthreshold; 2=threshold) based on DSM-5 criteria. The Childhood Interview
for DSM-1V Borderline Personality Disorder (CI-BPD) is a semi-structured interview for
diagnosing borderline personality disorder adapted from the adult assessment of DSM-/V
personality disorders and adjusted for adolescents (Zanarini, 2003). Scores reflect past-2-
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years severity as the sum of clinician ratings for symptoms (O=absent; 1=subthreshold;
2=threshold). To minimize participant burden, youth and caregivers were interviewed
simultaneously by two clinicians in separate rooms, and for each disorder the maximum
severity score obtained via either youth or caregiver interview was utilized in the current
analyses. Ten percent of interviews were double-scored from video tape, showing strong
inter-rater reliability using a two-way model with consistency type (avg 1CC=.88).

Criterion validity measures. Psychosocial functioning.—The Competence Scales
(Activities, Social, Academic Performance) were used from the Childhood Behavior
Checklist (CBCL)and Youth Self-Report (YSR)to represent adolescents’ psychosocial
functioning (Achenbach, 1991). The CBCL and YSR collect parent- and adolescent reports
on identical behavioral items and are psychometrically reliable and normed for clinically
referred youth (6-18 yrs. CBCL; 11-18 yrs. YSR). Minor scoring modifications were made
to represent the present data appropriately. Data inspection showed that participants often
listed activities multiple times (e.g., “basketball” listed under sports, hobbies, and clubs);
therefore, count-based sub-scores were omitted to avoid overinflating competence
calculations. Also, Academic Performance was computed identically for both respondents.
Psychosocial competence was best represented by two correlated latent factors reflecting
adolescent and parent appraisals, respectively, with each factor informed by three
competence domains, and residuals of parallel scores between reporters correlated,
x2(5)=4.06, p=.541, RMSEA=.00 [.00,.10], CFI=1.00, TLI=1.03.1

Suicide Risk Status.—Although all adolescents can be considered at risk for suicide
(Curtin & Heron, 2019), those with a history of suicidal or self-harm-related ideation or
behavior are at elevated risk (Ribiero et al., 2016). We created a dichotomous index of
elevated risk reflecting history of any suicidal or self-harm-related ideation or behavior, per
the adolescent or caregiver report on any measure in our battery (details in Supplement B).
This identified 99 (61.1%) adolescents at elevated suicide risk (/=68 by adolescent report;
=89 by parent parent).

Analytic Plan

Data were inspected in SPSS v.24 (SPSS, Inc., Chicago, IL), and disorders with low
prevalence in the sample were omitted from further analyses, based on skewed sample
distribution (skewness and kurtosis with absolute value > 2). Remaining analyses used the
full information maximum likelihood estimator in Mplus (Version 8.0.0.1; Muthén &
Muthén, 1998-2011) and proceeded in two phases. First, we compared the correlated two-
factor and bifactor models using adolescents’ clinical severity scores. The correlated two-
factor model was constructed with latent internalizing and externalizing factors that were
allowed to correlate. Overanxious disorder (GAD), social phobia (SOC), separation anxiety
(SEP), and depression (DEP) were expected to load on the internalizing factor; oppositional
defiant disorder (ODD), conduct disorder (CD), and attention deficit/hyperactivity disorder
(ADHD) were expected to load on the externalizing factor. Given known comorbidities

Lcoefficients for this unconditional model are in Supplement D. An alternative model loading all 6 indicators together on a factor,
with residuals for parallel scores between reporters correlated, showed poor fit, X2(6)229.79, p<.001, RMSEA=.16 [.11,.22],
CF1=0.78, TLI=0.45.
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(Bailey & Finn, 2019; Eaton et al., 2011; Jopling et al., 2018), BPD was cross-loaded on
both factors. Debate on the status of disruptive mood dysregulation disorder (DMDD) as a
behavioral vs. mood disorder (e.g., Althoff, Sunderland, Carragher, & Conrod, 2016;
Stringaris, Vidal-Ribas, Brotman, & Leibenluft, 2018) led us to consider whether DMDD
would also cross load; however, because we observed stronger correlations with behavioral
disorders (Table 2), we started by loading DMDD on the externalizing factor only, before
considering model respecifications. To construct a true bifactor model, the internalizing and
externalizing factors in that model were not allowed to correlate, and every severity score
was also loaded onto an additional orthogonal latent factor representing general
psychopathology. The fit of each model was assessed by examining conventional indicators
of good model fit: non-significant Xz likelihood ratio test, Comparative Fit Index (CFI) and
Tucker-Lewis Index (TLI) >= .95, and Root Mean Square Error of Approximation
(RMSEA) <.05; 90% confidence intervals ideally containing zero (McDonald & Ho, 2002).
Models were compared using chi-square difference tests (sz).

Given its statistical advantage (Bonifay et al., 2017), we expected the bifactor model to show
the strongest fit, so we anticipated the need to interrogate its psychometric properties in two
ways. First, we examined model-based reliability and related indices using available metrics
(Rodriguez et al., 2016). Second, we explored criterion validity with respect to broad indices
of clinical functioning: psychosocial functioning, and a composite index of suicide risk
status, adjusted for related demographic characteristics. In doing so, we compared the
variance in external criteria explained by the bifactor model versus the correlated factor
model (Watts et al., 2019). To conduct the comparison, it was necessary to regress the
criterion validity variables not only on the demographic-adjusted bifactor model, but also on
a comparably adjusted, correlated two-factor model. This made it possible to examine the
bifactor model for evidence of conceptual precision gained in the relationships between
psychopathology and external criteria, as an alternative to Watts and colleagues’ (2019)
incremental heuristic for criterion validity.

Preliminary Analyses

Descriptives and bivariate correlations among severity scores appear in Table 1 (clinical
characteristics in Supplement A). Expected patterns emerged, with internalizing-type
disorders intercorrelated, externalizing-type disorders intercorrelated, and DMDD and BPD
correlated with most disorders in both groups. Gender and minority status correlated with
many variables.

Alternative Structural Models of Psychopathology

Correlated two-factor model.—Initial fit indices revealed non-optimal fit,
14(25)=60.73, p<.001; RMSEA=.09 [.06,.12], CFI=.89, TLI=.84. Discrepancies between
observed and model-implied loadings suggested cross-loading DMDD on the internalizing
factor, which improved fit significantly, )(2(24):48.59, p=.002, RMSEA=.08 [.05,.11],
CFI=0.92, TLI=0.89, A)(2(1):12.14, p<.001. Further allowing depression to correlate with
BPD improved fit again, ;(2(23)=36.30, p=.039, RMSEA=.06 [.01,.10], CFI=0.96,
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TLI1=0.94, sz(l):12.29, p<.001 (Figure 1, Panel A; Supplement C). The internalizing and
externalizing factors were characterized most strongly by GAD and ODD, respectively, and
cross-loadings (BPD and DMDD) were significant.

Bifactor model and model comparison.—The bifactor model was initially constructed
with internalizing and externalizing factors identical to the final two-factor model, with an
additional general factor informed by all nine severity scores (Figure 1, Panel B; Supplement
C). For the model to converge and to produce an interpretable solution, two modifications
were necessary: we had to remove BPD from the internalizing factor, suggesting that
participants’ BPD did not have uniquely internalizing features, and fix the residual variances
of BPD and GAD to zero, suggesting that the model explained all the variance in these
disorders. This bifactor model fit the data well, ;(2(19):20.09, p=.389, RMSEA=.02
[.00,.07], CFI=1.00, TL1=0.99, and significantly better than the best two-factor model,

Ay (#)=16.21, p<.005.

As a final test to rule out the self-sufficiency of a general factor, all 9 severity indicators
were loaded on one factor, which could not be adequately fitted to the data and was
rejected.?

Psychometric Properties of the Bifactor Model

Reliability and related indices for bifactor models.—Values and interpretive
guidelines for ancillary psychometric analyses for bifactor models are in Table 2 (see also
Hammer & Toland, 2016; Rodriguez et al., 2016). Overall, model-based reliability (omega,
omega hierarchical, omega hierarchical subscale) indicated that the bifactor model
accounted for over three-quarters of the total common variance in psychopathology severity,
about one third of which was due to the general factor. The variance in psychopathology
explained by the general factor tended to overlap with the variance explained by the specific
factors (wns <.5), such that the internalizing factor explained the least unique variance,
whereas the externalizing factor was somewhat more independent. Construct replicability
(coefficient H) was highest for the general factor, followed by the externalizing factor,
suggesting these factors were represented best by the observed indicators. Explained
common variance (ECV), which ignores error-related variance, was divided among all three
factors, consistent with neither a fully unidimensional, nor a two-factor solution (i.e.,
consistent with a bifactor solution). /tem explained common variance (I-ECV) indicated that
most externalizing indicators (ADHD, CD, ODD, and the externalizing portion of DMDD)
and one internalizing indicator (GAD) were virtually unexplained by the general factor. By
contrast, BPD and depression were explained mostly by the general factor, and the
remainder of the indicators (SOC, SEP, and the internalizing portion of DMDD) reflected a
balance of variance explained by internalizing and the general factor. The percent

2The initial model fit the data poorly, ,1/2(27)=156.14, p<.001, RMSEA=.17 [.15,.20], CFI=0.60, TLI=0.47. Discrepancies between

observed and model-implied correlations suggested several theoretically-consistent correlations, which were added to the model

sequentially to determine whether fit could be improved (i.e., depression with BPD, depression with GAD, GAD with social phobia,

GAD with separation anxiety, and separation anxiety with BPD, added in this order). Even after respecifications, fit remained weak,
(22) 47.29, p=.001, RMSEA=.08 [.05,.12], CFI=0.92, TLI=0.87, and was significantly poorer than for the bifactor model,

A;( (3) 27.2, p<.001). Most internalizing pathologies would not load on the one-factor solution (Supplement C), and the density of

correlations among error variances was suggestive of a separate latent factor.
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uncontaminated variance (PUC) suggested the earlier indices (w and ECV) were relatively
unbiased. In sum, the general factor was nonnegligible but also not fully transdiagnostic, and
there were notable strengths in the internalizing and externalizing factors.

Criterion validity.—Regressing the bifactor model on criterion variables, adjusted for
gender and minority status, produced adequate fit, )(2(104):126.34, p=.067, RMSEA=.04
[.00,.06], CFI=0.96, TL1=0.95. As shown in Figure 2 (also Supplements E, F), externalizing
and internalizing factors were associated with lower parent-rated psychosocial competence,
while the general factor was associated with elevated suicide risk.3 Regressing the correlated
two-factor model on criterion variables, adjusted for gender and minority race, produced
poor fit, ;(2(113)=180.52, p<.001, RMSEA=.06 [.04,.08], CFI=0.89, TL1=0.85. Two-factor
externalizing was associated with lower psychosocial competence, and internalizing and
externalizing with suicide risk. The similarity of light and dark grey bars and standardized
error margins (Figure 2, Panel A) show that the variance explained in psychosocial
functioning indicators did not differ between models. Yet, as evident in the discrepancy of
significant regression pathways (Panel B), the bifactor model altered the pattern of
associations, so that association with suicide risk became isolated to the general factor, and
impaired psychosocial competence emerged in connection with internalizing—not just
externalizing—psychopathology.

Discussion

In a sample of clinically referred, emotionally dysregulated early adolescents, to evaluate
statistical evidence for the presence of transdiagnostic processes during this high-risk period.
Fit statistics favored the bifactor model, but this was expected mathematically (Bonifay et
al., 2017; Caspi & Moffitt, 2018; Markon, 2019). To more meaningfully evaluate the bifactor
model, we conducted several psychometric tests (Rodriguez et al., 2016; Hammer & Toland,
2016), which revealed a nuanced picture of an only partially transdiagnostic general factor.
Findings provide a glimpse of the possible structure of psychopathology in clinically
impaired early adolescents and raise questions about methods in structural psychopathology
research.

The Bifactor Model Solution: Modest Strength and Implications for Psychopathology

Psychometric description of the final bifactor model revealed some strengths of the model
and its general factor. The entire model accounted for over 75% of all symptom variance,
and the general factor accounted for a nontrivial one third of this explained variance. Among
all three factors, the general factor had the highest construct replicability, indicating that it
was well characterized by its constituent indicators. The general factor explained the
majority of modeled variance in BPD and depression, suggesting perhaps common variance
related to emotion dysregulation; it also explained significant portions of the modeled
variance of separation anxiety, social anxiety, and the internalizing portion of DMDD. This
result echoes findings in the general population relating a general psychopathology factor to
deficits in emotion regulation (e.g., Martel et al., 2017; Snyder et al., 2017; Weissman et al.,

3Tested separately in two models, psychosocial functioning and suicide risk produced the same patterns of relationships with bifactor
model psychopathology factors as when tested together. All model fits were adequate.
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2019), and further suggests that in clinically impaired 11-13-year-olds, common variance in
psychopathology manifests primarily as mood disorder. Future studies could use
experimental tasks to identify emotional processing impairments characterizing the general
factor in clinically referred adolescents. It may be fruitful to investigate whether general
psychopathology variance in early adolescence may reflect self-other relational dysfunction,
given that the indicators loading on the general factor (BPD, depression, social anxiety,
separation anxiety) can all be conceptualized in this way (e.g., Bender & Skodol, 2007;
Berenson et al., 2009; Prinstein, Borelli, Cheah, Simon, & Aikins, 2005).

At the same time, notable portions of both internalizing and externalizing symptom variance
were explained better by specific subfactors than by the general factor. The internalizing
factor independently accounted for most modeled variance in GAD (92%) and social
anxiety, and the non-trivial portions of separation anxiety, DMDD, and depression (31%).
Others have found similarly that the internalizing factor overlaps somewhat more than other
subfactors with a general psychopathology factor (e.g., Laceulle et al., 2015). Given the near
purity of GAD as an internalizing indicator here, we interpret the present internalizing factor
as reflecting the sample’s maladaptive anxiety-related processing (e.g., fear, worry,
inhibition, avoidance). Likewise, the classically externalizing disorders retained unique
relationships to the externalizing factor; all except BPD loaded only on the externalizing
factor. Item-explained common variances showed that CD, ODD, ADHD, and a portion of
DMDD remained nearly pure indicators of externalizing psychopathology. This
independence of externalizing and some internalizing symptoms may be partly
methodological. Given the observable, behavioral content of most externalizing symptoms,
the relative independence of CD, ODD, and ADHD may be driven in part by reporting
biases in caregivers. The subjectivity of worry, by contrast, may obscure GAD and related
cognitive symptoms from observation, leaving anxiety disorder indicators vulnerable to low
insight or reporting biases in youth.

To the extent that the subfactors’ independence was not artifactual, it could have
implications for understanding the mechanisms and course of adolescent psychopathology.
Given the different nature of our sample, findings do not contradict previous findings in
community samples, but rather, provide a complementary view in a sample designed to
maximize variance in clinically significant presentations. The partial independence of
subfactors raises the possibility that a general psychopathology factor only weakly or
incompletely explains many behavioral symptoms in clinically referred early adolescents.
This could signal, perhaps, that early adolescent disruptive behaviors and/or anxiety
symptoms may have mechanisms that are relatively distinct from the mechanisms of mood
disorders (e.g., Nivard et al., 2017). Alternatively, it might indicate that substantial variance
in disruptive behaviors and GAD-like symptoms may be driven by developmental processes
that are nompathological, even in a clinically referred sample such as ours. Many may
adolescents “age out” of externalizing symptoms (e.g., Costello, Copeland, & Angold, 2011)
and anxiety symptoms (e.g., McLaughlin & King, 2015). Perhaps portions of disruptive and
anxious symptom variance that will go on to be unremitting might show greater
commonality with the general factor.
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Disorder-specific findings have implications for future research. DMDD cross-loaded on
both internalizing and externalizing factors in the final bifactor model. Its internalizing
portion was weaker and less precise than the externalizing portion, as indicated both by
lower factor loading and higher I-ECV. Even given this imbalance, the cross-loading of
DMDD justifies confusion regarding its conceptualization as predominantly a mood or a
disruptive disorder (Althoff et al., 2016; Stringaris et al., 2018). Future work could clarify
the relationship of the DMDD construct to psychopathologies across both mood-related and
disruptive spectra. BPD symptoms were strongly characteristic of the general factor, which
bridged it with most internalizing disorders; yet BPD retained a significant loading on the
externalizing factor, bridging it also with those disorders. These findings underscore the high
clinical relevance of BPD symptoms in early adolescence and suggest that assessing BPD
may efficiently provide a great deal of information on the clinical functioning of impaired
adolescents in this age group. BPD findings resemble previous results from a bifactor model
of personality disorder symptoms, in which BPD mapped almost fully onto the general
factor (Sharp et al., 2015). It remains to be seen whether BPD continues to appear nearly
synonymous with general psychopathology variance in future studies assessing both clinical
(formerly Axis-1) and personality (formerly Axis-11) syndromes. If BPD remains closely
aligned with general psychopathology variance across replications at early stages in
psychopathology development, it would alter the conceptualization of BPD and the
definition and prediction of transdiagnostic psychopathology.

Alternative Approaches to Criterion Validity of Bifactor Psychopathology Models

Whereas our structural findings must be interpreted within the context of the present sample,
the contribution regarding alternative definitions of criterion validity is less sample-
dependent and could be useful to researchers working with other populations. In promoting
“riskier tests” of bifactor models, Watts and colleagues (2019) have taught us to be usefully
skeptical of new approaches that merely redistribute variance in clinical outcomes without
incrementally expanding the amount of psychopathology we can explain. In their view,
incremental validity of bifactor models is essentially a prerequisite for criterion validity. This
incremental standard has intuitive appeal because it speaks to the basic mission of clinical
research to explain as much variance in clinical outcomes as possible. Yet, alternative
standards for criterion validity are defensible for at least two reasons—one practical, one
theoretical. In a practical sense, the incremental standard creates an interpretive conundrum
because it requires regressing a weaker-fitting model than the bifactor model on criterion
variables. and the resulting regressed model may not show appropriate fit. In our sample, the
criterion validity model using the correlated two-factor model fit the data poorly. Compared
to the regressed bifactor model, the regressed correlated-two factor model explained
equivalent variance in external criteria, but its overall inappropriateness interferes with
knowing what this equivalence means.

In a theoretical sense, criterion validity is distinguishable from incremental validity, in that
criterion validity is evaluated based on the presence of conceptually meaningful
relationships with external criteria (Kazdin, 2013). We demonstrated that a bifactor model
can fail to expand the amount of variance explained in clinical outcomes, and at the same
time succeed in increasing the precision with which those outcomes are understood (Figure
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2, Panel B). Regression analyses yielded clinically meaningful relationships between
psychopathology factors in the bifactor model and psychosocial functioning variables,
including a relationship that was undetectable using the correlated two-factor model. Only
by partitioning out general psychopathology variance could we reveal that psychosocial
functioning impairments were related to uniquely internalizing variance, which was largely
anxiety-related. This relationship between anxiety and psychosocial impairments is well
founded (Essau, Lewinsohn, Olaya, & Seeley, 2014; Woodward and Fergusson, 2001), and it
was therefore likely suppressed by noisiness of the internalizing factor in the correlated two-
factor model. This example shows that by parsing more precisely the variance due to
common versus specific dimensions of psychopathology, the bifactor model can expose
clinically meaningful findings, demonstrating criterion validity according to a concept-
focused standard (Kazdin, 2013).

Suicide risk results also underscore the viability of the conceptually focused definition of
criterion validity of bifactor models. The regression using the correlated two-factor model
linked suicide risk to both internalizing and externalizing factors, concealing which aspects
of the nine psychopathologies were primarily responsible. The bifactor model streamlined
that picture, revealing the source of variance in suicide risk as the general factor
(exemplified by this sample’s BPD and depression, perhaps representing emotion
dysregulation or relational dysfunction, as speculated above). This suggests criterion validity
of our bifactor model, because BPD and depression have already been strongly implicated in
suicide (e.g., Evans, Hawton, & Rodham, 2004; Soloff, Lynch, Kelly, Malone, & Mann et
al., 2001). Although not a focus of the present study, this finding is important in its own
right. Virtually all psychopathologies are prevalent among suicide attempters, so it is urgent
to isolate narrower portions of symptom variance related to suicide risk (Nock, Ramirez, &
Rankin, 2019). The bifactor model contributed this very kind of precision, dismissing
internalizing and externalizing factors in favor of the general factor as the more robust
source of variance in suicide risk.

An early roadmap for transdiagnostic research urged researchers to work toward exposing
both general and symptom-specific mechanisms of maladaptation (Nolen-Hoeksema &
Watkins, 2011). Using psychosocial functioning and suicide risk as examples, we showed
that the bifactor model contributes to both prongs of that mission. The incremental standard
for bifactor models is important (Watts et al., 2019); it is a worthy goal to expand the total
amount of variance in psychopathology that we can explain. In contrast, we have shown that,
in the instances when one wishes to model precisely both shared and unique variance in
psychopathology, even “mere” redistributions of variance may be clinically informative. In
this way our findings reinforce the conclusions of a recent simulation study, that models be
selected for their “substantive interpretability” depending on study aims (Greene et al.,
2019).

Trade-offs, Limitations, and Strengths

This sample was smaller than usual for structural modeling (but see Wolf, Harrington, Clark,
& Miller, 2013). As such, specific model coefficients may be unreliable and require multiple
replications. There is also risk that the clinical characteristics of the sample unduly
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influenced the pattern of findings. This sample has unusually high prevalence and broad
distribution of BPD symptoms, which could exaggerate the appearance of BPD as a
common denominator informing the general factor. However, the most prevalent
psychopathology, ADHD, did not show a similar tendency toward acting as a common
denominator in the bifactor model. ADHD did not load on the general factor, which
explained only 4% of its variance. This makes it unlikely that results were driven
straightforwardly by diagnostic prevalences, although subtler sample-specific effects are still
possible. Future studies are needed in a wide range of adolescent samples with other clinical
characteristics, to verify the invariance of the structure of psychopathology across different
adolescent clinical populations. Larger studies of clinically referred adolescents are
especially needed to provide more reliable replications.

The cross-sectional nature of the study constrains its interpretation. A few longitudinal
structural psychopathology studies have been conducted (e.g., McElroy et al., 2017; Murray
etal., 2016; Snyder et al., 2017), but these have not involved clinical samples. Thus,
temporal shifts in the “joints” or boundaries between clinically relevant pathological
processes remain unknown. Our sample will be pursued longitudinally, but at present we
cannot know whether the relatively weak general factor in this cross-sectional snapshot will
remain weak over time. The present study contributes a static picture of the structure of
psychopathology in a clinically impaired adolescent sample during the transition into
adolescence, which is a pivotal time in psychopathology development (e.g., Beesdo et al.,
2010). The finding of a modest, only partially transdiagnostic general factor hints that,
perhaps, psychopathology in clinically impaired youth in this age group is still fairly
differentiated. This differentiation may decline as comorbidity increases in older
adolescence, as some theories predict (e.g., dynamic mutualism, stress generation; Conway
etal., 2012; McElroy et al., 2017; Murray et al., 2016).

There are advantages to modeling psychopathology at the symptom-level (Conway et al.,
2019; Kotov et al, 2018). We opted instead for syndrome-level severities, because these are
relevant for ease of communication as others have pointed out (e.g., Conway et al., 2019)
and applicable to common clinical practice. Skip-outs during the K-SADS interview lead
later scores to be missing frequently, preventing the use of symptom-level variables.
Computing syndrome-level scores using all available data circumvented this problem and
allowed us to evaluate adolescent psychopathology using the valuable clinician evaluations.
Structural studies using a variety of informants, including clinicians, are needed in order
parcel out potential method variance and build a comprehensive picture of psychopathology
as it is expressed in early adolescents presenting for treatment. The structure of clinician-
rated psychopathology in clinically referred adolescents can also inform unified treatment
protocols (e.g., Barlow et al., 2011) and their adaptations to adolescent patients (Erenreich-
May et al., 2017).

This study prioritized clinical richness to begin to fill the knowledge gap on the structure of
psychopathology among clinically impaired adolescents. In doing so, it highlights the need
for psychiatric, epidemiologically scaled studies that could achieve both sides of the trade-
off at once. Until then, we hope this study demonstrates the potential utility of conducting
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small-A-clinically rich structural studies on adolescent psychopathology, for cautious
empirical testing and for intervening in the discourse on transdiagnostic methods.
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Figure 1. Schematic illustration of final correlated two-factor (A) and bifactor (B) models.
Factor loadings and correlation coefficients are standardized betas, boldfaced to indicate p

< .05 (for full model coefficients, see Supplement C). INT=internalizing psychopathology;
EXT=externalizing psychopathology; GEN=general psychopathology; GAD=overanxious
disorder; SOC=social phobia; SEP=separation anxiety disorder; DEP=depression;
DMDD-=disruptive mood dysregulation disorder; BPD=borderline personality disorder;
ADHD-=attention deficit/hyperactivity disorder; CD=conduct disorder; ODD=oppositional
defiant disorder.
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Figure 2. Alternative representations of criterion validity: (A) variances explained in
psychosocial functioning indicators by the correlated two-factor and bifactor models (following
Watts & Waldman, 2019); (B) significant regression paths emerging between psychosocial
functioning indicators and the bifactor model (top) vs. correlated two-factor model (bottom).

Panel A: Error bars represent standard errors. Variances were drawn from criterion validity
analyses corresponding with models in Panel A of this figure (see also Supplements E and
F). Panel B: Dashed lines represent non-significant paths (p >=.05). PSYC-A=psychosocial
competence, adolescent-rated; PSY C-P=psychosocial competence, parent-rated;
Suicide=elevated suicide risk; INT=internalizing psychopathology; EXT=externalizing
psychopathology; GEN=general psychopathology. Not pictured: adjustments for gender and
minority race, observed indicators of latent factors, latent factor correlations, and latent
factor variances (which were fixed to one); full models are in Supplements E and F. *p<.05.
**p<.001. ***p<.001.
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