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Background. Most empirical studies into the covariance structure of psychopathology have been confined to adults. This
work is not developmentally informed as the meaning, age-of-onset, persistence and expression of disorders differ across
the lifespan. This study investigates the underlying structure of adolescent psychopathology and associations between
the psychopathological dimensions and sex and personality risk profiles for substance misuse and mental health pro-
blems.

Method. This study analyzed data from 2175 adolescents aged 13.3 years. Five dimensional models were tested using
confirmatory factor analysis and the external validity was examined using a multiple-indicators multiple-causes model.

Results. A modified bifactor model, with three correlated specific factors (internalizing, externalizing, thought disorder)
and one general psychopathology factor, provided the best fit to the data. Females reported higher mean levels of intern-
alizing, and males reported higher mean levels of externalizing. No significant sex differences emerged in liability to
thought disorder or general psychopathology. Liability to internalizing, externalizing, thought disorder and general psy-
chopathology was characterized by a number of differences in personality profiles.

Conclusions. This study is the first to identify a bifactor model including a specific thought disorder factor. The findings
highlight the utility of transdiagnostic treatment approaches and the importance of restructuring psychopathology in an

ORIGINAL ARTICLE

empirically based manner.
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Introduction

Over the past decade, an extensive literature has
amassed elucidating the natural classification of men-
tal disorders. This research, examining the underlying
covariance (or correlational) structure of psychopath-
ology, focuses on understanding inter-individual dif-
ferences and the latent variables underlying these
differences. A seminal paper by Krueger et al. (1998) —
partly inspired by Achenbach & Edelbrock (1984) —
suggested that relationships between disorders reflect
two underlying dimensions — internalizing and exter-
nalizing — that are subject to genetic and environmental
influences. This grouping of mental disorders, or
meta-structure, has received robust support from
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community and clinical samples worldwide, demon-
strating invariance across cultures (Krueger et al. 1998,
2003; Vollebergh et al. 2001; Slade & Watson, 2006;
Roysamb et al. 2011), gender (Eaton et al. 2012), ethni-
city (Eaton et al. 2013), age (Eaton ef al. 2011), and
time (Krueger et al. 1998; Vollebergh et al. 2001;
Measelle et al. 2006; Eaton et al. 2011). However, import-
ant gaps remain.

First, although the terms ‘internalizing’ and ‘external-
izing’ originate from the youth literature (Achenbach &
Edelbrock, 1984) much of the research into covariance
structure has been confined to adults, with few
studies comparing alternative models of adolescent
psychopathology. Wittchen et al. (2009) suggest that
different underlying structures of co-morbidity may
manifest at different developmental stages. For example,
anxiety disorders typically present during childhood
whereas depressive and substance use disorders
emerge during adolescence or adulthood (Kessler
et al. 2005; Beesdo-Baum et al. 2009).
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Second, research into covariance structure has been
largely confined to common anxiety and depressive
disorders. To capture the meta-structure of psycho-
pathology and facilitate the emergence of nuanced fac-
tor structures and novel dimensions, it is necessary to
take into account additional and severe types of mental
illness, including psychotic symptoms. Psychotic
symptoms are rarely included in research into covari-
ance structure, partly due to their omission from
most large-scale psychiatric surveys. Methodological
issues notwithstanding, the absence of psychosis
from the meta-structure is noteworthy due to the
higher prevalence of psychotic symptoms in the com-
munity than previously assumed, high rates of co-
morbidity and economic burden (Caspi et al. 2014).

Third, research into covariance structure has largely
used a diagnostic-level approach. Symptom-level ana-
lyses are warranted to unpack disorders and better
capture the underlying structure of psychopathology
(Markon, 2010). It is well established that disorders
in our leading psychiatric nosologies are based on
arbitrary thresholds (Carragher et al. 2015) with consid-
erable diagnostic overlap. This underscores the import-
ance of building models of psychopathology structure
from the bottom up. Finally, research into covariance
structure has provided evidence of an overarching,
general psychopathology factor (p factor) (Lahey
et al. 2012, 2015; Tackett et al. 2013; Blanco et al. 2015;
Noordhof et al. 2015). Similar to the g factor of general
intelligence, the p factor reflects an underlying liability
to experience all forms of psychopathology and
emerged from observations that mental disorders and
the underlying spectra are positively and substantially
correlated. While a bifactor model (general factor and
specific factors) has a long history in psychometrics
and proven useful in intelligence and personality re-
search, it has only recently been applied to psycho-
pathology. Further research in different settings is
warranted to establish whether the p factor observed
in adult samples is present in adolescent samples.

These gaps have given rise to a nascent, develop-
mental literature, most notably with the work of
Caspi et al. (2014). These authors conducted confirma-
tory factor analyses (CFA) among adults at ages 18, 21,
26, 32, and 38 years. They found evidence for a bifactor
model, comprising a general psychopathology factor
and internalizing and externalizing specific factors. In
this framework, individual symptoms are organized
into distinct diagnoses. These diagnoses can be inter-
preted as representing a normally distributed general
psychopathology dimension. Additionally, the re-
sidual variance of specific groups of diagnoses can be
explained by internalizing and externalizing dimen-
sions. The authors failed to find support for a distinct
thought disorder factor. This may be due, partly, to a

small number of thought disorder indicators, reducing
capacity to adequately model this dimension, and a
diagnostic-level approach. As Krueger & Markon
(2011) note, symptom-level analysis can help ‘unpack’
low-prevalence conditions and facilitate the emergence
of new dimensions.

Extending Caspi et al.’s (2014) research, Laceulle et al.
(in press) found support for general psychopathology,
internalizing and externalizing factors using data from
Dutch adolescents aged 11, 13, 16 and 19 years and
their parents. They also failed to find a thought dis-
order factor, perhaps due to restricting psychotic as-
sessment to one time-point. Further, utilizing a
symptom-based approach and data from 23477 ado-
lescents at age 11 and 10270 adolescents at 13.5
years, Patalay et al. (2015) identified general psycho-
pathology, internalizing and externalizing dimensions.
They did not measure psychotic symptoms and so
were unable to model a thought disorder factor.

Validation of the meta-structure

There is a relative paucity of research examining the
external validity of the meta-structure, particularly in
adolescents. Information about how factors are differ-
entially related to external correlates could help iden-
tify important treatment targets. Caspi et al. (2014)
highlighted the importance of gender, finding evidence
that liability to general psychopathology, externalizing
and internalizing are highly gendered styles in adults.
Relatedly, personality has been associated with mental
health and substance use disorders (Krank et al. 2011;
Links & Eynan, 2013). Accordingly, we examined the
influence of sex and personality risk traits for adolescent
substance use and mental health problems on the struc-
ture of adolescent psychopathology. To our knowledge,
research into covariance structure has not examined
these correlates among adolescents. External validity
was examined using structural equation modeling
(SEM), overcoming limitations associated with Patalay
et al. (2015) who utilized factor scores. Factor scores are
numerical values which indicate an individual’s relative
location on a latent factor. They do not have the same
distribution as true factors nor do they share the same
relationships to other variables (Muthén, 2007).

The current study

Based on the above gaps and recent findings warrant-
ing further exploration, this study aimed to inform re-
search on the structure of adolescent psychopathology.
Our first goal was to evaluate the existence of intern-
alizing, externalizing, thought disorder, and general
psychopathology dimensions in a large sample of
Australian adolescents. This involved testing alterna-
tive dimensional models using symptoms. Our second



goal involved assessing the external validity of the
best-fitting model. This is the first study of its kind in
Australia and overcomes limitations with previous
studies. Our study focuses on early adolescence,
when many mental disorders emerge (Merikangas
et al. 2010).

Method
Participants and procedure

This study is part of a larger project, the CAP study, a
cluster randomized control trial to prevent substance
misuse and related harms in adolescents. The trial
was conducted in 26't secondary schools in Sydney
and Melbourne, Australia. The research protocol (see
Newton et al. 2012) and informed consent procedures
were approved by the University of New South Wales
Human Ethics Committee, Sydney Catholic Education
Office, and New South Wales Department of
Education and Communities. The trial is registered
with the Australian and New Zealand Clinical Trials
Registry (ACTRN 12612000026820). This study utilizes
baseline data. Of the 2190 students who participated
at baseline, 15 had missing data across all variables
of interest. Accordingly, this study focuses on 2175
students [males=57.4%, mean age=13.3 (s.e.=0.48)
years].

Measures

The measures used to assess the past 6 months intern-
alizing, externalizing and psychotic symptoms are
described below and an item summary is provided in
Supplementary Table S1. Our community-based sam-
ple of adolescents displayed a fairly limited range of
severity. To reduce the number of sparse cells, improve
statistical power and yield stable estimates, all
Likert-type items were recoded into dichotomous
variables.

As described below, internalizing and externalizing
symptoms were partly assessed using the Strengths
and Difficulties Questionnaire (SDQ; Goodman,
2001). The SDQ is a brief, 25-item questionnaire
which assesses emotional and behavioral problems in
children and adolescents. Selection of items to load
onto the internalizing and externalizing dimensions
was informed by recent analyses by the instrument’s
authors (Goodman et al. 2010). Based on documented
problems with the reverse-coded SDQ items (van de
Looij-Jansen et al. 2011), we removed these items.

t The notes appear after the main text.
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Internalizing symptoms

Internalizing was assessed using eight items from the
SDQ emotional and peer scales, and 12 items from
the depression and anxiety scales of the Brief
Symptom Inventory (BSI; Derogatis, 1993). The SDQ
items were rated on a three-point scale (0=not true,
1=sometimes true, 2= certainly true). The SDQ is one
of the most commonly used instruments for screening
psychopathology in children and adolescents. It has
been widely validated in clinical practice, community
and epidemiological settings across different countries
(see Giannakopoulos et al. 2013). The BSI is a widely
used, 53-item psychological distress scale, comprising
nine symptom scales. It was rated on a five-point
scale (0=not at all, 1=a little bit, 2=moderately, 3=
quite a bit, 4= often) and has high test-retest reliability
and high validity (Derogatis & Melisaratos, 1983).

Externalizing symptoms

Externalizing was assessed using seven items from the
SDQ behavioral and hyperactivity scales. Additionally,
we used eight alcohol-related harm items from an
abbreviated version of the Rutgers Alcohol Problem
Index (RAPL White & Labouvie, 1989) based on the
most frequently endorsed items by adolescents in pre-
vious work (Conrod et al. 2008). Items were rated on a
five-point scale (0 =never, 1=1-2 times, 2=3-4 times,
3=5-6 times, 4 =more than 6 times). The RAPI is one
of the most commonly used measures of alcohol pro-
blems and demonstrates good psychometric properties
(Neal et al. 2006).

Psychotic symptoms

Nine questions assessed hallucinatory experiences and
delusional beliefs (Laurens et al. 2012) — including five
items adapted from the psychosis section of the
Diagnostic Interview Schedule for Children (Costello
et al. 1982) — using a three-point scale (0=not true,
1=sometimes true, 2=certainly true). This measure
has been validated using item response theory
(Laurens et al. 2012).

Statistical analysis

Analyses involved two steps. First, alternative dimen-
sional models tested by Caspi et al. (2014), and repli-
cated more recently by others, were estimated using
CFA (see Fig. 1). Model A estimates a one-factor
model whereby all symptoms are subsumed under a
general psychopathology factor (Caspi et al. 2014; Del
Giudice, in press; Laceulle et al. in press). Model B com-
prises three correlated factors (internalizing, externaliz-
ing, thought disorder) (Caspi et al. 2014; Del Giudice,
in press; Laceulle ef al. in press). The internalizing
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Fig. 1. Model A (one-factor) and model B (correlated three-factors). For legend see model E.
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Model C: Modified bifactor
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Fig. 1. Model C (modified bifactor) and model D (classic bifactor). For legend see model E.
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Model E: Higher-order
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Fig. 1. Model E (higher-order). Alternative models of the structure of adolescent psychopathology. For clarity, dashed lines
highlight paths from the general factor to individual symptoms (models C and D). PS, Psychotic symptoms derived from
Laurens et al. (2012); SDQ, symptom items from the Strengths and Difficulties Questionnaire; AH, alcohol harm items
derived from the Rutgers Alcohol Problems Index; BSI, Symptom items from the Brief Symptom Inventory; P, General

psychopathology.

and externalizing factors have received robust support
(Carragher et al. 2015). The addition of a thought
disorder dimension reflects a recent observation
(Markon, 2010; Kotov ef al. 2011a,b; Laurens et al
2012; Keyes et al. 2013; Wright et al. 2013; Fleming
et al. 2014). Model C tests a modified bifactor model
(Lahey et al. 2012, 2015; Tackett et al. 2013; Caspi
et al. 2014; Noordhof et al. 2015; Laceulle et al. in
press; Patalay et al. 2015) with three correlated factors
(internalizing, externalizing, thought disorder) and a
general psychopathology factor. Extending Caspi
et al. (2014), model D tests a classic bifactor model
with three uncorrelated factors (internalizing, external-
izing, thought disorder) and a general psychopath-
ology factor. The general factor explains the
correlation between all symptoms; the specific factors
accounts for residual covariance among a subset of
symptoms. The bifactor models differ from a simple
structure first-order model with multiple factors [mul-
tiple common factors that are (un)correlated] or a
second-order factor model (a first-order factor corre-
lated with a higher-order factor). Model E estimates a
higher-order model in which one overarching general
factor explains three primary factors (internalizing, ex-
ternalizing, thought disorder).

Second, we examined sex and personality risk factors
for substance use and psychopathology in differences in
psychopathological liabilities in the best-fitting model.
Sex differences were evaluated using a multiple-indica-
tors multiple-causes (MIMIC) model. Personality risk
profiles were measured by the Substance Use Risk
Profile Scale (SURPS; Woicik et al. 2009). The SURPS
measures personality risk for substance use and other
behavioral problems according to four traits: anxiety
sensitivity, negative thinking, impulsivity, and sensa-
tion seeking. Each profile was assessed using 4-7
items rated on a four-point scale (1=strongly disagree,
2=disagree, 3=agree, 4=strongly agree). Using CFA,
differences in personality were investigated by simul-
taneously modeling the four SURPS dimensions and
corresponding items (see Supplementary Table S2 for
a description of the SURPS items and dimensions)
with the best-fitting model.

Assessment of model fit

All models were estimated in Mplus v. 7.3, using ro-
bust weighted least squares (WLSMV) estimation,
which is appropriate for dichotomous data. Analyses
were adjusted for school-level clustering. Model fit
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Table 1. Fit indices for alternative dimensional models of the structure of psychopathology in Australian adolescents (n=2175)

No. of
Model parameters Ve df CFI TLI RMSEA (90% CI)  AIC BIC
Model A: one-factor 88 4384.797 902 0.781 0.770 0.042 (0.041-0.043) 71900.944 72401.205
Model B: correlated three-factors 91 2268.103 899 0.914 0.909 0.026 (0.025-0.028) 66776.021 67293.336
Model C: modified bifactor 135 1245193 855 0.975 0.973 0.014 (0.013-0.016) 64 741.963 65 509.409
Model D: classic bifactor 132 1344.166 858 0.969 0.966 0.016 (0.014-0.018) 64796.160 65 546.552
Model E: higher-order 91 2268.103 899 0.914 0.909 0.026 (0.025-0.028) 66711.672 67228.988

er Chi-square statistic; df, degree of freedom; CFIL, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean
square error of approximation; CI, confidence interval; AIC, Akaike’s Information Criterion; BIC, Bayesian Information

Criterion.

Modified bifactor (model C)= specific factors are correlated. Classic bifactor (model D) specific factors are uncorrelated.

Weighted least square means and variance adjusted (WLSMV) estimation was used to generate the number of parameters, y*
(df), CFI, TLI and RMSEA (90% CI). Robust maximum likelihood estimation (MLR) was used to generate the BIC and AIC.

The best-fitting model is in boldface.

was evaluated using the Root Mean Square Error of
Approximation (RMSEA), Comparative Fit Index
(CFI), and Tucker-Lewis Index (TLI). RMSEA values
<0.05 indicate close model fit (Brown, 2006). TLI and
CFI values >0.90 indicate acceptable fit and values
=>0.95 imply very good fit (Brown, 2006). Models
were re-run with robust maximum likelihood estima-
tion (MLR) to generate the Bayesian Information
Criterion (BIC) and Akaike’s Information Criterion
(AIC). Lower AIC and BIC values are preferred. A 6-
to 10-point BIC difference between models indicates
strong support for the model with the lower BIC
value and a difference >10 yields very strong support
(Raftery, 1995). A single latent factor is supported by sa-
lient loadings >0.40 (Brown, 2006). Multicollinearity —
indicating a lack of discriminant validity between two
factors — is evidenced by factor intercorrelations >0.80
(Brown, 2006).

Results
The structure of adolescent psychopathology

Goodness-of-fit indices are presented in Table 1, factor
loadings and factor intercorrelations are presented in
Table 2. Model A, a one-factor model, did not fit the
data well (CFI and TLI<0.90). Model B, a correlated
three-factor model, provided a good fit to the data
[CFI=0.914, TLI=0.909, RMSEA=0.026 (90% CI
0.025-0.028)]. All factor loadings were positive, salient
and significant (p <0.001). The average factor loading
for internalizing was 0.723, 0.714 for externalizing,
and 0.794 for thought disorder. The factor intercorrela-
tions were all significant (p <0.001) and moderate in
size (range 0.449-0.512), ruling out multicollinearity.
Model C, a modified bifactor model, provided an

excellent fit to the data [CFI=0.975, TLI=0.973,
RMSEA =0.014 (90% CI 0.013-0.016)]. The average fac-
tor loading for internalizing was 0.477, 0.473 for exter-
nalizing, 0.667 for thought disorder, and 0.480 for
general psychopathology. The factor intercorrelations
were all significant (p<0.05) and moderate in size
(range 0.087-0.287), ruling out multicollinearity.
Model D, a classic bifactor model, provided excellent
fit to the data, albeit the fit indices deteriorated margin-
ally compared to model C [CFI=0.969, TLI=0.966,
RMSEA =0.016 (90% CI 0.014-0.018)]. The average fac-
tor loading for internalizing was 0.473, 0.410 for exter-
nalizing, 0.573 for thought disorder, and 0.528 for
general psychopathology. No factor intercorrelations
were specified for this model. Finally, model E, a
higher-order model provided good fit to the data
[CFI=0.914, TLI=0.909, RMSEA=0.026 (90% CI
0.025-0.028)]. The average factor loading for internaliz-
ing was 0.723, 0.714 for externalizing and 0.794 for
thought disorder. Factor intercorrelations were all sig-
znificant (p <0.05) and moderate in size (range 0.644—
0.735). The BIC for model C displayed a >10-point dif-
ference with other models, indicating it was the
best-fitting model.

In the bifactor models (models C and D), a number
of items loaded primarily on the general factor; others
loaded primarily on a specific factor, indicating vari-
ability not captured by the general factor; and several
transdiagnostic items loaded substantially on the gen-
eral and specific factors. These patterns are consistent
with the literature. However, theoretically, it could be
argued that to be meaningful all items should be sali-
ent (>0.40) on the general factor. To investigate
whether alternative models yield a better fit, and
extending the work of Caspi et al. (2014), we conducted
exploratory factor analysis (EFA) models specifying 1-



Table 2. Standardized factor loadings and factor intercorrelations for Models A—E

‘v 99 4ySvav) ‘N 8

Model A Model B Model C Model D Model E

Symptom P INT EXT TD INT EXT TD P INT EXT TD P INT EXT
Standardized factor loading

Restless® 0.496 0.643 0.020 0.669 —0.069 0.635 0.643

Somatic symptoms® 0.515 0.559 0.178 0.568 0.147 0.558 0.559

Tempers® 0.545 0.700 0.165 0.659 0.094 0.641 0.700

Solidarity® 0.444 0.493 0.043 0.605 0.068 0.549 0.493

Worries® 0.583 0.662 0.420 0.506 0.436 0.494 0.662

Fidgety® 0.520 0.596 0.015 0.725 —0.071 0.685 0.596

Fights or bullies® 0.475 0.631 0.219 0.552 0.156 0.554 0.631

Unhappy® 0.717 0.805 0.379 0.738 0.385 0.709 0.805

Easily distracted® 0.524 0.660 0.083 0.660 0.017 0.627 0.660

Nervous in new situations® 0.490 0.525 0.252 0.482 0.262 0.460 0.525

Lies or cheats® 0.519 0.629 0.247 0.619 0.167 0.620 0.629

Picked on/bullied® 0.514 0.595 —0.048 0.711 —0.027 0.650 0.595

Steals® 0.539 0.626 0.280 0.603 0.203 0.611 0.626

Better with adults® 0.366 0.404 —-0.027 0.504 —0.025 0.467 0.404

Many fears” 0.505 0.577 0.231 0.538 0.240 0.511 0.577

Ending life® 0.722 0.786 0.526 0.578 0.470 0.618 0.786

Lonelyb 0.772 0.823 0.733 0.430 0.705 0.480 0.823

SadP 0.769 0.834 0.860 0.319 0.823 0.395 0.834

No interest® 0.684 0.752 0.598 0.473 0.544 0.525 0.752

Hopeless about the future® 0.801 0.861 0.669 0.550 0.628 0.593 0.861



Worthlessness®
Feelings easily hurt”
Feeling tense®

Scared for no reason®
Tearful®

Nervous of shaky”
Terror or panjcb

Fights®
Shame/embarrassment®
Neglected responsibilities
Personality change®
Memory loss®

Tolerance®

Attempt to cut down®
Crazy®

Thoughts read®

Special messages®

C

Spied upon?

Heard voices®

Controlled”

Reads minds®

Body changed®

Special power?

Visual hallucination?
Factor correlations

Internalizing

Externalizing

General psychopathology

0.865
0.782
0.716
0.734
0.733
0.751
0.801
0.683
0.722
0.805
0.654
0.660
0.528
0.476
0.637
0.477
0.542
0.603
0.656
0.613
0.473
0.603
0.529
0.631

0.926
0.807
0.761
0.811
0.781
0.815
0.873

0.832
0.854
0.882
0.821
0.754
0.702
0.580
0.807

0.449

0.671
0.795
0.832
0.881
0.869
0.691
0.819
0.718
0.874

0.512
0.474

0.713
0.742
0.678
0.612
0.733
0.643
0.605

0.928
0.907
0.918
0.918
0.726
0.553
0.505
0.616

0.087

0.559
0.725
0.566
0.711
0.756
0.618
0.639
0.692
0.733

0.224
0.287

0.600
0.390
0.399
0.548
0.368
0.515
0.628
0.110
0.158
0.148
0.175
0.377
0.451
0.353
0.544
0.373
0.398
0.527
0.497
0.465
0.349
0.477
0.320
0.482

0.667
0.719
0.648
0.570
0.712
0.603
0.553

0.906
0.880
0.885
0.888
0.640
0.491
0.435
0.530

0.476
0.629
0.416
0.601
0.670
0.544
0.528
0.656
0.638

0.648
0.438
0.445
0.585
0.416
0.558
0.667
0.243
0.279
0.287
0.298
0.495
0.506
0.423
0.612
0.477
0.531
0.629
0.618
0.597
0.458
0.590
0.424
0.608

0.926
0.807
0.761
0.811
0.781
0.815
0.873

0.697

0.832
0.854
0.882
0.821
0.754
0.702
0.580
0.807

0.644

0.671
0.795
0.832
0.881
0.869
0.691
0.819
0.718
0.874

0.735

INT, Internalizing; EXT, externalizing; TD, thought disorder; P, general psychopathology.
@ Strengths and Difficulties Questionnaire items.

P Brief Symptom Inventory items.

¢ Alcohol harm items derived from the Rutgers Alcohol Problems Index.

4 Psychotic symptoms derived from Laurens et al. (2012). Factor loadings and correlations with a p value <0.05 are displayed in boldface. There are no factor correlations to estimate
in the one-factor model (model A) or in the classic bifactor model (model D). Larger positive values reflect a stronger association of a symptom with that dimension; negative values
indicate an inverse association with the dimension.
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Table 3. Standardized regression coefficients for the effects of four personality risk profiles on internalizing, externalizing, thought disorder

and general psychopathology liabilities

Modified bifactor (model C)

SURPS personality Thought General

profiles Internalizing Externalizing disorder psychopathology
Negative thinking 0.376 0.001 0.062 0.575

Anxiety sensitivity 0.362 —0.007 0.046 0.155
Impulsivity —0.022 0.273 0.109 0.598

Sensation seeking —0.147 0.303 0.114 0.093

SURPS, Substance Use Risk Profile Scale. Estimates with p value <0.001 are displayed in boldface.

4 factors. None of these models fit better than the mod-
ified bifactor model (BIC range for EFA models=
65638-72539; BIC value of model C=65509). In sum-
mary, after testing a series of EFA and CFA models,
a modified bifactor model provided a meaningful al-
ternative to simple factor models, enabling simultan-
eous estimation of general and specific factors.

Sex differences in psychopathological liabilities

The latent factors in model C were subsequently
regressed on sex (ie. indirect effects only model)
using MIMIC modelling. The modification indices
did not support the inclusion of direct paths between
individual symptoms and sex, providing evidence of
gender invariance and permitting direct comparisons
of factor means. This model provided an excellent fit
to the data [CFI=0.977, TLI=0.975, RMSEA =0.014
(90% CI 0.012-0.015)]. Females reported higher mean
levels of latent internalizing than males (#=0.307,
p < 0.001), and males reported higher mean levels of
externalizing than females (f=-0.139, p < 0.01). No
significant sex differences were observed in thought
disorder or general psychopathology.

Personality risk profile differences in
psychopathological liabilities

To examine differences in personality risk profiles for
substance misuse and mental health problems, we esti-
mated the latent structure of the SURPS simultaneous-
ly with model C using CFA. This model provided
excellent fit to the data [CFI=0.965, TLI=0.962,
RMSEA =0.011 (90% CI 0.010-0.013)]. As Table 3 indi-
cates, general psychopathology was characterized by
high negative thinking, high impulsivity, high anxiety
sensitivity and high sensation seeking. Adolescents
who scored high on internalizing — over and above gen-
eral psychopathology — were characterized by hopeless-
ness, a risk factor for the development of depression

(high negative thinking); a fear of anxiety-related sensa-
tions, driven by beliefs that such sensations have harm-
ful consequences (high anxiety sensitivity); and, minimal
desire for stimulation and novel experiences (low sensa-
tion seeking). Adolescents who scored high on externaliz-
ing — over and above general psychopathology — were
characterized by difficulties in the regulation of behav-
ioral responses (high impulsivity) and a desire for stimu-
lation and novel experiences (high sensation seeking).
Adolescents who scored high on thought disorder —
over and above general psychopathology — were charac-
terized, to a lesser extent, by difficulties in the regulation
of behavioral responses (high impulsivity) and a desire
for stimulation and novel experiences (high sensation
seeking).

Discussion

This study contributes to a nascent literature examin-
ing the underlying structure of adolescent psychopath-
ology (Caspi et al. 2014; Patalay et al. 2015; Laceulle
et al. in press). This study addresses shortcomings asso-
ciated with previous adolescent research into covari-
ance structure, by using a wide range of psychotic
symptoms, SEM to examine external validity, and
symptom-level analysis to facilitate identification of
new factors. Our results demonstrated that adolescent
psychopathology is well described by an internalizing
liability to depression and anxiety; an externalizing
liability to alcohol misuse; a thought disorder liability
to psychotic symptoms; and, a general psychopathol-
ogy factor, reflecting an underlying vulnerability to
develop all forms of psychopathology.

Our findings align with research from New Zealand
(Caspi et al. 2014), the UK (Patalay ef al. 2015) and The
Netherlands (Laceulle et al. in press), identifying a gen-
eral psychopathology factor and specific internalizing
and externalizing factors. The observation of a general
vulnerability to psychopathology factor spanning



childhood (Tackett et al. 2013; Lahey et al. 2015), adoles-
cence (Tackett ef al. 2013; Blanco et al. 2015; Noordhof
et al. 2015; Laceulle et al. in press; Patalay et al. 2015),
and adulthood (Lahey et al. 2012; Caspi et al. 2014)
lends support to a continuity of symptom presentation
throughout the life-span. Consistent with the adult lit-
erature, the structure of adolescent psychopathology
was gender invariant (Eaton et al. 2012). Divergent
from previous studies, however, we did not encounter
problems estimating a specific thought disorder factor.
This may have due to a greater number of thought dis-
order indicators and symptom-level analysis, which
conferred greater capacity to model this dimension.
The substantive interpretation of the bifactor model
is that the symptoms are correlated because they
share a common general psychopathology trait and
one independent source of common variation (e.g. a
tendency to endorse internalizing symptoms). From
an assessment perspective, the mean score on the p fac-
tor represents the general tendency to experience psy-
chopathology and the mean score on, for example, the
internalizing specific factor represents the specific
internalizing tendency, not captured by the general
factor. To corroborate the model’s psychometric prop-
erties and support theoretical arguments regarding a
bifactorial structure of adolescent psychopathology,
we examined external validity of the specific factors
and general factor in relation to gender and personality
traits which are important correlates of a range of men-
tal health and substance use disorders. The p factor
demonstrated significant associations with all person-
ality facets and the specific factors evidenced differen-
tial associations with various facets (see discussion
below). In short, psychometric findings herein corrob-
orate the value and the robustness of the bifactor struc-
ture of psychopathology and its
interpretation. Research, currently underway, will fur-
ther contribute to our substantive understanding of the
bifactor model by investigating whether it is stable
from ages 13-17 years (i.e. longitudinal invariance).

substantive

Clinical and classification implications

From a clinical perspective, our findings suggest that
separate assessment of general risk for psychopath-
ology, and specific risk for internalizing, externalizing
and thought disorder is warranted to provide detailed
information about a patient’s profile. It follows that
treatment and/or prevention should be tailored accord-
ing to general or specific risk profiles. Theoretically, a
patient could have a high p score and not receive a
diagnosis if they have low scores on the specific
factors. This is possible given that the p factor and
the primary factors are uncorrelated.
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Relatedly, external validation analyses indicated that
adolescent psychopathology is differentially associated
with personality traits for substance misuse and men-
tal health problems. Since treatments can have differ-
ential effects on substance use and mental health
symptoms, our findings underscore the importance
of prioritizing treatment targets for those with specific
risk profiles. In line with available treatment options
and practice, our findings reiterate that: (i) adolescents
with internalizing symptoms may benefit most from
treatments (either medical or psychotherapeutic) tar-
geting negative thinking and anxiety sensitivity; (ii)
adolescents with externalizing symptoms may benefit
most from treatments targeting impulsivity and sensa-
tion seeking; and (iii) adolescents experiencing psych-
otic symptoms may benefit from treatments targeting
impulsivity and sensation seeking. Given the strong
links between internalizing, externalizing and psychot-
ic symptoms through a general psychopathology fac-
tor, and affective and psychosis symptom overlap
(Birchwood, 2003), these findings suggest that adoles-
cents with psychotic symptoms may also benefit
from receiving cognitive therapy. Further validation
studies, particularly using prospective research, are
needed to confirm these relationships.

The observation of a general factor underlying
psychopathology aligns with broader findings docu-
menting a general genetic factor underlying neurode-
velopmental symptoms (Pettersson et al. 2013). In a
large representative sample of twins, Lahey et al.
(2011) found that a general bifactor model of genetic
influences, on which the genetic component of every
dimension of psychopathology loaded, explained the
majority of genetic influences on youth internalizing
and externalizing symptoms. Relatedly, Frani¢ ef al.
(2014) identified a common genetic basis for anxiety,
depression, and withdrawal, with a different genetic
structure for somatic complaints. Consistent with pre-
vious findings (e.g. Kendler et al. 1987), the study by
Franic et al. suggests the existence of differing additive
geneticc, common environmental and individual-
unique environmental structures. Our study did not
collect data on genetics or a broad range of environ-
mental variables; thus we were unable to examine
the presence of different structures and examine genet-
ic influences on the factors in the bifactor model.

The findings have important implications for re-
search on classification. Dialogue around the organiza-
tion of mental disorders has often been framed in
terms of lumping v. splitting. Lumpers emphasize
similarities amongst categories and favor fewer diag-
nostic categories, whereas splitters highlight differ-
ences between conditions. Support for a bifactor
model could be argued to bring the lumper and splitter
factions together. That is, we found that one general
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dimension is needed to summarize a common liability
to experience all types of psychopathology and specific
factors, indicating some degree of heterogeneity, are
warranted to capture individuals who manifest disor-
ders along that single continuum in a distinct way
(e.g. some individuals may be more inclined to devel-
oping internalizing). Caspi et al. (2014) suggest that the
general factor may account for difficulties encountered
in identifying unique causes, consequences, biomar-
kers and treatments for individual disorders. Our rep-
lication of a general factor underscores the importance
and utility of transdiagnostic treatment and compre-
hensive prevention approaches which efficiently ad-
dress multiple problems in a single framework.

Limitations and future directions

The results should be considered in light of some lim-
itations. First, whilst our study included a range of
mental health symptoms, our assessment of psycho-
pathology was not exhaustive. Notably, youth-onset
disorders, such as obsessive-compulsive disorder and
autism, were not assessed. Researchers with more
comprehensive psychiatric data may provide more
detailed insight into the structure of adolescent psy-
chopathology. Due to our restricted range of psycho-
pathology we could not empirically test whether the
internalizing spectrum bifurcates into distinct fear
and distress sub-dimensions, as observed in some ado-
lescent and adult studies (Kendler et al. 2003; Krueger,
1999; Slade & Watson, 2006; Blanco et al. 2015).
Similarly, we were unable to empirically evaluate
whether the externalizing factor bifurcates into specific
conduct disorder symptoms and substance misuse.
Relatedly, our analysis of the externalizing spectrum
focused on alcohol misuse symptoms due to low en-
dorsement of drug misuse items. However, the subse-
quent waves of this study, which assess students up to
age 16/17 years, offer an opportunity to examine sub-
stance misuse more broadly. Indeed, given that epi-
demiological studies indicate that the median age of
onset for substance use disorder is 15 years, a longitu-
dinal examination of the structure of psychopathology
over time may reveal nuances in factor structure.
Second, this study is not based on a representative
sample, therefore caution should be used when extrapo-
lating findings beyond the study population. Third, our
community-based sample displayed a limited range of
severity; a more clinically severe sample may demon-
strate a different factor structure. Fourth, similar to the
majority of studies in this area, this study replies on self-
report data, therefore it is important to investigate
whether method effects impact structure. That is, do
studies integrating multi-method and multiple informant
(caregivers, teachers) data  identify  nuanced

developmental differences in psychopathology struc-
ture? Limitations notwithstanding, this study has several
important strengths, including a large sample size and
comparison of a range of dimensional models. It pro-
vides the first investigation of the underlying structure
of psychopathology in Australian adolescents and adds
to a nascent literature examining the existence of novel
thought disorder and general psychopathology
dimensions.

Conclusions

In closing, the structure of psychopathology is much
more than a semantic issue. How symptoms and disor-
ders are classified has implications for assessment, pre-
vention and treatment (Carragher et al. 2015). The
meta-structure provides a succinct means of organiz-
ing disorders according to shared commonalities and
supports the development of transdiagnostic treatment
approaches, which offer an efficient means of addres-
sing multiple problems in a single framework.
Longitudinal invariance of adolescent psychopath-
ology structure represents the next step in this bur-
geoning field.
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Notes

! Initially, 27 schools agreed to participate. Due to time con-
straints, one school withdrew after randomization but
prior to completing baseline questionnaires.

% Psychotic symptoms and SDQ items were recoded into
“untrue v. true (somewhat true and certainly true)’. BSI
items were recoded into ‘not at all v. all others (a little
bit, moderately, quite a bit or often)’. RAPI items were
recoded into ‘never v. all others (1-2 times, 2-3 times, 5-
6 times, >6 times)'.
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