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ABSTRACT

Background — The structure of psychopathology has been much debated within the research literature. This
study extends previous work by providing comparisons of the links between psychopathology and several life out-
comes (temperamental, economic, social, psychological and health) using a three-correlated-factors model, a
bifactor model, a revised-bifactor model and a higher-order model.

Methods — Data from a sample of Dutch adolescents were used (n = 2 230), and psychopathology factors were
modelled using self-reported and parent-reported longitudinal data from youth across four assessments during ad-
olescence, from ages 11 to 19. Outcome variables were assessed at age 22 using adolescent-reports and parent-
reports and more objective measures (e.g. body mass index).

Results — While no measurement model was clearly superior, we found modest associations between the psy-
chopathology factors and life outcomes. Importantly, after taking into account a general factor, the associations
with life outcomes decreased for the residual parts of thought problems (across all domains) and internalizing
problems (for temperamental and psychological outcomes), but not for externalizing problems, compared with
the traditional three-correlated-factors model. Patterns were similar for adolescent-reported and parent-
reported data.

Conclusions — Findings suggest that a general factor is related to psychopathology and life outcomes in a mean-
ingful way. Results are discussed in terms of individual differences in propensity to psychopathology and more
broadly in light of recent developments concerning the structure of psychopathology. © 2019 The Authors Per-
sonality and Mental Health Published by John Wiley & Sons Ltd
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Introduction

The structure of psychopathology has been much
debated in the research literature. Traditionally,
researchers have posited that the structure of psy-
chopathology is characterized by the dimensions
of internalizing (INT) and externalizing (EXT)
psychopathology (and sometimes a thought prob-
lem dimension (THO)"; for the INT/EXT/
THO approach, see’*). More recently, it has been
suggested that psychopathology is better defined
by either a bifactor model or a higher-order model
reflecting one or more higher-order dimensions in
addition to INT, EXT and THO and subsequent
lower-order symptoms.”™'! Over the last years,
the bifactor model proposing a general psychopa-
thology factor (GEN), in addition to INT, EXT
and THO, has been robustly replicated. However,
interpretation and use of the GEN factor models
have been shown to be complicated.'*"? The
current study aims at contributing to unveiling
the construct validity of the GEN factor providing
a direct comparison of the links between psycho-
pathology and life outcomes using a three-corre-
lated-factors model (model A; INT/EXT/THO),
a bifactor model (model B; INT/EXT/THO/
GEN), a revised-bifactor model (model ’B;
INT/EXT/GEN; excluding the THO factor after
the THO variance was found to be almost
completely subsumed by GEN>*) and a higher-
order model (model C).

Across the literature, definitions of the GEN
factor vary. Often, the GEN factor—and higher-
order dimensions more broadly—is assumed to re-
flect some kind of vulnerability.”"!'* Additionally,
the GEN factor may reflect a proneness towards
distress that is inherent across diagnostic catego-
ries, and as such, people who are high in this
proneness may be more likely to meet criteria for
any given disorder.”” Further, the GEN factor
has been suggested to parallel compromised
cognitive or impulse control,"®!® poor intellec-
tual function,”'” disordered form and content of
thoughts® or cybernetic dysfunction, which is fail-
ure to make progress towards important goals
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because of failure of characteristic adaptations.*

These approaches posit that the GEN factor re-
flects the propensity for adverse (mental health)
outcomes.

Risks of general factor modelling have been
described  repeatedly.?""**  Specifically,  the
sometimes-suggested better fit of a bifactor ap-
proach compared with traditional approaches
may often be due to its greater complexity, rather
than a better reflection of the true structure of psy-
chopathology.??72° As a result, superior model fit
statistics (i.e. Bayes information criterion and
Akaike information criterion) may not provide ro-
bust evidence that the GEN factor model better
reflects the true structure of psychopathology than
do traditional approaches.

In sum, whereas the replicability of the GEN
factor has now been well established, its concep-
tual meaning is debated and it is unclear what
the substantive meaning is of the residual parts
of INT and EXT after taking into account the
GEN factor.”” One way of unveiling the useful-
ness and meaning of the GEN factor is to inves-
tigate the link between the GEN factor and
stable individual differences.'”*’ Some studies
indeed have found support for the GEN factor
being related to personality and temperament
traits.””!"!? For example, Tackett and col-
leagues suggested that the GEN factor is largely
accounted for by neuroticism.” In addition, the
construct validity of the GEN factor has been
studied by examining associations with school
functioning and academic outcomes™'”?® and
brain functioning.”'”> For example, Lahey and
colleagues provided evidence of robust and inde-
pendent associations with a range of teacher-
reported school functioning measures from child-
hood to adolescence.”” Finally, studies have sug-
gested that the GEN factor is related to more
adverse family and developmental history, com-
pared with INT and EXT.>!>%°

Taken together, in addition to the robust sup-
port that the structure of psychopathology is well
reflected by a model including a GEN factor,
research has increasingly assessed the GEN factor
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in terms of criterion validity to examine its
scientific and clinical utility. Findings can provide
insight for the GEN factor being reflective of a
propensity for all types of psychopathology but
also being important for a variety of life domains
and partially accounting for the traditional link
between INT/EXT and life outcomes. Moreover,
findings seem to suggest that the GEN factor
subsumes most of the ‘severe pathology’ of the
traditional INT, EXT and THO factors. As such,
when the GEN factor is added to the model, the
remaining traditional factors may reflect some
modest, non-pathological tendencies for problem
behaviours, which may be less important for
predicting long-term life outcomes. Moreover, in
our previous work'* and in the study by Caspi
and colleagues,” the THO factor (often including
severe pathological symptoms such as psychotic
experiences) was completely subsumed by the
GEN factor.

Whereas the studies mentioned previously pro-
vide support for links between the GEN factor and
a range of psychological constructs, they generally
do not contrast the three-correlated-factors model
to GEN factor models in terms of their relations
with life outcomes. Moreover, to illuminate the
extent that (a) the GEN factor accounts for the
links between INT/EXT/THO and life outcomes
and (b) the remaining INT/EXT/THO factors
augment the GEN factor in explaining individual
differences in life outcomes, it is crucial to com-
pare the links between the various factors and life
outcomes across models. In the current study, we
compare the various psychopathology factors and
their respective links with a range of major life
outcomes. Specifically, with regard to the mea-
surement models, the current study builds on our
previous work replicating the approach of Caspi
and colleagues.”'* That is, we compared the tradi-
tional correlated-three-factors model (INT/EXT/
THO; model A) with the following three
alternative models: a bifactor model (INT/EXT/
THO and GEN; model B), a revised-bifactor
model (INT/EXT and GEN; model 'B) and a
higher-order model (model C). In the subsequent
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structural models, a range of life outcomes were
added to the models. Life outcomes were assessed
in line with previous work using the same data’
in five major life domains: temperament, eco-
nomic outcomes, social outcomes, psychological
outcomes and health behaviours. Based on previ-
ous correlational evidence,” we hypothesized that
the GEN factor is related to more adverse out-
comes in all domains, whereas INT, EXT and
THO are expected to be related to only some of
the outcome variables after the GEN factor is
taken into account. Specifically, in the three-cor-
related-factors model, EXT was expected to show
the strongest links with social outcomes, whereas
INT is expected to show the strongest associations
with psychological outcomes. Additionally, we
hypothesized that the GEN factor accounts for a
substantial part of the links among INT, EXT,
THO and life outcomes, as revealed in the litera-
ture in which factor scores were based on the
traditional three-correlated-factors models. As
such, we expected that most of the links between
respectively INT, EXT, THO and life outcomes
would decrease or would not remain significant
in a model including a GEN factor. Finally, to test
the robustness of the findings and possible effects
of common method variance, relations among
parent-reported psychopathology and (primarily
adolescent-reported) life outcomes were also
analysed.

Methods

Sample

The TRacking Adolescents’ Individual Lives
Survey (TRAILS) is a large prospective cohort
study of Dutch adolescents who were followed bi-
ennially or triennially from 11 to at least 25 years
of age. The current research uses data from all five
assessment waves (T1 to T5). Children born
between 1 October 1989 and 30 September 1991
were eligible to participate, providing they met
the inclusion criteria and their schools were will-
ing to participate.”’ Over 90% of the schools

(2019)
DOI: 10.1002/pmh



Odilia M. Laceulle et al.

enrolling a total of 2 935 eligible children agreed
to participate in the study. Seventy-six percent of
these children and their parents consented to par-
ticipate (T1, n = 2 230, mean age = 11.1 years,
standard deviation = 0.6, 50.8% girls). Subse-
quent data collection waves had good retention
rates (T2 mean age 13.6, 96%; T3 mean age
16.3, 81%; T4 mean age 19.1, 84%; and T5 mean
age 22.3, 80%). Non-response and attrition dur-
ing follow-ups was somewhat higher in males
and in adolescents of non-Western ethnicity,
with divorced parents, low socio-economic status,
low intelligence quotient and academic achieve-
ment and poor physical health and with behav-
iour and substance use problems.’” Non-response
showed little to no association with urbanization,
parental religiousness, being an only child or
recent self-reports of anxiety and mood prob-
lems.”? Each assessment wave was approved by
the national ethical committee (CCMO, www.
ccmo.nl).

TRAILS data are not open source but
accessible for researchers outside the TRAILS
consortium by submitting a publication proposal.
For information on access to the data, see https://
www.trails.nl/en/hoofdmenu/data/data-use.  All
codebooks are available from https://easy.dans.
knaw.nl/ui/home. To enable the reproducibility
of our analyses, all descriptions and correlations
for all study variables are reported in Table S2.
All Mplus output files are available at https://osf.
i0/8275s/.

Measures

A list of variable names and response categories
are presented in the supporting information.
Psychopathology. Psychopathology was assessed
using a range of adolescent-report and parent-
report measures. Adolescent-report measures in-
cluded the Youth Self Report (T1, T2 and T3),
the Adult Self Report (ASR; T4), the Revised
Child Anxiety and Depression Scale (T1, T2
and T3) and the Community Assessment of Psy-
chic Experiences (T3). The Youth Self Report
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and ASR were used to assess anxious-depressed,
withdrawn-depressed, aggressive behaviour, delin-
quent behaviour, attention-hyperactivity prob-
lems and thought problems.”*”> The Revised
Child Anxiety and Depression Scale was used to
asses generalized anxiety disorder, social anxiety,
separation anxiety, panic disorder and obsessive-
compulsive disorder.*®*” The Community Assess-
ment of Psychic Experiences was used to assess
psychotic  experiences (both frequency and
distress®%;).

Parent-reported psychopathology was also used
in the current study. Parent-reported psychopa-
thology of the adolescent was assessed using the
Child Behavior Checklist (T1, T2 and T3), one
of the most commonly used parent-report
questionnaires  in  child and  adolescent
psychiatric research.”® The symptom dimensions
covered by the Child Behavior Checklist are
anxious-depressed, withdrawn-depressed, aggres-
sive behaviour, delinquent behaviour, attention-
hyperactivity problems and thought problems.

Outcomes. Outcomes covering five life domains
were included in the analyses: temperament, eco-
nomic outcomes, social outcomes, psychosocial out-
comes and health behaviours. Outcome variables
were selected to correspond with previous work
on the TRAILS data.’® Continuous outcome mea-
sures were utilized as much as possible. For the few
outcome measures for which this was not possible
(e.g. being pregnant as a teenager vs. not being
pregnant as a teenager), we used binary variables.
All outcomes were assessed at T5 when partici-
pants were 22 years old, with the exception of
suicidal ideation, which was assessed at T4 (and
not at T5).

Five temperament traits were included: effortful
control, frustration, fearfulness, affiliation and shy-
ness. Temperament was assessed using the Early
Adolescent Temperament Questionnaire (parent-
reported4o;).

Four economic outcomes were included: (1)
attained educational level or current level if still
studying; (2) receiving social security benefits
due to unemployment or long-term illness; (3)
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absenteeism from work; and (4) serious financial
difficulties in the past 2 years (adolescent-
reported).

Five social outcomes were included: (1) antisocial
behaviour (assessed with the Anti-social Behavior
Questionnaire; aclolescent‘reported41 ); (2) teenage
pregnancy (adolescent-reported); and (3) being let
down by a friend or relative, (4) having a serious
conflict with somebody at least twice and (5) phys-
ical assault (including rape). Teenage pregnancy,
being let down, serious conflict and physical assault
were all assessed with the Life Event Checklist, ask-
ing the adolescents for events that occurred in the
last 2 years (adolescent-reported*?).

Six psychological outcomes were included: (1)
lifetime serious suicidal ideation (measured at T4;
adolescenbreported“;); (2) use of specialty mental
health services as registered in the Psychiatric Case
Register North Netherlands: lifetime day treatment
or inpatient care; (3) use of specialty mental
healthcare in the past 2 years; (4) low levels of hap-
piness and/or life satisfaction (adolescent-reported;
TRAILS questionnaire); (5) poor sleep quality as
indexed by the Nottingham Health Profile (adoles-
cent—reported44;); and (6) feeling lonely in the past
6 months (adolescent-reported; T5 ASR??)).

Five health behaviours were included: (1) daily
smoking (10+ cigarettes per day); (2) alcohol
use; (3) cannabis use; (4) body mass index (BMI;
as measured during physical examinations or, if
unavailable, by adolescent report); and (5) subjec-
tive physical health. Health behaviours were
assessed with five questions (adolescent-reported
except for BMI; TRAILS questionnaire).

Statistical analyses

All analyses were performed within a structural
equation modelling framework in Mplus 8 (*).
In the current study, we examined how a three-
correlated-factors model, a bifactor model, a
revised-bifactor model and a higher-order model
of psychopathology compared with each other
when examining their associations with a range
of life outcomes. To do so, we specified two
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measurement models presented in the work of
Laceulle and colleagues (!*): model A (including
INT, EXT and THO) and model 'B (including
the GEN factor, and INT and EXT, with INT
and EXT being allowed to correlate, and the
THO factor being omitted from the model). We
extended the previous work by also specifying
model B (included the THO factor) and model
C (including a GEN factor that was indicated by
INT, EXT and THO). We began our model spec-
ification by specifying measurement models such
that scale scores for the various psychopathology
measures were used as manifest indicators of latent
symptom variables, and then, depending on the
model, latent symptom variables were specified as
indicators of the INT, EXT, THO factors and/or
a GEN factor. We then specified structural models
in which we entered scale scores for the outcome
variables as manifest variables, allowed the out-
come variables to covary and then regressed them
onto the INT, EXT, THO factors and/or GEN fac-
tor. We chose a Bayesian approach for estimating
our models." This approach differs from the
frequentist approach (e.g. maximum likelihood)
in the conceptualization and computation of esti-
mates, such that it uses both prior parameter distri-
butions and the likelihood to create posterior
distributions from which estimates are drawn. For
the applied researcher, this approach is recom-
mended for models that have shown convergence
problems, including negative residual variances,*®
and for models that are structurally similar to
bifactor models, such as multitrait multimethod
models.*”*® Each model was run at least twice,
such that proportional scale reduction factor was
examined after the first run, and iterations were
increased by at least a factor of 2 using the
FBITER command in Mplus. Model convergence
was determined by obtaining a proportional scale
reduction value of <1.1.

"Results from the models using Maximum Likelihood Robust
estimation are available here: https://osf.io/8275s/.
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The Bayesian estimation approach also pro-
vides statistics that differ from traditional analytic
techniques. Specifically, this approach does not
yield model fit indices that can be interpreted in
the same way as a reader might interpret values
for popular incremental fit indices such as the
Tucker—Lewis index or the comparative fit index
and absolute measures of fit such as the root mean
square of approximation. Instead, the Bayesian es-
timation approach provides the comparative mea-
sures of the Bayesian information criteria (BIC)
and deviance information criteria (DIC*°%,).
Values of the BIC and DIC indicate how well a
model might fit the data when compared with an
alternative model, with lower values indicating
better model fit. Model fit indices are shown in
Table 1.

Additionally, the Bayesian estimation ap-
proach provides posterior standard deviations—
the variance of the posterior distribution for the
parameter—and can be seen as a Bayesian ana-
logue to standard errors. Furthermore, in general,

given the large sample size and number of esti-
mated associations is needed with
interpreting the p-values. Instead, interpretation
of the effects is based on standardized effects (fs)
and explained variance (R?). To test the robust-
ness of the findings and effects of common method
variance, parent-reported psychopathology was
also analysed. Descriptive statistics and correla-
tions among all study variables are shown in the
supporting information.

caution

Results

Descriptive statistics

Descriptive statistics and correlations among all
study variables are reported in the supporting in-
formation. Plots showing the associations between
psychopathology and the various outcomes are
also shown in the supporting information. Plots
were created in R®! using the ggplot2 package.”

Table 1: Model fit statistics for measurement and structural models using adolescent reports and parent reports

Model
Model A Model B Model 'B Model C
(correlated-three-factors)  (bifactor)* (revised-bifactor)  (higher-order)
Adolescent report
Measurement DIC 180,215.27 179,306.82 179,624.57 180,246.32
pD 179.11 —6.82 184.84 176.24
BIC  181,235.80 180,667.64 180,688.32 181,272.20
Structural DIC 256,566.04 254,944.08 255,309.84 256,425.34
pD 877.66 680.91 637.48 565.15
BIC 259 638.35 258,713.64 258,934.59 259,756.40
Parent report
Measurement DIC 72,396.18 72,248.29 72,087.93 72,180.93
pD 80.44 —177.16 83.47 79.53
BIC 72,841.90 73,300.64 72,565.44 72,636.04
Structural DIC 147,979.35 147,644.26 147,646.69 148,171.16
pD 518.85 544.92 525.39 466.83
BIC  151,012.42 150,859.59 150,707.39 150,931.14

*Fit statistics should be interpreted with caution as the measurement model B did not converge adequately for both adolescent
report and parent report. DIC, deviance information criterion; pD, posterior mean of the deviance minus the deviance of the

posterior mean; BIC, Bayesian information criterion.
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Associations between psychopathology and the various
outcomes

Adolescent-reported  psychopathology and life out-
comes. Model fit statistics for both the structural
and measurement models are shown in Table 1.
Path diagrams, factor loadings and ancillary
statistics for each of the measurement models can
be found in the supporting information. Measure-
ment model B, the bifactor model, did not
converge according to the criteria described
previously, and as such, fit statistics should be
interpreted with caution.”'* All other models,
including the structural model B, converged ac-
cording to the criteria described previously. When
examining model fit indices such as DIC and BIC,
differences between models were small, indicating
that there was no clear superior model but rather
that the relative quality of the models when com-
pared with another was similar.

The structural models showed a range of associ-
ations between the psychopathology factors and
outcomes in the various models (Table 2). First,
the THO factor showed modest to moderate links
with several outcomes in model A (the three-cor-
related-factors model). While more thought prob-
lems were generally related to less adaptive
outcomes, there were a few exceptions where more
thought problems were related to more adaptive
outcomes (e.g. shyness: f = —0.25, alcohol use:
= —0.08). When adding GEN to the model
(model B), these associations with maladaptive
outcomes decreased in effect size as a substantial
amount of variance shifted from the THO factor
to the GEN factor. Additionally, substantial
decreases were, for example, found for fear (f =
0.13 to 0.04), social security benefits (8 = 0.20
to 0.10), interpersonal conflicts (f = 0.25 to
0.15) and cannabis use (f = 0.16 to 0.08). In
model 'B, the separate THO factor was not speci-
fied, forcing all variance into the GEN factor. Sec-
ond, the INT factor showed moderate to strong
links with most temperamental and psychological
outcomes in model A (the three-correlated-factors

model). When adding a GEN factor to the model
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(model B) associations decreased in effect size as a
substantial amount of variance shifted from the
INT factor to the GEN factor. For example, the
link with shyness decreased from g = 0.43 in the
three-correlated-factors model to f = 0.08 in the
revised-bifactor model. Also, several links were re-
vealed with the health, social and economic out-
comes, indicating that adolescents reporting
more INT were lower on, for example, smoking,
cannabis and alcohol use, substantial antisocial
behaviour and interpersonal conflict and higher
on attained educational level. These patterns with
INT being related to adaptive outcomes became
sometimes even more prominent after adding the
GEN factor. Third, the EXT factor showed mainly
associations with health outcomes and with a few
temperamental and social outcomes. The associa-
tions that were found in model A (e.g. less adap-
tive health outcomes, lower effortful control and
more substantial antisocial behaviour) remained
in models B and 'B when adding the GEN factor
to the model, indicating that little variance shifted
to the GEN factor. Fourth, the GEN factor
showed substantial links with almost all outcomes
in models B, ‘B and the higher-order model
(model C). This was also the case for more severe
outcomes such as suicidal ideation and recent psy-
chiatric hospitalization, outcomes that were not
related to INT and EXT in any of the models. In
model 'B (after forcing all THO variance to the
GEN factor), however, the strength of the associ-
ations was larger than in model B. Strongest asso-
ciations were found for temperamental outcomes
(e.g. effortful control (B = —0.23), frustration
(B = 0.29) and fear (8 = 0.34)) and psychological
outcomes (e.g. suicidal ideation (8 = 0.30),
specialist mental healthcare (8 = 0.30), being un-
happy (8 = 0.34) and loneliness (8 = 0.30)).
Models ‘B and C showed highly similar associa-
tions between the GEN factor and the various
outcomes. Finally, variance explained by all psy-
chopathology factors together was calculated for
each of the outcome variables. In general, the
amount of explained variance was rather modest,
with the largest amounts being found for the
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temperamental outcomes (8-16%). Plots showing
the standardized regression coefficients for each
factor model and for each outcome domain can
be found in the supporting information.

Parent-reported  psychopathology and life out-
comes. Model fit statistics for both the structural
and measurement models are shown in Table 1.
Path diagrams, factor loadings and ancillary statis-
tics for the measurement models, as well as the
associations with outcomes and plots can be
found in the supporting information. All models
except the measurement model for model B con-
verged adequately with no clear superior model.
Most of the patterns found were similar to those
indicated for adolescent-reported psychopathol-
ogy. However, associations between the parent-
reported psychopathology factors and the (also
parent-reported) temperamental outcomes were
stronger in this batch of models compared with
the models with adolescent-reported psychopa-
thology, suggesting common method variance
effects.

Discussion

In the current study, we started with multiple
measurement models (i.e. the traditional three-
correlated-factors model (model A), the bifactor
model (model B), the revised-bifactor model
(model 'B, as proposed by Caspi et al., 2013)
and a higher-order model (model C)) and then
extended these models with the various life out-
comes (i.e. structural models A, B, 'B and C).
Bayesian fit indices (BIC and DIC) were slightly
lower for the three-correlated-factors model, but
differences were small and do not allow strong
conclusions regarding the dominance of any of
the models. To probe the usefulness of the differ-
ent models and the GEN factor in particular, we
tested the links between psychopathology and life
outcomes across the various models.

First, the THO factor was related to many out-
comes in model A. However, the correlations
decreased in magnitude when a GEN factor was
added to the model, suggesting that a substantial

© 2019 The Authors Personality and Mental Health Published by John Wiley & Sons Ltd

amount of variance (shared between the THO
factor and the outcomes) shifted from the THO
factor to the GEN factor. This seems to support
our earlier findings'* when we found that a
bifactor model in which a separate THO factor
was not specified (thus forcing all variance into
the GEN factor; model 'B) converged better than
the bifactor model with a separate THO factor
specified (model B). Moreover, this finding might
bolster the idea that the GEN factor may primarily
reflect disordered form and content of thoughts,
which—as suggested by Caspi and colleagues
(2013)—may capture the extreme of practically
every disorder.” Second, for INT, somewhat simi-
lar associations were found. Specifically, the INT
factor showed substantial links with young adult
fear, shyness, feelings of unhappiness and loneli-
ness in the three-correlated-factors model (model
A) that could partially be explained by the GEN
factor. Notably, INT was related to a higher
attained educational level both in model A and
in the bifactor models (models B and ’B), suggest-
ing that INT may have some advantage, which be-
comes most obvious when controlling for the
underlying psychopathology. This findings is in
line with recent findings demonstrating a positive
link between internalizing problems and academic
achievement”® and raises the possibility that indi-
viduals with internalizing tendencies but no severe
psychopathology have more attentional con-
trol,”>> which make them do better at school
and work.’® Third, with regard to EXT, most of
the associations revealed in model A remained in
the bifactor models (models B and 'B) (e.g. low ef-
fortful control, frustration, antisocial behaviour,
smoking, alcohol use, cannabis use and high
BMI). Earlier research has found little evidence
for an association between EXT and outcomes
during adolescence,”® which may be explained by
the limited selection of outcomes assessed (i.e.
criminal, academic and affective outcomes). How-
ever, results from both studies seem to suggest that
EXT, in addition to the link between EXT and
outcomes, is rather independent of the GEN
factor. Moreover, our findings suggest that we

(2019)
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included some adolescent-specific symptoms (e.g.
delinquency) that may not be very indicative of
underlying psychopathology and health outcomes
that are not strongly related to general or severe
psychopathology.”” Assessing more chronic or
life-course-persistent externalizing problems (e.g.
antisocial personality disorder) and measuring
the health outcomes later in adulthood may shed
licht on this issue. Finally, with regard to the
GEN factor, higher scores on the GEN factor were
related to most adverse outcomes across life do-
mains. This supports previous findings providing
support for correlates of the GEN factor across
different domains of functioning, including
personality,””!"1? academic functioning”!**®
and well-being.”® Moreover, the GEN factor was
related to some real-life and severe adverse out-
comes (i.e. BMI and psychiatric hospitalization)
that only showed very small links with the psycho-
pathology factors in model A. This is an important
finding as it suggests that the GEN factor may not
be entirely reflective of individual differences in
response styles.”?®

To investigate the robustness of the associa-
tions between psychopathology and the life out-
comes, and criterion validity of the GEN factor
more specifically, the same links were examined
using parent-reported psychopathology. Patterns
found were generally similar to those found for
adolescent-reported psychopathology. However,
many of the associations with temperament were
smaller in size for the adolescent-reported psycho-
pathology models, likely reflecting effects of com-
mon method variance. Relatedly, for more
objective life outcomes such as psychiatric hospi-
talization and BMI, the strength of the effects
was similar for adolescent-reported and parent-
reported psychopathology. Some exceptions were
found with regard to social outcomes (i.e. feeling
let down by a close other and experiencing a
recent interpersonal conflict), where links were
weaker when externalizing problems were reported
by the adolescent. It could be that parents are
more perceptive to certain externalizing social
problems of their child than adolescents are.

© 2019 The Authors Personality and Mental Health Published by John Wiley & Sons Ltd
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Taken together, our findings contribute to the
understanding of the construct validity of a GEN
factor as well as the meaning of the residual parts
of INT and EXT that do not overlap with the
GEN factor. Specifically, comparison of the asso-
ciations with outcomes across the various models
demonstrates that each higher-order model has
its own implications for the (interpretation of)
both the factors’® and the associations found
(e.g.>%). While this may not show from the
small differences in model fit statistics between
the measurement models, the associations with
outcomes vary dependent on whether and how
the GEN factor is taken into account. For exam-
ple, whereas an association of f = 0.264 is found
between INT and the temperamental trait fear in
model A, the association drops to f = 0.063
after taking into account GEN. This suggests
that associations traditionally assumed to be
domain specific may instead be reflective of an
individual’s general propensity to develop
psychopathology.

The current study is not without limitation.
Alternative measurement models have been
proposed, some of which we took into account
(a higher-order model), and some of which we
did not take into account (removing intercorrela-
tions between factors, as this would hinder shared
variance by any two latent factors not shared with
the third®) or using different assignment of prob-
lem domains to the broader factors.®"** Notably,
Kotov and colleagues introduced a Hierarchical
Taxonomy of Psychopathology (HiTOP'%;). In
addition to proposing a higher-order model,
HiTOP provides a classification system explicitly
stating causal influences on psychopathology di-
mensions and capturing the full range of psychiat-
ric problems (including personality disorders and
eating pathology). As such, HiTOP bridges di-
mensional models including bifactor approaches

“tructure with uncorrelated specific factors are available here:
https://osf.io/8275s/.
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with the broad yet categorical approaches to psy-
chopathology as described in the DSM-5.

Additionally, although all life outcomes were
measured after the assessment of psychopathology,
we could not control for all outcomes prior to the
first measurement of psychopathology. As such, we
cannot be conclusive regarding the direction of
the effects, nor do we know whether the findings
hold when individuals are older (which may point
into the direction of a scarring effect®®®;).
Relatedly, the longitudinal design was taken into
account by modelling an assessment factor into
each model to address age and wave-related vari-
ance. Also, previous work in this field has rarely
address the structure of psychopathology longitu-
dinally.”®¢? Future research should take a more
explicit developmental approach examining mea-
surement invariance and age-graded changes in
the various models.

Furthermore, for most of the associations, both
psychopathology and the outcomes were mea-
sured using reports from the same informant (i.e.
the adolescent). As such, for these associations,
links may partially be the result of correlated mea-
surement error. However, all outcomes in the
temperament domain were measured with parent
report, and objective measures were used for
psychiatric hospitalization (measured using the
Psychiatric Case Register North Netherlands) in
the psychological domain and BMI (measured
during the physiological assessments) in the
health domain. Also, outcome items were omitted
that were very similarly worded or almost identi-
cal to the symptoms, and life events or behav-
ioural outcomes were used whenever possible
(i.e. limiting conceptual dependence). Nonethe-
less, more objective and real-life outcomes would
allow to provide a (more) robust test of the extent
to which the GEN factor reflects individual differ-
ences in response style.”?”°%%® Relatedly, al-
though a wide range of outcomes across several
domains was taken into account, the current study
was by no means exhaustive. For example, only
five temperamental traits were taken into account
including multifaceted constructs. For example,

© 2019 The Authors Personality and Mental Health Published by John Wiley & Sons Ltd

the negative associations between effortful control
and psychopathology may be suppressed by some
facets (i.e. activation control) that are positively
associated with psychopathology.®’ As such, an
even broader range of outcomes and more specific
individual characteristics might be important to
consider.

Finally, it is important to keep in mind that vir-
tually all associations represent weak to modest ef-
fects. Regarding the measurement models,
differences found might mainly reflect the com-
plexity of the models and are too small to draw
strong conclusions in favour of a particular model.
Also, the associations between psychopathology
factors and outcomes were small in magnitude, as
was the amount of variance in outcomes explained
by the psychopathology factors. As such, the prac-
tical significance of our results is limited. None-
theless, small effects may accumulate and as such
should not be outright rejected,’”® and several rela-
tive changes in associations across models might be
interpreted as moderate (25-49%) to strong
(>50%; based on standards used in intervention
studies; e.g.’").

The current study sought to increase our under-
standing of the structure of psychopathology and
the GEN factor in particular by providing relative
comparisons between multiple measurement
models and structural models examining the asso-
ciations between psychopathology and life out-
comes. While there was no clear superior model,
modest associations between the psychopathology
factors and life outcomes were found that suggest
meaningful differences across the various models.
Importantly, after taking into account the GEN
factor, the associations with life outcomes
decreased for the residual parts of THO (all do-
mains) and INT (temperamental and psychologi-
cal outcomes), but not for EXT, compared with
the traditional three-correlated-factors model.
These findings suggest that problems in the exter-
nalizing domain are not always pathological
during adolescence and that the residual part of
EXT adds explanatory power to the GEN factor
in predicting life outcomes.
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