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High rates of comorbidities and poor validity of disorder diagnostic criteria for mental disorders hamper advances
in menta hedlth ressarch. Recent work has suggested the utility of continuous cross-cutting dimensions, including
genera psychopathology and specific factors of externdizing and interndizing (e.g., distress and fear) syndromes.
The current study evauated the reliability of competing structurd models of psychopathology and examined
externd vaidity of the best fitting model on the basis of family risk and child globa executive function (EF). A
community sample of 8,012 families from Brazil with children ages 612 years completed gructured interviews
about the child and parenta psychiatric syndromes, and a subsample of 2,395 children completed tasks assessing
EF (i.e,, working memory, inhibitory control, and time processing). Confirmatory factor anayses tested a series of
gructura models of psychopathology in both parents and children. The modd with a generd psychopathology
factor (“Pfactor”) with 3 specific factors (fear, distress, and externdizing) exhibited the best fit. The generd P factor
accounted for most of the variance in al models, with little resdua variance explained by each of the 3 specific
factors. In addition, associations between child and parentd factors were mainly significant for the P factors and
nonsignificant for the specific factors from the respective models. Likewise, the child P factor—but not the specific
factors—was sgnificantly associated with globa child EF. Overdl, our results provide support for a latent
overarching P factor characterizing child psychopathology, supported by familid associations and child EF.

General Scientific Summary

global measures of executive function.

An overarching general factor appears to best describe child psychopathology. This factor seems
responsible for the familial aggregation of mental disorders, and it is consistently associated with
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The question of how to best conceptualize the structure of
mental disorders has been of central importance to mental health
research (Krueger, 1999; Meehl, 1992, 2004). The high rates of
co-occurrence of mental disorders, as classified by the Diagnostic
and Satistical Manual of Mental Disorders (DSM), has led re-
searchers to investigate superordinate structures derived from
loosely grouped polythetic categories in order to provide an em-
pirically based framework for mental health research (Caspi et al.,
2014; Kim & Eaton, 2015; Krueger & Markon, 2006; Lahey et a.,
2008). Investigation of the reliability and external validity of such
empirical classifications is central to advancing both research and
clinical practice (Andrews et al., 2009).

Substantial empirical support exists for superordinate classifi-
cation of psychopathology (e.g., Caspi et a., 2014; Krueger &
Markon, 2006; Lahey et a., 2012). At this point, however, avail-
able evidence does not converge on a single structural model.
Previous work utilizing structural equation modeling (SEM) has
suggested that a large number of overarching categories can be
effectively encompassed by a much smaller number of latent
constructs. Existing evidence supports at least three superordinate
models. Firgt, there is the most widely utilized classification of
internalizing (e.g., anxiety, depression) versus externalizing (e.g.,
attention-deficit hyperactivity, conduct) division (Achenbach &
Edelbrock, 1978; Kendler, Prescott, Myers, & Neale, 2003; Kes-
der, Petukhova, & Zaslavsky, 2011; Lahey et a., 2008). Second,
there is a finer grained classification splitting the internalizing
factor into fear (e.g., phobias) and distress (e.g., generalized anx-
iety, depression) subdimensions (Krueger, 1999; Krueger et a.,
2002; Krueger, Markon, Patrick, Benning, & Kramer, 2007;
Simms, Gros, Watson, & O’'Hara, 2008; Slade & Watson, 2006).
Third, some have added a thought/psychotic dimension (Car-
ragher, Krueger, Eaton, & Slade, 2015; Caspi et a., 2014; Kotov
et a., 2011; Wright et a., 2013).

The factor structure of psychopathology may be conceptualized
in several different ways. Psychopathology may be best repre-
sented as one simple factor (e.g., general psychopathology), which
suggests that al of the variance in mental disorders is due to a
single latent factor and that variations not captured by this factor
are due to measurement error. Alternatively, there might be mul-
tiple correlated factors representing psychopathology (e.g., corre-
lated internalizing and externalizing factors), which means that
there are two somewhat separate sources of variance correlated
with one another. Last, there are bifactor, or hierarchical, models
in which a general psychopathology (“P’) factor coexists with
other, more specific factors, such as externalizing, internalizing,
and thought/psychotic (Lahey et al., 2012; see also Caspi et a.,
2014). As such, the latter model includes both communalities
(unity) and specificities (diversity) within psychopathology.

Previous investigations studying these models have been limited
in a number of important ways. First, the nature of the best
supported structural model is inconclusive because comprehensive
comparative tests among models of adult and child psychopathol-
ogy structure have yet to be conducted (but see Blanco et a., 2015;
Carragher et al., 2015; Caspi et a., 2014; Lahey et ., 2008, 2012,
2015). Second, few studies have investigated reliability indices for
lower order dimensions (but see Murray, Eisner, & Ribeaud,
2016). Statistics such as omega hierarchical measure are able to
investigate reliability for general and specific factors, being able to
determine whether there is sufficient reliability left to specific

factors after taking the general factor into account; thisis a critical
extension of prior work (Reise, 2012). Third, structural models
have thus far been tested mostly in prominent Western cultures,
particularly in the United States (but see Krueger, Chentsova
Dutton, Markon, Goldberg, & Ormel, 2003). Therefore, it is pos-
sible that the structure of psychopathology found in this culture
may not replicate in other cultures such as southern, Latin cultures.
Finally, although some work has tested empirically the structure of
adult psychopathology using latent SEM, few studies have sought
to validate structural models of psychopathology by examining
associations of latent factors with external measures (but see Caspi
et a., 2014; Lahey et al., 2015).

Examination of external validity is essential to clarifying the
meaning of latent constructs. Among Feighner et al. (1972) criteria
for external validity in psychiatry, two may be particularly infor-
mative in children, namely family history and “laboratory” tests.
Psychopathology in young children is often associated with paren-
tal psychopathology (A. Goodman, Heiervang, Collishaw, &
Goodman, 2011; S. H. Goodman & Gotlib, 1999), yet no previous
study has investigated familial influences on structural models of
psychopathology using similar, higher level structural models for
both parents and offspring. This may be a critical issue because a
failure to test the best models of parent and child psychopathology
may obscure associations between the two.

In addition to family history of psychopathology, measurement
of executive function (EF) may be a particularly useful method for
external validation of child psychopathology models because it
relies on a different source of variance (other than questionnaires
and interviews). EF, or the ability to plan and problem-solve to
achieve a future goal, is commonly conceptualized as an overar-
ching construct comprised of component operations such as inhib-
itory control and working memory (Miyake et a., 2000; Miyake &
Friedman, 2012; Pennington & Ozonoff, 1996) and temporal pro-
cessing (Barkley, 1997; Rao, Mayer, & Harrington, 2001); in other
words, EF is often conceptualized as a second-order factor model.
Further, EF exhibits strong associations with many forms of child
psychopathology (reviewed by Morgan & Lilienfeld, 2000; Pen-
nington & Ozonoff, 1996; Willcutt, Doyle, Nigg, Faraone, &
Pennington, 2005). Therefore, external validation of structural
models of child psychopathology with family history and child EF
may provide important new information about the validity of such
models. Such ideas are certainly tenable given limited work con-
ducted to date suggesting associations between child psychopa-
thology factors and intelligence, neural function, neurocognition,
and family history (Caspi et al., 2014; Lahey et d., 2015).

In the current study, we aim to address limitations of prior work
by investigating the reliability and validity of competing models of
psychopathology (unidimensional; internalizing and externalizing;
fear, distress, and externalizing; and internalizing, externalizing,
and thought) using different structural approaches (unidimen-
sional, correlated, and bifactor structures) in a large community
sample of families from a Latin American culture. We extend
previous investigations by evaluating the external validity of the
best fitting child psychopathology model by investigating factor
associations with parental history of psychiatric disorders (eval-
uated using the same models) and child global (or second-order)
EF. We predicted that a three-factor bifactor model of psycho-
pathology would be best supported in children through exami-
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nation of external validation indices of parental psychopathol-
ogy and child EF.

Method

Participants and Study Design

The participants of this study came from the High Risk Cohort
Study for Psychiatric Disorders, which investigated typical and
atypical trajectories of brain and behavior in children and adoles-
cents (Salum et al., 2015). The study was performed in multiple
steps. First, families were screened at schools on the registry day
(N = 8,012). Next, high risk and random selection sampling was
conducted (n = 2,512). Selected families completed a household
parent interview, conducted by alay interviewer, aswell asachild
evaluation at schools, conducted by a psychologist and a speech
therapist. This report focuses on investigations from the screening
phase (n = 8,012 families), parent interview (n = 2,512), and child
evaluations (n = 2,395).

Sample demographics on the selected sample (n = 2,512) are as
follows: The mean age of parentswas 35.6 years (SD = 7.36). The
mean age of children was 9.65 years (3D = 1.93); 46.2% were
girls. Most (67.5%) of the families were from the middle class
socioeconomic strata, with 27% from the upper middle class and
5% from the low and very low class. The median family income
(per month) was R$2,900 (US$1,610; 25th percentile: R$2,000
[US$1,110]; 75th percentile: R$4,200 [US$2,333]).

Procedure

In the screening phase, atotal of 57 schools (22 in Porto Alegre
and 35 in S&o Paulo) were included in the study. The enrollment
for the screening phase was conducted at public schools during the
early registry days. Attendance in schools is compulsory in Brazil
for al children, and, by law, at least one caregiver must be present
to register the child. Eligible children were (a) those being regis-
tered by abiological parent who was a primary caregiver and could
provide sufficient information about the children’s behavior and
(b) those 612 years old at enrollment. All parents present at the
selected schools on school registration days were invited to par-
ticipate. Parents who agreed to participate were interviewed in
person or, soon afterward, by telephone with a modified version of
the Family History Screen (FHS; Weissman et a., 2000), admin-
istered by a lay interviewer. The majority of the interviews were
conducted with mothers (87.3%), with the remainder completed by
fathers. Among the 9,937 eligible children (from 8,012 familiesin
the screening phase), we recruited two subgroups: one randomly
selected (n = 958) and one constituting a high-risk sample (n =
1,554). Briefly, selection for the high-risk sample involved a
risk-prioritization procedure that was conducted to identify indi-
viduals with current symptoms and/or a family history of specific
disorders. Detailed information about the selection procedure can
be found in Salum et al. (2015).

After screening, the detailed assessment phase was performed in
multiple visits. Data analyzed in this report were collected during
the household interview with parents (parent interview) and a child
assessment at home or in school (child evaluation). In the house-
hold interview parents completed the Development and Well-
Being Assessment (DAWBA; A. Goodman et al., 2011). The

interview was completed mostly by mothers (94.5%), with the
remainder completed by fathers. The child evaluation was com-
pleted with a trained clinical psychologist and with a trained
speech therapist at the school or home and included several EF
tasks, namely: (@) the digit span subtest of Spanish version of the
Wechdler Intelligence Scale for Children (3rd ed.; WISCHII;
Wechder, 2002); (b) the Corsi blocks task (Vandierendonck,
Kemps, Fastame, & Szmalec, 2004); (c) the conflict control task
(CCT; Hogan, Vargha-K hadem, Kirkham, & Baldeweg, 2005); (d)
go/no-go (GNG; Bitsakou, Psychogiou, Thompson, & Sonuga-
Barke, 2008); and (€) the 400-ms and 2,000-ms time anticipation
tasks (TAs; Toplak & Tannock, 2005). These measures are de-
tailed in the next section.

M easures

Family psychiatricrisk. During the screening phase, we con-
ducted the Family History Screen (FHS; Weissman et al., 2000),
an interview used to screen al members of a family for mental
disorder symptoms according to the Diagnostic and Statistical
Manual of Mental Disorders (4th ed.; DSM—V; American Psychi-
atric Association, 1994) on the basis of the information provided
by one family member. The FHS is completely structured, with a
mean time of administration of approximately 50 min; it was
conducted by trained interviewers using an electronic data
collection system. At the beginning of the interview, the inter-
viewer asked the informant to make a complete list of all biolog-
ical first-degree family members of each eligible child.
Subsequently, the informant was asked about the presence of
DSMVI-V screening symptoms for each diagnosis (e.g., “Did any-
one on the list feel sad, blue, or depressed for most of the time for
2 days or more? If yes, who was that?’). The screening question
serves as a gateway to ask about impairment, duration or fre-
quency, and/or exclusion questions, asked for only those individ-
uals who screened positively (i.e., these were conditional ques-
tions). The instrument was adapted for the purposes of this study.
The version used had 48 items: 29 main questions accompanied by
19 conditional questions. It had questions about the main psychi-
atric syndromes: depression, mania, specific phobia, social phobia,
generalized anxiety disorder, panic disorder, agoraphobia,
obsessive—compulsive disorder, psychotic experiences, acohol
use and problems due to alcohol use, drug use and problems due
to drug use, attention deficit/hyperactivity, separation anxiety,
oppositional defiant disorder, and conduct disorder. All estimates
were rated as present or absent, coded as 1 or O, respectively. The
instrument has shown acceptable test—retest reliability (median
k = .56) and acceptable accuracy with single informants for most
diagnoses (median sensitivity = 35%, median specificity = 93%;
Weissman et al., 2000). Maternal and paternal psychopathology
indices as rated by the primary informant (mostly mothers) were
the focus in the current study. Prevalence rates for each category
in mothers and fathers can be seen in the online supplemental
materials (see supplementa Table S1).

Child psychopathology. During the parent interview, parents
completed the Development and Well-Being Assessment
(DAWBA; A. Goodman et al., 2011). The DAWBA is astructured
interview in which al questions are closely related to DSV
diagnostic criteria and focus on current problems causing signifi-
cant distress or social impairment. Child probabilistic diagnoses
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were established using diagnostic probabilistic bands (A. Good-
man et a., 2011), which represent computer-generated categories
based on answers to the DAWBA questions that inform the rater
about the probability of a positive diagnosis (<.1%, ~.5%, ~3%,
~15%, ~50%, and higher than 70%; coded as 0 [<.1%] to 5
[higher than 70%)]). All DAWBA bands were considered in the
present study, including panic, agoraphobia, social anxiety, sepa-
ration anxiety, eating, depression, posttraumatic stress, obsessive—
compulsive, conduct, oppositional defiant and attention-deficit/
hyperactivity, and autism spectrum disorders. DAWBA bands
showed very good concordance with clinician-rated diagnosis,
with kappas ranging between .4 and .7, sensitivities .4 and .8, and
specificities .98 and .99 (A. Goodman et a., 2011). In the current
study, DAWBA bands were used as the measure of child psycho-
pathology. Unlike clinical ratings (yes/no), DAWBA bands offer a
degree of dimensionality to the diagnostic assessment, which is
desirable especialy for disorders with low prevalence. Child prev-
alence rates for each DAWBA band can be seen in the online
supplemental materials (see supplemental Table S2).

Assessment of executive function (EF). Testing of EF testing
took place at school over four sessions with trained clinicians. All
dependent measures from all EF tasks were adjusted for age and
transformed into t scores before data analysis. Higher scores rep-
resent better EF.

Working memory.

Digit span. Thisisasubtest of the WISCH Il (Wechsler, 2002)
in which children hear sequences of numbers (increasing in diffi-
culty) and are asked to repeat them, either as heard (forward) or in
reverse order (backward). The level at which the child faled to
repeat correctly the numbers on two consecutive trials at one level
of difficulty was the outcome measure.

Corsi blocks task (Vandierendonck et al., 2004). This task
involves repeating a spatial sequence tapped by a researcher on up
to nine identical spatialy separated blocks, with sequences that
increase in length. The level at which the child failed to correctly
repeat the sequence of blocks of a given length on two consecutive
trials was the outcome measure.

Inhibitory control.

Conflict control task (CCT; Hogan et al., 2005). In this task,
participants are instructed to press the button indicating the direc-
tion or the opposite direction of arrows appearing on the screen.
Seventy-five trials were presented with green arrows in which
participants were instructed to press the button indicating the
direction of the arrow (congruent trials). The remaining 25 trials
were presented with red arrows in which participants had to
respond in the opposite direction to that indicated by the arrows
(incongruent trials). Intertrial interval was 1,500 ms, and the stim-
ulus duration was 100 ms. This task includes an inhibitory exec-
utive component requiring participants to occasionally suppress a
dominant tendency to respond to the actual direction of an arrow
and to initiate a response indicating the opposite direction, a
“conflict” effect. Accuracy and speed were equally emphasized in
task instructions. The percentage of correct responses in the in-
congruent trials was the outcome measure.

Go/no-go (GNG; Bitsakou et al., 2008). This task includes a
different inhibitory component that requires participants to sup-
press completely and withhold a dominant tendency to press the
buttons indicating the direction of the green arrows (go stimuli;
n = 75) when a double-headed green arrow (no-go stimuli; n =

25) appears on the screen. This task consisted of 100 trials.
Intertrial interval was 1,500 ms, and the stimulus duration was 100
ms. Accuracy and speed were equally emphasized in task instruc-
tions. The percentage of failed inhibitions in the no-go trials (i.e.,
commission errors) was the dependent measure.

Time processing.

Time anticipation (TA) tasks: 400 ms and 2,000 ms (Toplak &
Tannock, 2005). These are gamelike tasks in which participants
had to anticipate when a visua stimulus would reappear. The task
entails an alied spaceship running out of oxygen, and the partic-
ipant has to beam oxygen to save the allied crew. In each task, the
allied spaceship was visible for thefirst 10 trias; for the remaining
16 trials, participants were asked to press a button to anticipate
when it would arrive because an invisible shield was activated. The
participant was given feedback after every trial. Participants had a
750-ms window of time to respond correctly. The child beamed
oxygen over to a spaceship to save the crew. In Task 1, the
anticipation interval was 400 ms, and in Task 2 it was 2,000 ms.
The 2,000-ms task was always administered after the 400-ms task.
The mean percentage of total hits (i.e., button pressed in the correct
time window interval) was the outcome measure for the tasks.

Data Analysis

All analyses were performed in Mplus software package, Ver-
sion 7.4 (Muthén & Muthén, 1998-2014). We used complex
modeling that allowed for inclusion of sampling weights (see
Table S3 and Figure Sl in the online supplemental materials) and
for taking the clustered (by school) datainto account. Missing data
were handled using full-information maximum likelihood, which
considers al available data points. There were no missing data for
the clinical data. EF assessment was performed over four sessions,
therefore, the number of participants who completed each task
differs between tasks (ranging from 2,158 to 2,243 valid assess-
ments; with 2,395 completing at least one task). There were no
significant differences on demographics or levels of psychopathol-
ogy among those who completed and did not complete EF assess-
ment (all ps > .05). A description of the measures used in this
study with the valid sample size for each task can be found in the
online supplemental materials (see Table S3).

Model fit. In order to test and compare competing models of
psychopathology structure for children and their parents, we con-
ducted confirmatory factor analyses. Specifically, unidimensional,
correlated, and bifactor models of psychopathology per the unidi-
mensional; internalizing and externalizing; fear, distress, and ex-
ternalizing; and internalizing, externalizing, and thought frame-
works were tested. For bifactor models, we tested both orthogonal
(i.e., correlations among factors are set to zero) and nonorthogonal
(i.e., fear and distress factors are allowed to correlate; internalizing
and thought factors are allowed to correlate) models. This proce-
dure was utilized across child (DAWBA) and parent (FHS) model
tests. For the child data, we did not test the internalizing, exter-
nalizing, and thought model, given that there are no available
DAWBA band measures for psychosis and mania (rare in chil-
dren).

Model goodness of fit was evaluated using chi-square fit statis-
tics, root-mean-square error of approximation (RMSEA), compar-
ative fit index (CFI), and Tucker—Lewis index (TLI), as recom-
mended (Hu & Bentler, 1999; Kline, 2005). Smaller chi-square
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and RMSEA values and larger CFl values indicate better fit. A
nonsignificant chi-square, RM SEA equal to or below .06, and CFl
and TLI above .95 indicate a good fit, according to the literature
(Hu & Bentler, 1999; Kline, 2005). Comparison of model fit was
conducted using chi-sgquare for difference testing.

Reliability. In order to assess the reliability of the factors, we
considered the following indices: (a) the percentage of explained
common variance (an index of unidimensionality) that was attrib-
utable to the general factor and to the specific factors, defined as
the ratio of variance explained by the general factor divided by the
variance explained by the general plus the specific factors (Bentler,
2009; Reise, 2012), which is interpreted in conjunction with the
percentage of uncontaminated correlations; (b) Lucke's omega (o;
Lucke, 2005), a model-based reliability estimate, being analogous
to apha coefficient but appropriate for congeneric tests (varying
factor loadings); (c) the hierarchical omega coefficient (wH; Mc-
Donald, 1999; Zinbarg, Revelle, Yovel, & Li, 2005), which judges
the degree to which composite scale scores are interpretable as a
measure of a single common factor; and (d) the omega subscale
(wS) reliability estimate for a residualized subscale, an index that
controlsfor that part of the reliability due to the general factor (i.e.,
indicating the reliability of subscale score remaining once the
effects of the general factor are removed; Reise, 2012). Values of
w, wH, and oS coefficients may vary between 0 and 1, where
higher scores indicate greater reliability; avalue of 1 indicates that
the instrument’s sum score measures the target construct with
perfect accuracy. We compared fit and reliability indices among
models and selected the best fitting and most reliable model for
externa validation analysis.

Datareduction for EF model. In order to reduce the EF data,
we fitted to the data a second-order model with one higher order
factor (EF) and three lower order factors (i.e., working memory,
inhibitory control, and temporal processing), which were fully
encompassed by the EF factor (see Table $4 in the online supple-
mental materials). As expected, the lower order factors exhibited
high loadings on the higher order factor (A ranging from .4 to .8).
This model exhibited excellent fit to the data (RMSEA = .004,
90% confidence interval [Cl: <001, .027], CFl > .999, TLI =
.999; see Table S5 in the online supplemental materials).

External validation. In order to validate the best fitting and
most reliable child psychopathology model, we conducted an
integrative SEM. This model contains all correlations among
latent variables from best fitting models from children
(DAWBA) and parents (FHS) to allow for examination of
associations between the child and parental psychiatric risk. In
order to control for reporting effects, we included the respon-
dent as a covariate in the SEM model. Next, the best fitting and
most reliable child model was also externally validated via
examination of associations between child latent factors and (a)
parental latent factors and (b) child global EF via regression
coefficients in SEM.

Results

Child Psychopathology M odels

Unidimensional, correlated factor, and bifactor models from
confirmatory factor analysis (with and without orthogonal specific
factors) were tested using unidimensional; internalizing and exter-

nalizing; and fear, distress, and externalizing frameworks. The
bifactor model with a general P psychopathology factor and spe-
cific fear, distress, and externalizing factors exhibited the best fit to
the data compared with other models (see Table 1). Whereas the P
factor is a general factor accounting for shared variance across all
items, the specific factors represent the common variance among
specific items after controlling for the variance shared by all items.
This best fitting model allowed fear and distress specific factors to
be correlated (¢ = .861). The P factor exhibited high reliability
(w = .914, wH = .733), indicating that 73% of the variance in the
unit-weighted total score can be attributed to individual differences
in the P factor. Comparing reliability indices (w and wH), 80%
(.733 divided by .914) of the reliable variance can be attributed to
the P factor, assumed to reflect individual differences in overall
psychopathology. Only 18% (.914 minus .733) of the reliable
variance can be attributed to the specific factors (fear, distress, and
externalizing). This is reflected in the reliabilities of the specific
factors, before (wieer = -904; Wgigress = -903; Wexternaizing = -9)
and after (wS‘ear = 0897 deistr& = 0721 wSexternalizing = 044)
controlling for the P factor. Thus, the apparent reliability of the
specific factors is attributable to individua differences in the P
factor.

Parental Psychopathology Models

The same models were also fitted to mother (see Table 2) and
father (see Table 3) FHS data. The bifactor model with a general
P psychopathology factor and specific fear, distress, and external-
izing factors exhibited the best fit to the data for mothers and
fathers. In both maternal and paterna models, fear and distress
factorswere allowed to correlate (b = .73 for mothers; ¢ = .73 for
fathers).

The maternal P factor exhibited high reliability (o = .898,
wH = .730), indicating that 73% of the variance in the unit-
weighted total scores can be attributed to the individual differences
in the P factor from the mother. Comparing reliability indices (w
and wH), one can see that 81% (.730 divided by .898) of the
reliable variance can be attributed to the P factor. Only 17% (.898
minus .730) of the reliable variance can be attributed to all specific
factors, reflected in very low reliabilities after accounting for the P
factor ((")Sear = 0441 ijistrass = 0571 stxtemalizing = 088)

The paternal P factor also exhibited high reliability (o = .882,
wH = .696), indicating that about 70% of the variance in the
unit-weighted total scores can be attributed to individual differ-
ences in the P factor. Comparing reliability indices (w and wH),
79% (.696 divided by .882) of the reliable variance can be attrib-
uted to the P factor. Only 18% (.898 minus .730) of the reliable
variance can be attributed to all specific factors, reflected in very
low reliabilities after accounting for the P factor (wS, = .087;
w%is{reﬁ = 0271 UJSextemaIizing = 094)

Thus, the bifactor model with a general P psychopathology
factor and specific fear, distress, and externalizing factors exhib-
ited best fit in both children and parents; correlations between fear
and distress models substantially improved model fit. In al mod-
els, the general P factor accounted for most of the variance in both
child and adult models; after taking the general factor into account,
reliability for specific models was very low.
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External Validation of Child Psychopathology M odel

As shown in Figure 1, standardized regression coefficients
among factors from the best fitting child and parental models with
child factors regressed on parental factors were significant mostly
for the child and parental P factors (vs. specific factors), in 60% of
instances. There were no significant associations for the mother
and father specific fear and distress factors. The maternal P factor
was significantly associated with the child P factor (8 = .33, 95%
Cl [.21, .45], p < .01), as well as the child distress (B = .31, 95%
Cl [.19, .43], p < .01) and child fear (8 = .23, 95% CI [.096, .36],
p < .01) factors. The paternal P factor was significantly associated
with the child P factor (B8 = .18, 95% CI [.09, .28], p < .01), as
well asthe child distress (B = .12, 95% CI [.01, .23], p < .01) and
child fear (3 = .23, 95% CI [.14, .32], p < .01) factors. The
maternal externalizing factor was significantly associated with the
child Pfactor (B = .17, 95% ClI [.05, .28], p < .01), aswell aswith
the child specific externalizing factor (B = .17, 95% ClI [.06, .28],
p < .01). The paternal externalizing factor was aso significantly
associated with child specific externalizing factor (3 = .19, 95%
Cl [.07, .30], p < .01) and inversely significantly associated with
the child fear factor (3 = —.15, 95% CI [—.28, —.014], p < .01,
see Table S6 in the online supplemental materials).

Mother (FHS)
< e B &8 T .
238588383 ¢

[a]
[a]
(=]

3
<

4 e o o L oe
H oz g B W <
g a8 g 6 = E w

We observed, in regard to associations with child globa EF,
significant associations between the child P factor and the global EF
factor (B = —.24, 95% CI [—.35, —.12], p < .01), but no significant
associations emerged for the fear (3 = —.019, 95% CI [—.51, 48],
p > .94), distress (3 = .23, 95% CI [—.29, .76], p > .39), or
externalizing (B = —.10, 95% CI [—.22, .02], p > .09) factors.

Discussion

The goa of the current study was to test the reliability of
competing latent structures of child and adult psychopathology and
externally validate the best fitting models using familial risk of
psychopathology and child global EF in alarge community sample
of families from Brazil. For children, a bifactor model with a
genera psychopathology factor (P factor) and the three specific
factors of distress, fear, and externalizing provided the best fit to
the data. Yet, only the P factor was characterized by substantial
reliable variance on the basis of reliability indices. Parental psy-
chopathology model results were similar. Associations between
children and parental factors were mostly significant for the P
factors from the respective models. A similar pattern of association
was found between child psychopathology factors and a global

Father (FHS)

Child (DAWBA)

AsD |

[a]
o

oDD
ADHD

Figure 1. Structural equation model showing associations between father and mother bifactor models of
psychopathology and child bifactor models. VValues represent regression coefficients. Dashed arrows represent
associations between nonhomonymous latent dimensions. FHS = Family History Screen; DAWBA = Devel-
opment and Well-Being Assessment; D = distress; E = externalizing; P = general psychopathology; F = fear;
PAN = panic; AGO = agoraphobia; SOA = social anxiety; SPA = specific anxiety; SEP = separation anxiety;
DEP = depression; GAD = generalized anxiety disorder; OCD = obsessive-compulsive disorder; MAN =
mania; PSY = psychosis; CD = conduct disorder; ODD = oppositiona defiant disorder; ADHD = attention-
deficit/hyperactivity disorder; DRUG = drug abuse or dependence; ALC = acohol abuse or dependence;

M-PSY =

mania—psychosis (collapsed); TIC = tic; PTSD = posttraumatic stress disorder; EAT = eating

disorders; ASD = autism spectrum disorder. See the online article for the color version of this figure.
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measure of child EF, such that higher P factor values were asso-
ciated with lower global child EF.

In this community sample of children and parents from Brazil,
Watson and colleagues bifactor model of psychopathology was
the best fitting model (Simms et a., 2008; Slade & Watson, 2006).
Yet, the distress and fear factors were not orthogona to one
another, suggesting incomplete distinctions between the two,
somewhat in line with traditional ideas of an internalizing—
externalizing dichotomy (Kendler et al., 2003; Kessler et a ., 2011;
Lahey et a., 2008). Thisisin line with the hierarchical models of
psychopathology suggesting that, at the highest level, thereisa P
factor, with internalizing—externalizing just below, followed by
distress, fear, and externalizing below that (Markon, 2010; Wat-
son, 2005). Although our results are most consistent with Watson
(2005) hifactor model, it is possible that other models adequately
describe the structure of psychopathology at different levels of
analyses, in different types of samples, and in relation to different
predictors (see Markon, 2010; Watson, 2005).

Our results also provide support for the P factor hypothesis.
Specific factorsin both child and parent models accounted for little
variance and exhibited low reliability on the basis of omega
hierarchical statistics. Therefore, at least in this community sam-
ple, there seems to be little variance left after accounting for the
general P factor for both child and parent models using two
different instruments, the DAWBA and FHS. Thisisin accordance
with results in a recent study (Rodriguez, Reise, & Haviland,
2016), which calculated omega hierarchical statistics for 50 com-
mon instruments used in psychopathology and showed that—after
accounting for the general factor—there was no reliable variance
left for specific factors from each instrument. Murray and col-
leagues' (2016) work further indicated that P factor reliability, as
measured with omega hierarchical statistics, was stable over the
course of development. Nevertheless, it is important to note that
bifactor models fit better than do one-dimensional models, which
suggests that the specific factors are meaningful to the correla-
tional structure of psychopathology. Therefore, the low reliability
estimates for specific factors do not suggest they do not exist but
rather seem to indicate that the current instruments might be
limited in their ability to capture specific information above and
beyond general information. Perhaps efforts directed toward cre-
ating instruments focusing on specific aspects of psychopathology
might be justified.

Our results suggest, in addition to the reliability data, high
externa validity of the P factor, at least in this population sample.
First, familial associations were mostly statistically significant for
maternal and paternal P factors, which were significantly associ-
ated with both the child's P factor and specific fear, distress, and
externalizing dimensions. This is consistent with prior work sug-
gesting that familial transmission occurs at higher order levels
(Hicks, Krueger, lacono, McGue, & Patrick, 2004). Therefore, it is
possible that co-occurrence between mental disorders occurs pre-
dominantly because they are influenced by the same set of genetic
and environmental factors (Lahey et a., 2012; Lahey, Van Hulle,
Singh, Waldman, & Rathouz, 2011). Second, correlations with
child global EF were significant for only the P factor, and no
significant associations were found for any of the child specific
factors, which is aso in accordance with results of other studies
(Caspi et al., 2014). These results underscore the possibility of
shared etiological influences between mental health and cognition,

given EF deficits are common in several psychiatric conditions.
This pattern of associations is consistent with results from behav-
ioral genetics studies, which suggest the model of generalist genes
and specialist environments, which are posited for both psychopa-
thology (Lahey et a., 2011) and cognition (Kovas & Plomin,
2007).

Although our results speak in favor of a genera factor of
psychopathology, it is important to consider alternative explana-
tions for the present findings. An overarching possibility is that
results are explained by common method variance. That is, the P
factor could merely represent shared variance among items due to
a common perspective, biased symptom reporting (i.e., tendencies
to evaluate in generally negative or positive terms; Lahey et a.,
2012), or overal impairment due to symptomatic dimensions
(Laceulle, Vollebergh, & Ormel, 2015). Y et, associations between
the P factor and objective measures of child function, such as
global measure of EF, suggest the P factor is likely measuring
something over and above shared source variance. In addition,
diagnostic interviews might provide only a static picture of very
dynamic processes of symptomatology, in which symptoms are
causally related to others in distinct processes but only captured
poorly by imperfect diagnostic systems (Laceulle et al., 2015).
Given that, research that uses experience sampling methods and
frequent assessment of behaviors, emotions, and thoughts might be
particularly helpful in capturing the time course of symptomatic
relationships and reveal additional methods for reliably capturing
specificities in symptomatic presentations.

Results of the current study suggest the importance of the
general P factor for understanding child and parental psychopa-
thology, transmission of familial risk, and development of global
EF. Such general liability might best be targeted with early inter-
vention efforts directed broadly across the childhood spectrum of
psychopathology, including, for example, parenting training and
emotion regulation skills.

There are some limitations of the current work that should be
noted. First, although validated, the FHS focused mainly on diag-
nostic estimates (for screening purposes) rather than diagnostic
assessment. This might have limited our power to examine specific
factors in parents. Nevertheless, fine-grained analysis from
DAWBA in children aso supported FHS results in adults, rein-
forcing the overarching role of the P factor. Second, we investi-
gated associations with only child global EF, and therefore we
cannot exclude more specific associations with other domains of
cognitive functioning. Third, assessment of child psychopathology
was performed using only parental reports, and FHS data were
based mainly on maternal reports on fathers. Finaly, although the
study extended prior work on models of psychopathology to a
Brazilian sample, the current results may not generalize to other
countries or populations (e.g., clinical samples), and our sample
and perhaps at times unrepresentative prevalence rates likely in-
fluenced study results (e.g., the model supported, the prominence
of the P factor). Some strengths should also be noted. This is the
first study to provide a comprehensive test of both validity and
reliability of competing models of psychopathology with strong
support in the literature. It is one of the few in a southern, Latin
American culture and country, making use of a large sample size
and an externa validator (cognition) that did not share source
variance with diagnostic data.
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Results of the current study support a bifactor model of child
psychopathology with a general P factor and distress, fear, and
externalizing specific factors. Yet, the specific factors accounted
for little variance and exhibited few specific associations with
externa validation indices such as parental psychopathology fa-
milial risk and child global EF. Thus, the P factor merits special
consideration in current research on the structure of child psycho-
pathology and, more speculatively, may suggest important early
intervention avenues.
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