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Empirical Article

Comorbidity, or the co-occurrence of psychiatric diag-
noses or symptoms simultaneously or over time, is the 
rule rather than the exception based on current systems 
of psychiatric classification (e.g., Kessler, Zachar, & 
Craver, 2011). Why comorbidity is so ubiquitous, and 
the potential reasons and mechanisms that may underlie 
such strong co-occurrence, have been long-standing 
questions in psychiatric epidemiology and developmen-
tal psychopathology (e.g., Angold, Costello, & Erkanli, 
1999; Caron & Rutter, 1991). Evidence demonstrates 
shared genetic liability (e.g., Lahey, Van Hulle, Singh, 
Waldman, & Rathouz, 2011; Pettersson, Larsson, & 
 Lichtenstein, 2016; Tackett et al., 2013) and risk factors 
(e.g., Grant et  al., 2003; Hankin et  al., 2015; Nolen-
Hoeksema & Watkins, 2011) across major psychiatric 
disorders. These patterns of comorbidity and shared 
liability suggest the presence of broader psychopathol-
ogy dimensions that span specific disorders and symp-
tom dimensions.

As a result, there has been a long history in the field of 
modeling broad internalizing and externalizing dimen-
sions of psychopathology (e.g., Achenbach & Rescorla, 
2001; Krueger, 1999; see reviews by Carragher, Krueger, 
Eaton, & Slade, 2015; Krueger & Eaton, 2015; Krueger & 
Markon, 2006). More recently, to account for the co-occur-
rence of internalizing and externalizing disorders and 
symptoms, dimensional models of psychopathology that 
posit both a general psychopathology factor and specific 
internalizing and externalizing factors have gained promi-
nence. Specifically, this general psychopathology factor, 
recently dubbed the “p factor” (Caspi et al., 2014), cap-
tures what is common across all measured psychopathol-
ogy symptoms. After statistically accounting for this shared 
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variance via the p factor, unique covariances that remain 
among these psychopathology symptoms are then cap-
tured by additional unique latent internalizing and exter-
nalizing liability dimensions.

Such latent variable bifactor models of psychopathol-
ogy in adults (Caspi et al., 2014; Lahey et al., 2012), ado-
lescents (Laceulle, Vollebergh, & Ormel, 2015; Patalay 
et  al., 2015; Tackett et  al., 2013), and children (Lahey 
et al., 2015) have all found that there is a general psycho-
pathology factor that spans common psychopathologies, 
in addition to specific internalizing and externalizing fac-
tors. As bifactor modeling approaches, such as the p fac-
tor model, are relatively new in understanding and 
classifying psychopathology, we explicitly note that these 
factors are all latent constructs (e.g., Caspi et al., 2014). 
Importantly, this is not unique to latent psychopathology 
factors—rather, all psychiatric disorders, including all of 
those that are defined by categorical nosologies such as 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM), are also latent theoretical constructs (e.g.,  Kendell, 
1975; Kendler et al., 2011). As such, both the latent vari-
ables from bifactor models and the DSM psychiatric dis-
orders are latent theoretical constructs that are defined 
via construct validation approaches and associations in 
their nomological networks (e.g., Cronbach & Meehl, 
1955; Kendler et al., 2011).

Toward that end, the p factor has been shown to be 
related to, but not identical with, broad negative emo-
tionality or neuroticism (Caspi et al., 2014; Hankin et al., 
in press; Tackett et al., 2013) and low effortful control or 
conscientiousness (Caspi et  al., 2014; Hankin et  al., in 
press). The p factor is also predictive in that it is associ-
ated with life impairment, including in school, employ-
ment, social service usage, and criminal activity (Caspi 
et al., 2014; Lahey et al., 2015; Patalay et al., 2015).

To build a foundation for future work to further define 
the nature of these latent psychopathology constructs, it is 
necessary to first robustly identify the structure, reliability, 
and stability of these latent constructs. The p factor model 
appears to be robust in that it has replicated across sam-
ples and represents the structure of psychopathology 
well, across a variety of age groups, measures, methods 
(e.g., diagnoses, symptom counts, and continuous ques-
tionnaire measures), and reporters (self-report, parent 
report). However, the longitudinal stability of these fac-
tors, and the specificity with which they are related to one 
another over time, has not been investigated.

Thus, the current study investigates the extent to 
which bifactor models capture stable individual differ-
ences in common forms of psychopathology over 18 
months in a moderately large community sample of ado-
lescents with both youth and caretaker reports of youth 
psychopathology. The stability of higher order psychopa-
thology factors and the specificity of their longitudinal 

associations (e.g., homotypic or heterotypic continuity) 
have important implications for models of psychopathol-
ogy trajectories and risk. Studies to date have not 
addressed the question of stability of latent psychopa-
thology factors. Past work has either used data from a 
single time point (Lahey et al., 2012; Tackett et al., 2013) 
or multiple time points as indicators in a single model 
(Caspi et al., 2014; Laceulle et al., 2015). Importantly, the 
latter implies that the model is capturing stable aspects of 
psychopathology (Caspi et al., 2014), but this has never 
been directly tested. As such, the degree of stability in 
latent psychopathology factors at different time points, 
including both common and specific dimensions, is pres-
ently unknown.

The broader topic of the stability of individual differ-
ences in psychopathology has been actively investigated 
and debated. Although traditional classification models of 
psychopathology view at least some disorders (e.g., depres-
sion) as episodic in nature, longitudinal studies of adoles-
cents suggest substantial trait-like stability for depression 
(e.g., Hankin, 2008; Prenoveau et al., 2011; Tram & Cole, 
2006), anxiety (e.g., Olatunji & Cole, 2009; Prenoveau et al., 
2011), attention deficit hyperactivity (ADHD), conduct dis-
order (CD) problems (e.g., Nobile, Colombo et al., 2013), 
and substance use (e.g., Bornovalova, Hicks, Iacono, & 
McGue, 2013). There is evidence for moderate to strong 
stability of individual differences in specific disorders (e.g., 
odds ratios of 2.4–21.3 between identical diagnoses across 
1-year time lags in a sample of children and adolescents; 
Costello, Mustillo, Erkanli, Keeler, & Angold, 2003) or symp-
tom types (e.g., correlations between identical anxiety and 
depression questionnaires of .45–.75 over 1-year lags; Cole 
& Martin, 2005; Olatunji & Cole, 2009; Prenoveau et  al., 
2011).

However, there has been little investigation of the sta-
bility of the latent psychopathology factors in the p factor 
model. One study used general psychopathology, fear, 
distress, and externalizing factors in one wave of data 
(T1) to predict manifest symptom variables 3 years later 
(T2; Lahey et al., 2012). Results showed significant, but 
generally weak to moderate, effects of the general factor 
across T2 measures and the specific factors on their 
expected T2 measures. However, because different forms 
of psychopathology were assessed across time points, 
the T2 data could not be modeled using the latent bifac-
tor model applied at T1. As a result, stability estimates 
may have been attenuated as a result of measurement 
error at T2, and differences in the measures used across 
time points raise interpretational difficulties. Other stud-
ies examined stability of internalizing and/or externaliz-
ing factors in models that did not include a p factor and 
found moderate to strong homotypic continuity 
(rs .5~.95); critically however, these studies did not test 
heterotypic continuity estimates, making it impossible to 
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determine the relative strength of homotypic versus het-
erotypic continuity (e.g., Eaton et  al., 2013; Kreuger, 
Caspi, Moffitt, & Silva, 1998; Mezquita et al., 2015; Nobile, 
Greco et al., 2013; Vollebergh et al., 2001). Thus, none of 
these previous studies can determine the degree of 
homotypic and heterotypic continuity in higher level 
latent psychopathology factors, due to use of manifest 
psychopathology variables (e.g., Lahey et  al., 2012, at 
Time 2) or the examination of latent stability of internal-
izing and externalizing factors without inclusion of the 
common p factor or estimates of heterotypic continuity 
(e.g., Eaton et al., 2013; Kreuger et  al., 1998; Mezquita 
et al., 2015; Nobile, Greco et al., 2013; Vollebergh et al., 
2001). For example, the fact that the T1 p factor predicted 
externalizing and internalizing measures at T2 (Lahey 
et al., 2012) could be due to stability in the p factor across 
time (homotypic continuity) and/or an effect of the p fac-
tor at T1 on externalizing-specific and internalizing- 
specific factors at T2 (heterotypic continuity).

Thus, the current study addresses the limitations of pre-
vious work by estimating bifactor models, with p, internal-
izing-specific, and externalizing-specific factors, at two time 
points (18 months apart), in a moderately large community 
sample of adolescents. We then examine the degree to 
which each factor at T1 predicts each factor at T2. We 
hypothesize that strong homotypic continuity will be 
observed, such that highly specific stability estimates will 
be obtained between the same latent factors over time: The 
p factor at T1 will predict the p factor at T2, the internalizing- 
specific factor at T1 will predict the internalizing- specific 
factor at T2, and the externalizing-specific factor at T1 will 
predict the externalizing-specific factor at T2.

Method

Participants

As part of a longitudinal study (Gene, Environment, 
Mood [GEM] Study; see Hankin et al., 2015, for study and 
sample details), community youth and a parent were 
recruited at two sites: University of Denver (DU) and 
 Rutgers University (RU). Brief information letters were 
sent home directly to the families in participating school 
districts around either DU (broader Denver metropolitan 
area) or RU (central New Jersey area) with a child in 
third, sixth, or ninth grades. Of the families to whom let-
ters were sent, 1,108 parents responded to the letter and 
called the laboratory for more information (because let-
ters were sent directly by the schools, who did not track 
the number sent, the total number of letters distributed is 
unknown). Parent report established that both the parent 
and child were fluent in English, the child did not have 
an autism spectrum or psychotic disorder, and the child 
had an IQ > 70. Of the families who initially contacted 
the laboratory, 665 (60%) qualified as study participants, 

as they met criteria and arrived at the laboratory for the 
assessment. The remaining 443 (40%) were considered 
nonparticipants for the following reasons: 4 (1%) were 
excluded because the parents reported that their child 
had an autism spectrum disorder or low IQ, 13 (3%) were 
non–English-speaking families, 313 (71%) declined after 
learning about the study’s requirements, and 113 (25%) 
were scheduled but did not arrive for assessment.

Youth were 55.5% female, and ethnicity was 12% Latino 
and race 70% Caucasian, 12% African American, 9% Asian/
Pacific Islander, and 9% other/multiracial. The sample was 
generally comparable to the ethnic and racial characteris-
tics of the overall population of the United States, although 
there were relatively fewer Hispanic participants in the 
GEM Study than found in the overall population of the 
United States. Median annual family income was $86,500, 
and 18.3% of participants received free/reduced lunch. 
Caretakers who provided the parent report were 85% 
mothers. In general, psychopathology levels for the sam-
ple closely matched those of population epidemiological 
studies (e.g., Kessler et al., 2012): in total, 24% of youth in 
the sample had a history of major depressive disorder 
before or during the study period, 16.3% of youth in the 
sample had a history of an anxiety disorder (social anxi-
ety, generalized anxiety, obsessive-compulsive disorder, 
panic, or posttraumatic stress disorder), 5.2% had ADHD 
symptoms in the clinical range, and 5.6% had conduct 
problems in the clinical range (Arnett, Pennington, Young, 
& Hankin, 2015; Hankin et  al., 2015). Diagnostic data 
were not collected for other disorders.

The current study used data from two time points 18 
months apart (referred to here as T1 and T2).1 At T1, 571 
youth–parent pairs participated, and at T2, 519 partici-
pated. On average, participants were 13.58 years old at 
T1 (SD = 2.37, range = 9.3–17.5) and 15.07 years old at 
T2 (SD = 2.36, range = 10.7–19.1).

Procedure

Both youth and parent reports about youth psychopa-
thology were collected for all questionnaires with the 
exception of the Swanson, Nolan, and Pelham scale 
(SNAP-IV), which was completed by parents only. All 
questionnaires were completed at both time points for 
both study sites, with the exception of the SNAP-IV, 
which was completed at the Denver site at both time 
points but at the Rutgers site only at T1. All procedures 
were approved by the DU and RU Institutional Review 
Boards. Parents provided informed consent, and youth 
provided informed assent (under 18) or consent (18+).

Measures

Children’s Depression Inventory (CDI). The CDI 
(Kovacs, 1985) assesses depressive symptoms in children 
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and adolescents using 27 items. The CDI has been shown 
to have good reliability (test–retest and internal consis-
tency) and convergent validity (Klein, Dougherty, & Olino, 
2005; Smucker, Craighead, Craighead, & Green, 1986).

Manifest Anxiety Scale for Children (MASC). The 
MASC (March, Parker, Sullivan, Stallings, & Conners, 1997) 
assesses anxious symptoms in children and adolescents. 
The MASC contains 39 items that assess the subscales (1) 
Physical Symptoms of Anxiety, (2) Harm Avoidance, (3) 
Social Anxiety, and (4) Separation Anxiety/Panic. The cur-
rent study did not use the Harm Avoidance subscale, 
given evidence that it does not assess anxiety but rather 
risk aversion (Snyder et al., 2015). The MASC has good 
reliability (test–retest and internal consistency) and con-
vergent and discriminant validity (March et  al., 1997; 
Muris, Merckelbach, Ollendick, King, & Bogie, 2002).

Child Behavior Checklist (CBCL). The CBCL and 
Youth Self Report (YSR) measures from the Achenbach 
System of Empirically Based Assessment are widely used 
and validated measures of youth mental health and 
behavioral problems (Achenbach & Rescorla, 2001). The 
current study used the Oppositional Defiant Disorder 
(ODD) and Conduct Disorder (CD) DSM-oriented scales 
of the CBCL and YSR, which have good reliability (inter-
nal consistency and test–retest) and validity (Achenbach 
& Rescorla, 2001).

Aggression scale of the Early Adolescent Tempera-
ment Questionnaire Revised (EATQ-R). The EATQ-R 
(Ellis & Rothbart, 2001) aggression scale assesses hostile 
reactivity and aggressive physical and verbal actions in 
children and adolescents. The aggression scale has been 
shown to have good reliability (e.g., Ellis & Rothbart, 
2001) and convergent validity (e.g., Snyder et al., 2015).

Multisite Multimodal Treatment Study of Children 
With ADHD (MTA) SNAP-IV. Parents completed the 
National Institute of Mental Health (NIMH) Collaborative 
MTA version of SNAP-IV (Swanson et  al., 2001), which 
includes the 18 DSM–IV criteria for ADHD, with 9 items 
each assessing inattention and hyperactivity. It is frequently 
used in research and clinical settings to diagnose ADHD 
subtypes and has good reliability and validity (Bussing 
et al., 2008).

Statistical analysis

Structural equation modeling was conducted in Mplus 
(Muthén & Muthén, 2012) using full information maxi-
mum likelihood estimation to handle missing data. For all 
models, good fit was defined as root mean square error 
of approximation < .06, comparative fit index >.95, 

Tucker–Lewis index >.95, and standardized root mean 
square residual < .08 (Hu & Bentler, 1999). Model details 
are provided in Supplemental Material available online 
and are briefly described here.

Bifactor models were first developed for T1. All mea-
sures (measure factors when there were two reporters2 
and manifest measures when there was one reporter) 
were loaded onto a common factor (p factor) as well as 
their specific factor that represents the unique variance 
associated with internalizing and externalizing psychopa-
thology not accounted for by the p factor. Factors were 
constrained not to correlate because what is shared 
between factors is already captured by the common fac-
tor (e.g., Chen, Hayes, Carver, Laurenceau, & Zhang, 
2012).3 In addition, reporter factors and random inter-
cepts were included to account for variance related to 
reporter characteristics (e.g., social desirability or nega-
tivity bias effects; e.g., Pettersson & Turkheimer, 2010) 
and idiosyncratic response patterns (Maydeu-Olivares & 
Coffman, 2006), with all parent report measures loaded 
on the parent-report factor and random intercept and all 
child self-report measures loaded on the child-report fac-
tor and random intercept. These reporter factors were 
orthogonal to the psychopathology factors (i.e., correla-
tions constrained to 0). Residual correlations were 
included as suggested by modification indices (see Tables 
S3–S5 in the Supplemental Material).

After modifying the T1 model to remove nonsignifi-
cant loadings and achieve acceptable fit, the final T1 
model was replicated at T2 and checked for acceptable 
fit. Bifactor models at each time point were compared to 
models with one factor and with two correlated factors 
(internalizing and externalizing). Because not all models 
were nested (precluding chi-square difference testing), 
Akaike information criterion (AIC) and Bayesian informa-
tion criterion (BIC) were used to determine the best fit-
ting model (lower = better fit). Finally, the T1 and T2 
models were estimated simultaneously, with each T1 fac-
tor (p factor, internalizing-specific, and externalizing-spe-
cific) predicting each T2 factor (Fig. 1). Additional 
analyses were conducted by age and gender. To provide 
a conservative estimate of psychopathology factor conti-
nuity by accounting for other sources of stability, method 
factors and random intercepts were allowed to correlate 
across time points, and residual correlations between 
identical measures and measure subfactors were included 
across time points. Additional model method details and 
results are available in the Supplemental Material.

Results

Missing data rates for all measures administered were 
low (≤4% at T1 and ≤5% at T2). In addition, at T2, the 
SNAP was not administered at the Rutgers site; thus, T2 
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SNAP data were available for 256 participants. There 
were no significant differences in T1 measures between 
participants who did and did not complete the T2 assess-
ment, with the exception of parent-reported MASC Sepa-
ration/Panic and Physical Symptom subscales, which 
were moderately higher in participants who did not com-
plete T2 (this was not true of youth self-report on these 
measures). Descriptive statistics and correlations between 
measures are available in Tables S1 and S2 in the Supple-
mental Material.

T1 and T2 measurement models

Final measurement model results are available in Tables 
S3 and S4 in the Supplemental Material. At T1, the model 
was initially specified with all measures loading onto the 
p factor, and the following measures loading onto each 
specific factor—(a) internalizing-specific: CDI Depres-
sion and MASC Physical Symptoms, Social Anxiety, and 
Separation/Panic and (b) externalizing-specific: CBCL/
YSR ODD and CD, EATQ-R Aggression, and SNAP Inat-
tention and Hyperactivity.

Initial results demonstrated that SNAP Inattention and 
Hyperactivity did not load significantly on the externaliz-
ing-specific factor (they loaded well on the p factor), and 
MASC Separation/Panic did not load significantly on the 
p factor (it loaded well on the internalizing-specific factor). 
The model was thus modified to remove the nonsignificant 

loadings. The final model achieved good fit by all fit indices 
and had better fit than the one factor or two correlated fac-
tor models by AIC and BIC (Table 1). Importantly, each of 
the three factors had significant estimated factor variance 
(p factor = 0.73, SE = 0.14, z = 5.34, p < .001; externalizing-
specific = 1.84, SE = 0.86, z = 2.13, p = .033; internalizing-
specific = 0.97, SE = 0.43, z = 2.25, p = .025).

This final T1 model was then replicated at T2 and 
achieved good or acceptable fit on all indices and better fit 
than the one factor or two correlated factor models by AIC 
and BIC (Table 1). Each of the three factors again had sig-
nificant estimated factor variance (p factor = .76, SE = 0.19, 
z = 3.96, p < .001; externalizing-specific = 1.00, SE = 0.50, 
z = 2.01, p = .045; internalizing-specific = 1.84, SE = 0.87, 
z = 2.12, p = .034).

Structural model predicting T2 factors 
with T1 factors

Results are shown in Figure 1 and reported in full in 
Table S5 in the Supplemental Material. The T2 p factor 
was significantly and very strongly predicted by the T1 
p  factor (β = .86, SE = 0.036, z = 23.64, p < .001, 95% 
confidence interval [CI] = [.79, .93]). Neither the T1 inter-
nalizing-specific (β = .04, SE = 0.093, z = 0.46, p = .6) nor 
externalizing-specific (β = .10, SE = 0.277, z = 0.35, p = .7) 
factors predicted the T2 p factor. Total model R2 for the 
T2 p factor was .75.

Table 1. Model Fit Statistics

Time 
point(s) Model χ2 (df) AIC

Sample size 
adjusted 

BIC CFI TLI

RMSEA

SRMR
RMSEA [95% 

CI]

Prob. 
Close Fit 
(< .05)

Null 
Model 
RMSEA

T1 1 factor 304.56 (82),
p < .001

33,700.01 33,782.35 .94 .92 .069  
[.061, .077]

.000 .217 .066

 2 correlated 
factors

258.91 (80),
p < .001

33,658.36 33,743.05 .95 .93 .062  
[.054, .071]

.008 .217 .080

 Bifactor 201.99 (76),
p < .001

33,609.44 33,698.84 .97 .95 .054  
[.045, .063]

.234 .238 .044

T2 1 factor 201.66 (78),
p < .001

29,622.57 29,702.88 .96 .94 .055  
[.046, .065]

.179 .197 .074

 2 correlated 
factors

201.17 (80),
p < .001

29,618.07 29,696.22 .96 .94 .054  
[.045, .063]

.239 .197 .054

 Bifactor 177.93 (74),
p < .001

29,606.83 29,691.49 .96 .94 .052  
[.042, .062]

.365 .216 .049

T1–T2 Regression 
structural 
model

746.23 (370),  
p < .001

60,432.23 60,655.73 .96 .95 .042  
[.038, .046]

.999 .186 .054

T1–T2 Trait 
structural 
model

817.17 (378),  
p < .001

60,487.16 60,701.25 .96 .94 .045  
[.041, .049]

.974 .186 .061

Note: AIC = Akaike information criterion; BIC = Bayesian information criterion; CFI = comparative fit index; CI = confidence interval; RMSEA = 
root mean square error of approximation; SRMR = Standardized Root Mean Square Residual; TLI = Tucker–Lewis index.
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The T2 internalizing-specific factor was significantly 
and strongly predicted by the T1 internalizing-specific 
factor (β = 0.71, SE = 0.061, z = 11.53, p < .001, 95% 
CI = [.59, .83]). Neither the T1 p factor (β = .07, SE = 0.081, 
z = 0.87, p = .4) nor the T1 externalizing-specific factor 
(β = .02, SE = 0.112, z = 0.20, p = .8) predicted the T2 
internalizing factor. Total model R2 for the T2 internaliz-
ing-specific factor was .52.

The T2 externalizing-specific factor was significantly 
and strongly predicted by the T1 externalizing-specific 
factor (β = 0.72, SE = 0.089, z = 8.10, p < .001, 95% CI = 
[.55, .87]). The T2 externalizing-specific factor was not 
significantly predicted by the T1 internalizing-specific 
factor (β = –.15, SE = 0.085, z = −1.70, p = .088) or the T1 
p factor (β = .05, SE = 0.082, z = 0.56, p = .6). The total 
model R2 for the T2 externalizing-specific factor was .53.

To test the sensitivity of the model to modeling deci-
sions and potential outliers, additional analyses were run. 
All homotypic continuity estimates remained highly sig-
nificant using the MLR estimator (maximum likelihood 
estimation with robust standard errors) in MPlus, which 
is robust to nonnormality of indicators and appropriately 
adjusts standard errors (Muthén & Muthén, 2012). A 
model excluding potential outliers had good fit and simi-
lar or slightly stronger homotypic continuity estimates 
(see Results in the Supplemental Material). Estimates of 
homotypic continuity remained nearly identical in a 
model with only homotypic regression paths in the 
model (see Results in the Supplemental Material). Signifi-
cant strong to moderate homotypic continuity was also 
found in models with factor loadings constrained to be 
equal across time points and in single-reporter models 
for youth self-report and parent report (see Results in the 
Supplemental Material).

Age and gender

Given well-established differences in psychopathology 
related to age and gender (e.g., Hankin & Abramson, 
2001; Rutter, Caspi, & Moffitt, 2003; Zahn-Waxler, 
 Klimes-Dougan, & Slattery, 2000), we conducted addi-
tional analyses to (1) examine whether homotypic conti-
nuity estimates were driven by age or gender as 
confounding variables after controlling for these vari-
ables, (2) ensure that model fit was acceptable for both 
genders and for younger and older participants (i.e., 
model invariance), and (3) determine if homotypic conti-
nuity differs for boys and girls or changes with age.

First, to control for potential age and gender effects on 
homotypic continuity estimates, a regression analysis was 
performed predicting each T2 factor with its corresponding 
T1 factor, participant age, and gender. Homotypic continu-
ity estimates remained strong and highly significant con-
trolling for age and gender (p factor: β = 0.86, SE = 0.033, 

z = 26.52, p < .001; internalizing-specific: β = 0.70, 
SE  =  0.062, z = 11.16, p < .001; externalizing-specific: 
β = 0.80, SE = 0.093, z = 8.59, p < .001). Controlling for all 
other variables in the model, there were significant effects 
of gender such that the internalizing-specific factor was 
higher in girls than boys (β = 0.34, SE = 0.109, z = 3.10, 
p = .002), and the p factor was higher in boys than girls 
(β = −0.19, SE = 0.091, z = −2.05, p = .040). There were no 
significant effects of gender on the externalizing-specific 
factor and no significant effects of age for any factor 
(ps > .12).

Second, to ensure that the model fit adequately for 
both genders and for younger and older participants, 
models were tested for each gender and for younger and 
older participants (median split for purposes of model fit 
testing only). Model fit was good to adequate for each 
gender and for younger and older participants, both for 
unconstrained models and when factor loadings were 
constrained to be the same across groups (Table S6 in the 
Supplemental Material). Although, given the large sample 
size, chi-square difference tests showed that model fit 
was superior in the unconstrained models, the effect 
sizes of these differences in fit were very small (see Table 
S6 in the Supplemental Material).

Finally, we tested whether there were any gender or 
age differences in homotypic continuity. Differences in 
continuity between genders and with age were tested 
with models including T1 factor by gender or by age 
interaction terms. There were no significant interactions 
with gender (Table S6 in the Supplemental Material). 
There was a significant interaction between age and the 
T1 internalizing-specific factor in predicting the T2 inter-
nalizing-specific factor, such that homotypic continuity 
increased with age (Age × Internalizing-Specific: β = 0.15, 
SE = 0.07, z = 2.09, p = .037). There were no other signifi-
cant interactions (Table S6 in the Supplemental Material).

Trait model

Finally, for comparison with Caspi et al. (2014), we also 
ran a model in which indicators from both time points 
loaded on the same factors (Table S7 in the Supplemental 
Material). This model also showed good fit to the data, 
although fit was somewhat worse by AIC and BIC than 
the regression model (Table 1). It is important to note that 
such a trait model would be expected to fit well given the 
strong homotypic continuity between factors at the two 
time points. Indeed, in the case when homotypic continu-
ity is perfect, these models would be isomorphic (i.e., a 
model with factors correlated 1 across time points is the 
same as one with single factors that span those time 
points). As such, the two-time-point regression model 
directly tests the strength of homotypic and heterotypic 
continuity, whereas the fit of the trait model provides an 
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indirect indicator of stability but does not directly test it. 
Importantly, we are not claiming that the two-time-point 
model should be favored over the trait model merely on 
the basis of model fit but are rather arguing that the two-
time-point model is the more appropriate tool for testing 
questions about continuity. Certainly, given that it also fits 
the data adequately, the trait model may be useful for 
addressing other types of research questions.

Discussion

Psychiatric diagnoses or symptoms very frequently co-
occur both simultaneously and over time (e.g., Kessler 
et al., 2012). However, other research has suggested that 
what appears as rampant comorbidity may be better 
accounted for by overlap in a smaller set of core symp-
toms (e.g., Copeland, Shanahan, Erkanli, Costello, & 
Angold, 2013). This suggests that there may be some gen-
eral psychopathology component that is common to and 
cuts across multiple forms of traditionally defined cate-
gorical psychiatric disorders and psychopathology. Thus, 
to capture this common component, bifactor models of 
psychopathology that include a common psychopathol-
ogy factor (i.e., p factor) are quickly gaining prominence 
as promising ways of modeling the latent structure of 
psychopathology. Such models help to account for 
comorbidity and capture underlying dimensional conti-
nua that better represent the structure of psychopathol-
ogy (Eaton et al., 2013). In addition, they allow risk factor 
and outcome associations to be examined independently 
for common psychopathology versus what is specific to 
internalizing or externalizing psychopathology (e.g., 
Beauchaine & McNulty, 2013; Caspi et al., 2014; Hankin 
et al., in press; Laceulle et al., 2015; Lahey et al., 2012, 
2015; Patalay et al., 2015).

However, the stability of higher order psychopathol-
ogy factors and the specificity with which they are related 
to one another over time (e.g., homotypic or heterotypic 
continuity) have not previously been established. At the 
level of individual disorder diagnoses, psychopathology 
demonstrates both homotypic (continuation/recurrence 
of the same diagnosis) and heterotypic (occurrence of a 
different diagnosis) continuity over time (e.g., Lahey, 
Zald, Hakes, Krueger, & Rathouz, 2014; Ormel et  al., 
2014). Importantly, heterotypic continuity at the disorder 
level could arise from either heterotypic continuity at the 
latent dimension level (e.g., shifts between externalizing- 
and internalizing-specific psychopathology) or variation 
in the manifestation of a single latent dimension over 
time (e.g., different forms of externalizing behavior), con-
sistent with homotypic continuity at the latent dimension 
level. The finding that heterotypic continuity appears to 
be somewhat stronger among disorders within versus 
across dimensions has been construed as evidence for 

the latter (Lahey et al., 2014), but this has not previously 
been tested at the latent level.

To address these questions, the current study assessed 
links between common psychopathology (p factor), inter-
nalizing-specific, and externalizing-specific factors over 18 
months in a community sample of adolescents with both 
youth and caretaker reports of youth psychopathology. 
These analyses demonstrate strong and highly specific 
links between factors over time: Each factor at T1 strongly 
predicted the same factor at T2. All other associations were 
nonsignificant and near zero. Thus, T2 psychopathology 
was strongly predicted by T1 psychopathology.

This high degree of stability in psychopathology fac-
tors is consistent with evidence for moderate to strong 
stability of specific forms of psychopathology. For exam-
ple, in the current study, individual manifest measures 
were correlated on average r = .63 across time points 
(range = .48–.76; Table S2 in the Supplemental Material). 
Other longitudinal studies of adolescents have found 
similar test–retest correlations for manifest measures 
(e.g., Olatunji & Cole, 2009; Prenoveau et al., 2011). In 
the current study, we found stronger effects using latent 
variables, which remove measure-specific and error vari-
ance. In addition, our models used both youth and par-
ent report measures of youth psychopathology and 
included reporter factors to remove variance associated 
with reporter effects (e.g., Pettersson & Turkheimer, 
2010). Thus, when error, measure-specific, and reporter-
specific variances are eliminated, strong stability is 
revealed between higher order latent psychopathology 
factors across time.

The high degree of specificity with which each factor 
predicted the same factor at the second time point is strik-
ing, suggesting that latent higher order psychopathology 
dimensions demonstrate homotypic rather than hetero-
typic continuity. Our results are consistent with the per-
spective that heterotypic continuity at the level of individual 
disorders is in fact due to homotypic continuity in latent 
psychopathology factors. Our findings thus suggest that 
longitudinal associations between manifest externalizing 
and internalizing measures may be due to continuity in 
common psychopathology (p factor). For example, there 
are well-established comorbidities between depression 
and conduct problems (Capaldi, 1992) and ODD (Rowe, 
Costello, Angold, Copeland, & Maughan, 2010). Our find-
ings suggest that p factor continuity may explain such lon-
gitudinal cross-disorder associations.

Thus, evidence for heterotypic continuity at the spe-
cific disorder or symptom level, which could be inter-
preted as supporting a causal model in which one 
disorder causes another disorder (e.g., conduct problems 
causing later depression; Capaldi, 1992), might be better 
explained by the fact that these disorders are manifesta-
tions of the same stable, shared liability factor (i.e., 
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p factor). However, specificity at the level of higher order 
factors does not rule out links between specific forms of 
internalizing and externalizing symptoms. Moreover, 
models of latent psychopathology dimensions are not 
necessarily incompatible with models in which causal 
relations between disorders or symptoms account for 
their co-occurrence, as the latent dimensions could be 
capturing the covariation that results from such causal 
interrelationships (e.g., latent dimensions may be mecha-
nistic property clusters; Kendler et al., 2011).

Importantly, the degree of stability in psychopathol-
ogy factors likely depends on multiple factors. First, sta-
bility is likely to appear stronger using continuous, 
dimensional symptom measures, as in the current study, 
compared to categorical diagnostic measures. Such an 
effect may occur for reliability reasons; specifically, 
dichotomizing continuous variables leads to loss of infor-
mation and power (e.g., Royston, Altman, & Sauerbrei, 
2006). That is, stability in diagnoses is likely artificially 
reduced by the use of strict symptom count thresholds, 
whereby a very slight change in symptoms (e.g., drop-
ping from threshold to subthreshold on a single symp-
tom) can result in moving out of or into a diagnostic 
category.

Second, stability is likely to differ between popula-
tions. The current study used an unselected, general 
community sample of youth. Stability might be different 
in selected high-risk or treatment-seeking samples. Third, 
stability may differ depending on other participant char-
acteristics, including age (e.g., potentially lower in 
younger children), environment (e.g., fluctuations in 
stressors), and genetics (e.g., higher stability for manifest 
internalizing symptom measures in serotonin transporter 
s-allele carriers; Nobile, Greco et al., 2013). In the current 
study, the relations between factors were virtually 
unchanged controlling for age and gender, and the model 
fit well for both genders and for older and younger ado-
lescents (i.e., model invariance). Interestingly, homotypic 
continuity between the internalizing-specific factors 
increased with age. This finding is consistent with evi-
dence that depression and anxiety symptoms and disor-
ders become more stable and chronic over time (e.g., 
Holsen, Kraft, & Vittersø, 2000) and suggests that this 
pattern is due to increased stability in the unique inter-
nalizing aspects of these disorders, rather than common 
psychopathology, which maintained the same high level 
of stability regardless of age. Finally, stability estimates 
may depend on the length of time between assessments. 
The current study found strong homotypic continuity 
over 1.5 years in youth, but it is unknown if the same 
pattern would hold over a longer follow-up period. We 
do note that Caspi et al. (2014) included measures over a 
20-year time period, from ages 18 to 38, which all loaded 
onto the same factors, indicating that these factors appear 

to be trait-like even across two decades of life. However, 
future research over longer time periods in children and 
adolescents will be needed to determine if similar stabil-
ity holds for youth.

In addition to testing the stability of factors over time, 
the current study provided a conceptual replication of 
previously reported p factor models (e.g., Caspi et  al., 
2014; Laceulle et al., 2015; Lahey et al., 2012, 2015; Patalay  
et al., 2015) using different measures and a multireporter 
design, contributing to evidence that the p factor model 
is robust and replicable across different populations, 
measures, and reporters. A few differences from previous 
p factor models should be noted. Specifically, although 
nearly all measures in the current study loaded on both 
the p factor and their specific factor, the ADHD measures 
loaded only on the p factor and separation/panic mea-
sure only on the internalizing-specific factor. With regard 
to the Separation/Panic scale, this is consistent with prior 
evidence that a separation anxiety/fears factor, very simi-
lar in content to the Separation/Panic scale used here, 
had weak correlations with inattention, ODD, and CD 
factors, whereas social anxiety and depression factors 
were more strongly correlated with these noninternaliz-
ing factors (Lahey et al., 2004). This pattern suggests that 
separation anxiety, fears, and panic symptoms may be 
more specific to internalizing, whereas other aspects of 
anxiety and depression have both common and internal-
izing-specific aspects.

With regard to ADHD, there is a lack of consensus and 
mixed evidence in the field regarding whether hyperactiv-
ity and attention problems should be considered part of 
the externalizing dimension. Behaviors related to aggres-
sion (e.g., conduct problems, oppositional defiant behav-
ior, relational aggression) and substance use have more 
frequently been the focus of both conceptualizations 
(e.g., see Krueger & South, 2009, for a review) and empiri-
cal latent models of externalizing psychopathology (e.g., 
Caspi et al., 2014; Krueger et al., 1998; Lahey et al., 2012; 
Patalay et al., 2015). Conceptually, ADHD, although char-
acterized by disinhibition and showing moderate overlap 
with other common externalizing problems, does not pre-
dominantly feature “an underlying externalizing spectrum 
. . . with significant antisocial or disinhibitory component 
(e.g., CD, antisocial personality disorder, illicit substance 
dependence)” (Krueger & South, 2009, p. 2065).

Empirically, past factor analytic work has found that 
inattention and hyperactivity have similar strength asso-
ciations with both externalizing and internalizing factors 
(e.g., Dedrick, Greenbaum, Friedman, Wetherington, & 
Knoff, 1997; Greenbaum & Dedrick, 1998; Lahey et al., 
2004, 2007), suggesting that they would be expected to 
load most strongly onto the p factor. However, two p fac-
tor models in children and adolescents have recently 
included ADHD measures and found them to load into 
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both the externalizing-specific and the p factors (Laceulle 
et  al., 2015; Lahey et  al., 2015), whereas in our model 
they loaded significantly only on the p factor. Whether 
inattention and hyperactivity measures load onto the 
externalizing dimension in a given model likely depends 
to a great extent on the other externalizing items included 
in the model. Specifically, when other externalizing mea-
sures are focused on antisocial components, as is the 
case in the current model, they are likely to form a purer 
externalizing factor that likely involves more disinhibition 
focused around breaking rules, aggression, and damage 
to society and is therefore less likely to covary with 
ADHD symptoms. Thus, although the core of what com-
prises and holds together each latent factor (p factor, 
internalizing, and externalizing) seems to replicate and 
be reliable and robust across studies, loadings of indi-
vidual indicators are likely to vary somewhat.

More broadly, it will be important for future research to 
continue efforts to understand the nature of the p factor, 
as part of ongoing efforts in the field to better understand 
the sources of comorbidity between different forms of 
psychopathology. There are many possible explanations 
(which are not mutually exclusive) for the shared variance 
captured by the p factor, including shared risk factors 
(e.g., shared genetic liability [e.g., Lahey et  al., 2011; 
 Pettersson et al., 2015], compromised self-regulation and 
cognitive control [e.g., Beauchaine & Thayer, 2015; Caspi 
et al., 2014], and shared core symptoms across  disorders—
for example, negative affect [e.g., Goldberg, Krueger, 
Andrews, & Hobbs, 2009; Tackett et  al., 2013]). Better 
understanding the specific dimensions shared across dis-
orders, and the risk mechanisms that may contribute to 
them, will be a key element in better understanding the 
nature and structure of psychopathology.

The results of the current study have implications for 
models of psychopathology development during adoles-
cence and clinical implications for adolescent risk assess-
ment and intervention. First, the high stability of latent 
psychopathology factors suggests that although levels of 
psychopathology change with age during childhood and 
adolescence (e.g., Costello et al., 2003), individuals expe-
riencing high levels of symptoms relative to their peers 
earlier in childhood are very likely to continue experi-
encing higher levels of psychopathology later in adoles-
cence. This has important implications for predicting 
later psychopathology risk in youth. For example, it sug-
gests that mental health screenings in childhood or early 
adolescence are likely to be an efficacious way of deter-
mining which youth are likely to be at high risk for con-
tinuing psychopathology and might benefit from 
prevention and intervention programs.

Second, strong stability in psychopathology factors  
in the absence of intervention does not speak to the 
potential for change following treatment or prevention. 
Stability may be lower when an intervention changes 

characteristics of participants or their environment (e.g., 
improving coping strategies or reducing stress). Further-
more, just as noted above for changes with age, stability 
can coexist alongside change (Caspi & Roberts, 2009). 
There can be absolute mean-level changes over time, 
including decreases due to efficacious interventions, 
while at the same time the sample maintains relative rank-
order stability. This also occurs in other areas of psychol-
ogy; for example, in personality, both mean-level change 
and rank-order stability have been found over decades 
(e.g., Caspi & Roberts, 2009; Roberts & DelVecchio, 2000; 
 Roberts, Walton, & Viechtbauer, 2006). Thus, high stability 
estimates over time do not mean that absolute levels of 
psychopathology are immutable.

In sum, the current study shows strong homotypic 
continuity between higher order latent psychopathology 
factors during childhood and adolescence: The p factor 
and internalizing-specific and externalizing-specific fac-
tors all exhibited strong stability across 18 months. These 
findings have implications for understanding psychopa-
thology risk trajectories. For example, future research 
with multiple time points is needed to determine if these 
psychopathology factors are truly trait-like or instead 
demonstrate a different pattern of change, such as an 
autoregressive pattern with decreasing associations at 
longer time lags or a nonlinear pattern of change. These 
different models cannot be differentiated with only two 
time points (Fraley & Roberts, 2005; Hankin, 2008). In 
addition, future research is needed to explore etiological 
risk factors that may influence the strength and specificity 
of psychopathology trajectories over time and how inter-
ventions may bend these trajectories.
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Notes

1. These time points occurred at the 18- and 36-month assess-
ments in the GEM study and were chosen because the full set 
of measures in the current analyses were collected only at those 
time points.
2. For measures with both child and parent report, measure 
factors were first constructed with each reporter constrained 
to load equally. This constraint was necessary for identification 
with only two indicators and is conceptually desirable to ensure 
that reporters are equally represented. Note that although 
unstandardized loadings are equal, standardized loadings differ 
due to differences in variance.
3. Caspi et al. (2014) and Laceulle et al. (2015) allowed inter-
nalizing-specific and externalizing-specific factors to corre-
late. However, this is conceptually problematic, as the p factor 
should capture what is shared between them. We have there-
fore followed standard bifactor modeling conventions (Chen 
et al., 2012) and not allowed specific factors to correlate.
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