
Symptom differentiation of anxiety and depression across youth
development and clinic-referred/nonreferred samples: An
examination of competing factor structures of the Child Behavior
Checklist DSM-oriented scales

MAGGI PRICE,a CHARMAINE HIGA-MCMILLAN,a CHAD EBESUTANI,b KELSIE OKAMURA,c

BRAD J. NAKAMURA,c BRUCE F. CHORPITA,d AND JOHN WEISZe

aUniversity of Hawaii, Hilo; bDuksung University, Seoul; cUniversity of Hawaii, Manoa; dUniversity of California, Los Angeles; and
eHarvard University

Abstract

This study examined the psychometric properties of the DSM-oriented scales of the Child Behavior Checklist (Achenbach, Dumenci, & Rescorla, 2003) using
confirmatory factoranalysis to compare the six-factor structure of the DSM-oriented scales to competing models consistent with developmental theories of symptom
differentiation. We tested these models on both clinic-referred (N ¼ 757) and school-based, nonreferred (N¼ 713) samples of youths in order to assess the
generalizability of the factorial structures. Although previous research has supported the fit of the six-factor DSM-oriented structure in a normative sample of youths
ages 7 to 18 (Achenbach & Rescorla, 2001), tripartite model research indicates that anxiety and depressive symptomology are less differentiated among children
compared to adolescents (Jacques & Mash, 2004). We thus examined the relative fit of a six- and a five-factor model (collapsing anxiety and depression) with
younger (ages 7–10) and older (ages 11–18) youth subsamples. The results revealed that the six-factor model fit the best in all samples except among younger
nonclinical children. The results extended the generalizability of the rationally derived six-factor structure of the DSM-oriented scales to clinic-referred youths and
provided further support to the notion that younger children in nonclinical samples exhibit less differentiated symptoms of anxiety and depression.

Although symptoms of anxiety and depression tend to coexist
throughout the life span, empirical evidence indicates that
rates of comorbidity are highest among youths (Rohde, Lewin-
sohn, & Seeley, 1991). High rates of comorbidity have led
some researchers to conclude that anxiety and depression actu-
ally represent a unitary construct in youths (e.g., Achenbach,
Connors, Quay, Verhulst, & Howell, 1989; Brady & Kendall,
1992; Jacques & Mash, 2004). Research also indicates that
anxiety and depression symptom differentiation in youths
may differ as a function of psychopathological disturbance
and/or age (cf. Brady & Kendall, 1992). Such research has
led some to question the validity of the current conceptualiza-
tions of anxiety and depressive disorders in the DSM (Ameri-
can Psychological Association, 2000). The difficulty discrimi-
nating between anxiety and depression coupled with the
high rates of comorbidity in both adult and child populations
suggest that depression and anxiety are strongly related to one
another and therefore may not be best conceived as separate
and discrete disorders (e.g., Lahey et al., 2008; Watson,
2005; Higa-McMillan, Smith, Chorpita, & Hayashi, 2008).
Treatments have also more recently begun to be developed
and tested to treat this broad class of emotional problems

and disturbances related to anxiety and depression, such as
the Unified Protocol for Treatment of Emotional Disorders
in Youth (Ehrenreich, Goldstein, Wright, & Barlow, 2009).
Proposed changes for the upcoming fifth addition of the
DSM reflect this growing concern. For example, although a
mixed anxiety/depression disorder currently exists in the ap-
pendix of the text revision of the fourth edition of the DSM,
the Mood Disorders workgroup has proposed that it be in-
cluded in the fifth edition as a separate diagnostic category
(Fawcett, 2009). Although research in this area is growing
in the adult literature, it is critical that research in develop-
mental psychopathology examine the implications of devel-
opment and severity of symptoms on the structural similari-
ties and differences between anxiety and depression.

Comorbidity and Symptom Severity

The high rate of comorbid anxious and depressive symptom-
ology in youths has been well established in the research lit-
erature (e.g., Kovacs, Gatsonis, Paulauskas, & Richards,
1990; Masi, Mucci, Favilla, Romano, & Poli, 1999; van
Lang, Ferdinand, Ormel, & Verhulst, 2006). In a review of re-
search studies that examined anxiety and depression comor-
bidity in youths, Brady and Kendall (1992) found that comor-
bidity rates of the studies assessed ranged from 15.9% to
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61.9% depending on the sample studied. For example, lower
comorbidity rates were found in nonclinical samples (Ander-
son, Williams, McGee, & Silva, 1987; Costello et al., 1988)
and higher rates were found among youth inpatients (Carey,
Finch, & Imm, 1989) and adolescent outpatients (Kovacs
et al., 1990). In contrast, research that has attempted to ad-
dress the unitary versus two-factor structure of depression
and anxiety in youths has concluded that higher comorbidity
rates are found among less disturbed samples and that symp-
tom differentiation may be a function of psychopathology se-
verity (Gurley, Cohen, Pine, & Brook, 1996). Among a large
community sample of youths (N ¼ 976, ages 9–20) and their
caregivers who completed structured clinical interviews, Gur-
ley et al. (1996) found that anxiety and depression could not
be discriminated among those without a diagnosis but could
be discerned in their diagnosed subsample. Results also indi-
cated that the overlap between anxiety and depressive symp-
toms decreased (i.e., symptoms became more differentiated)
as emotional psychopathology increased. Comorbidity was
slightly more common among younger youths and a unitary
depression/anxiety factor best fit those who were below the
most stringent diagnostic threshold for all disorders, regard-
less of age. The authors concluded that the ability to discrimi-
nate between depression and anxiety increases as the severity
of emotional psychopathology increases. Although studies
using adult participants have replicated these findings (Clark
& Watson, 1991; Hiller, Zaudig, & von Bose, 1989; Katon &
Roy-Byrne, 1991; Zinbarg et al., 1994), few, if any, studies
have done so with youth samples. Thus, the present study
seeks to address this research need.

Tripartite Model and Development

Research on the tripartite model has also shed light on the
overlap and differentiation of anxiety and depression symp-
toms in youths. The tripartite model purports that anxiety
and depression can be understood along three dimensions
(Clark & Watson, 1991). The first dimension, negative affect
(NA), accounts for general emotional distress and includes
states such as fear, anger, guilt, and sadness (Watson & Clark,
1984; Watson & Tellegen, 1985). Individuals with anxiety
and/or depression are hypothesized to have moderate to
high levels of NA. The second dimension, known as physio-
logical hyperarousal (PH), is theorized to be specific to anx-
iety (i.e., high levels of PH should be found among indi-
viduals with anxiety, and PH and depression should have
low or nonsignificant correlations). Finally, positive affect
(PA), characterized by energy, engagement, and high levels
of interest, should be significantly negatively correlated
with depression and relatively unrelated to anxiety symptoms.

Some tripartite model research has found that the tripartite
model is applicable to both younger children and adolescents.
For example, results from Turner and Barrett (2003) indicate
that the tripartite model differentiates between anxiety and de-
pression in nonreferred third-, sixth-, and ninth-grade children.
Results from this study provided little evidence for increasing

differentiation between depression and anxiety. Among a sam-
ple of child and adolescent psychiatric inpatients, Joiner, Cat-
anzaro, and Laurent (1996) found that the tripartite model was
well supported. In addition, Chorpita, Albano, and Barlow
(1998) assessed a clinical sample of children with anxiety dis-
order and/or mood disorder diagnoses and found that a model
in which fear, anxiety, and depression were conceptualized as
distinct but related factors fit the data best. Chorpita, Plummer,
and Moffitt (2000) found that among a child clinical sample,
nearly all aspects of the tripartite model were supported (e.g.,
NA was significantly related to anxiety and PA was signifi-
cantly related to depression), except the PH dimension, which
did not correlate significantly with generalized anxiety disor-
der symptomology. Similarly, in a large school-based sample,
Chorpita (2000) found that PH was only related to panic disor-
der but not to other anxiety disorders. Hence, it appears that the
constructs of NA and PA are well supported in the child psy-
chopathology literature. However, there is evidence that sug-
gests that the PH factor may not be applicable to youths.

Despite the growing empirical support for the applicability
of the tripartite model to younger youth samples, there is
stronger support for its applicability in samples of older chil-
dren and adolescents. For example, Jacques and Mash (2004)
found that among a large community sample of elementary
school children and high school youths (N¼ 472), the tripar-
tite model was better supported in the older sample. Using
confirmatory factor analytic methods to assess items from a
battery of youth anxiety and depression measures, Cole, Tru-
glio, and Peeke (1997) found that a unified construct model
(combining depression and anxiety) fit data from a nonclini-
cal sample of thirds graders (N ¼ 280) better than the tripar-
tite model as well as a dual model of anxiety and depression
(i.e., anxiety and depression specified as separate factors). On
the contrary, these researchers found that the tripartite model
fit the sixth-grade sample (N ¼ 211) data better compared to
the unified one-factor model. Furthermore, anxiety and de-
pression symptoms were less correlated in the older sample
compared to the younger sample. Similarly, Lonigan, Hooe,
David, and Kistner (1999) found that the tripartite model fit
data from older children from a nonclinical sample (N ¼
213, ages 12–17) better than their younger counterparts (N
¼ 152, ages 9–11). Results from these studies provide sup-
port for the notion that there is an increasing differentiation
between anxiety and depression across development (De
Bolle & De Fruyt, 2010).

Alternative theories used to explain the development of
anxiety and depression in youths are also worth noting. Can-
non and Weems (2006) and Weems, Saltzman, Reiss, and
Carrion (2003) have found support for the notion that primary
anxiety symptoms may precede the development of depres-
sion. For instance, in an investigation of the applicability of
the tripartite model in a large community sample of youths,
Cannon and Weems (2006) found that in the younger sub-
sample (ages 6–11) there was a distinct anxiety-only group
but a less distinct depression-only group. In the older subsam-
ple (ages 12–17), there were more instances of depression-
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only and fewer youths who solely had anxiety problems. The
authors suggest that the comorbidity of anxiety and depression
in youths may not be a result of heightened susceptibility to a
common component (such as NA). Rather, comorbidity may
be better explained by the distress and impairment caused by
anxiety, which leads to increased depressive symptomology.
Similarly, results from a study of children with a history of
traumatic experience(s) suggest that the emotional numbing
of depression may develop as a result of the chronic hyper-
arousal associated with anxiety in youths (Weems et al., 2003).

In sum, previous studies indicate that the applicability of
the tripartite model, specifically the differentiation between
depression and anxiety, may differ as a function of age in
both clinical and nonreferred samples. However, other re-
search indicates that the tripartite model is appropriate for
both younger children and adolescents. In addition, some epi-
demiological research suggests that anxiety and depression
symptoms may be less differentiated among nonclinical sam-
ples (Gurley et al., 1996). This phenomenon may be partially
explained by the higher comorbidity rates of anxiety and de-
pression in younger versus older youths. Given the inconsis-
tent research evidence from previous studies, we sought to as-
sess the applicability of three related factor structures in order
to shed light on the two-factor versus unitary conceptualiza-
tions of depression and anxiety symptomology in youths.

Present Study

In order to examine anxiety and depression symptom differen-
tiation in youths, we assessed competing factor structures based
on the items from the DSM-oriented scales of the Child Behav-
ior Checklist (CBCL; Achenbach et al., 2003) in a large sample
of referred and nonreferred youths as well as subsamples of
older (ages 11–18) and younger (ages 7–10) youths. This age
cutoff was chosen because the formal operations stage begins
around age 11 (Piaget, 1983). At this time, youths begin to have
abstract thoughts and are capable of metacognitions and thus
worry and self-consciousness. Moreover, the definition of
“adolescence” has recently been modified so as to include chil-
dren as young as 11 years of age; this is because children at this
age have begun to experience more adolescent-typical prob-
lems (e.g., substance abuse, eating disorders, and depression;
Saluja et al., 2004). Given that past research has assessed the
tripartite model and symptom differentiation of anxiety and de-
pression through child self-report, use of parent report also
represents an important step in understanding these constructs
as reported by parents. The CBCL is one of the most commonly
used parent-report measures of youth behavioral and emotional
problems and competencies. The rationally derived CBCL
DSM-oriented scales were created by a panel of child mental
health professionals with the aim of producing a CBCL model
(and a set of DSM-oriented scales) congruent with DSM no-
sology (Achenbach et al., 2003). Each scale represents one
or more DSM diagnoses. The scales and their associated diag-
noses include affective problems, anxiety problems, attention-
deficit/hyperactive problems, conduct problems, oppositional

defiant problems, and somatic problems. The construction of
the DSM-oriented scales thus provided us a set of items
upon which to examine the differentiation of anxiety and de-
pressive problems across sample types.

Specifically, we examined the six-factor CBCL DSM-
oriented structure as well as the applicability of two compet-
ing, yet related, DSM-oriented models. We tested a five-fac-
tor DSM-oriented model by collapsing the affective problems
and anxiety problems scales into a broader NA factor. We
also tested a two-factor model of the DSM-oriented scales,
which consisted of the internalizing problems and the exter-
nalizing problems scales (Achenbach, 1991). The internaliz-
ing problems scale includes the affective, anxiety, and so-
matic problems scales and the externalizing problems scale
includes the oppositional defiant, conduct, and attention-def-
icit/hyperactive problems scales.

Based on previous psychometric research on the CBCL
DSM-oriented scales, we hypothesized that the six-factor
model would yield good fit for the entire sample (N ¼
1,470) as well as all subsamples (e.g., younger, older, clini-
cal, and nonclinical youths). However, given the inconsistent
results regarding the relationship among age, psychopathol-
ogy severity, and depression and anxiety symptom differen-
tiation in youths, we predicted that the six- and five-factor
structures would provide variable fit for the subsamples. In
other words, we expected that the model encompassing a
one-factor construct combining depression and anxiety (i.e.,
the five-factor structure) to differentially fit younger and older
participants as well as clinic-referred and nonreferred youths,
compared to the six-factor structure. Finally, we were inter-
ested in potential differences in reporting styles and item in-
terpretations of the CBCL items across sex. Thus, we exam-
ined the data for differential item functioning across boys
and girls. We expected that measurement invariance tests
would identify differences (with respect to differential item
functioning) across genders because previous studies have
found that symptom presentation (e.g., anxiety and depres-
sion) often differs between boys and girls (Essau, Conradt,
& Petermann, 2000; Lewinsohn, Rohde, & Seeley, 1998).

Method

Participants

The present sample (N ¼ 1,470) consisted of clinic-referred
(n ¼ 757) and school-based (n ¼ 713) youths whose care-
givers completed the CBCL for Ages 6–18.

Clinic-referred sample. The clinical sample comprised youths
referred to a university clinic located in Honolulu, Hawaii, and
a clinic in a children’s hospital in Boston, Massachusetts, for
mental health evaluations. The mean age of the clinic-referred
sample was 13.07 years (SD¼ 3.04, range¼ 7–18). This sam-
ple consisted of 528 males (69.7%) and 224 females (29.6%);
youth gender data were missing for 5 (0.7%) participants. Ma-
jor ethnic groups of the youths included multiethnic (n¼ 397;
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52.4%), Asian American (n ¼ 85; 11.2%), White (n ¼ 84;
11.1%), Hawaiian/Pacific Islander (n ¼ 42; 5.5%), other (n
¼ 18; 2.4%), African American (n ¼ 12; 1.6%), and Latino/
Hispanic (n ¼ 9; 1.2%). Ethnicity data for this sample were
missing for 110 (14.5%) participants. Of the 757 youths in
the clinical sample, 372 had at least one diagnosis (58.2%
had one diagnosis and 18.1% had two or more diagnoses).
Of youths with a diagnosis, 168 had an anxiety disorder (sep-
aration anxiety disorder n ¼ 24, 3.1%; obsessive compulsive
disorder n ¼ 20, 2.5%; social anxiety disorder n ¼ 52,
6.9%; specific phobia n ¼ 41, 5.4%; generalized anxiety dis-
order n¼ 31, 4.1%), 42 (5.5%) were diagnosed with major de-
pressive disorder, 119 (15.7%) were diagnosed with opposi-
tional defiant disorder, and 130 (17.2%) youths received a
conduct disorder diagnosis. Eighteen (2.4%) participants
were diagnosed with pervasive developmental disorder, and
28 (3.7%) received an “other” diagnosis.

School-based sample. The nonclinical (school-based) sample
comprised children and adolescents recruited from private
and public schools in Grades 3–12 on Oahu, Hawaii. The
mean age of this sample was 12.86 years (SD ¼ 2.8, range
¼ 7–18) and consisted of 295 males (41.4%) and 416 females
(58.3%); youth gender data were missing for 2 (0.3%) partic-
ipants. Major ethnic groups of the youths included Asian
American (n ¼ 380; 53.3%), multiethnic (n ¼ 288; 40.4%),
Hawaiian/Pacific Islander (n ¼ 20; 2.8%), White (n ¼ 19;
2.7%), and Latino/Hispanic (n ¼ 2; 0.3%). Ethnicity data
for this sample was missing for 24 (3.4%) participants.

Six separate t tests were conducted in order to investigate
CBCL DSM-oriented scale score differences between the
clinic-referred and the school-based samples. All analyses
were performed using a 99.7% confidence interval (a ¼
0.003). Results indicated that the clinic-referred group had
significantly higher total scores on all DSM-oriented scales
compared to the school-based, nonreferred group ( p , .003).

Procedure

For both samples, participants and their caregivers underwent
standardized institutional review board-approved notice of
privacy and consent procedures. Upon receiving signed con-
sent, the primary caregivers of the school-based youths were
mailed a blank CBCL (with a university-addressed, stamped
envelope) to fill out and mail back to the university. For the
clinic-referred sample, the caregivers were asked to fill out
a CBCL regarding their children (following consent provided
at the initial meeting with the youths and their primary care-
takers). Clinic-referred youths underwent diagnostic intake
evaluations (including completing questionnaires and struc-
tured diagnostic interviews), and their caregivers also com-
pleted a packet of intake questionnaires and participated in
structured diagnostic interviews. Diagnostic determinations
were made by PhD level clinical child psychologists and doc-
toral students in clinical psychology.

Measures

The CBCL for Ages 6–18 (Achenbach & Rescorla, 2001) is a
parent-report instrument that includes 113 items measured on a
3-point Likert scale (0¼ not true, 1¼ somewhat or sometimes
true, and 2¼ very true or often true). The DSM-oriented scales
comprise 55 of the 113 items. The six DSM-oriented scales in-
clude affective problems, anxiety problems, attention-deficit/
hyperactive problems, conduct problems, oppositional defiant
problems, and somatic problems. We transformed the nar-
row-band six-factor structure into a more broadband five-factor
structure by collapsing the affective problems and anxiety prob-
lems into a single NA factor. A third broadband factor structure,
consisting of two factors, was also tested. The two-factor struc-
ture is composed of an internalizing problems scale (affective
problems, anxiety problems, and somatic problems scales are
collapsed) and an externalizing problems scale (attention-
deficit/hyperactive problems, conduct problems, and opposi-
tional defiant problems scales are collapsed; see Figure 1).

The DSM-oriented scales have evidenced strong test–retest
reliability, cross-informant agreement, and internal consistency
(Achenbach et al., 2003). Supportive scale reliability and con-
vergent and discriminative validity have been demonstrated in
a large sample of clinic-referred children (Nakamura, Ebesu-
tani, Bernstein, & Chorpita, 2009), and support for the factor
structure has been found in a community sample of youths
(Achenbach et al., 2003). The clinical utility of the CBCL
DSM-oriented scales has also been explored by Ferdinand
(2008) and Ebesutani et al. (2010). Ferdinand (2008) found
that when using parent/child impairment ratings, the anxiety
problems and affective problems scales could predict relevant
diagnoses (e.g., scores on the anxiety problems scale could
predict separation anxiety disorder, generalized anxiety disor-
der, and specific phobia). Among a large sample of clinic-re-
ferred children, five of the six CBCL DSM-oriented scales (ex-
cluding the somatization problems scale, which was not tested
owing to absence of somatization disorder diagnoses in the sam-
ple) correspondedsignificantlywith the individualdiagnoses tar-
geted by the scale (Ebesutani et al., 2010). Furthermore, each of
these scales was able to discriminateyouths within the diagnostic
group targeted by the scale from youths without such diagnoses.

Data analytic strategy

Confirmatory factor analysis (CFA). To examine competing
factor structures of the CBCL DSM-oriented scales, we con-
ducted CFA using Mplus version 4.21 (Muthén & Muthén,
2006). Due to the categorical (i.e., ordinal) nature of our
data, we employed the robust weighted least squares with
mean and variance adjustment (WLSMV) estimator because
it has been found to handle ordinal data well (Brown, 2006;
Flora & Curran, 2004; Muthén, du Toit, & Spisic, 1997).
The fit of the six-, five-, and two-factor DSM-oriented struc-
tures were examined for the entire sample (clinical and non-
clinical samples combined) and the clinical and nonclinical
samples separately. We also examined the fit of these factor
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structures among different subsamples, including (a) younger
(ages 7–10) and (b) older (ages 11–18) youth subsamples
(both clinical and nonclinical participants combined in each
subgroup) as well as more specific subgroups crossing age
by sample type: (c) younger clinical, (d) older clinical, (e)
younger nonclinical, and (f) older nonclinical. The fit of
the DSM-oriented scale structures were evaluated via various
fit indices including the root mean square error of approxima-
tion (RMSEA; Steiger, 1990), the comparative fit index (CFI;
Bentler, 1990), and the Tucker–Lewis index (TLI; Tucker &
Lewis, 1973). Values of 0.90 and 0.95 and above represent
good and excellent model fit, respectively, for the CFI and
the TLI indices (Bentler, 1990; Hu & Bentler, 1999). For
the RMSEA index, values of 0.08 or lower indicate good
fit, and RMSEA values of 0.05 or lower indicate excellent
fit (Browne & Cudeck, 1993). To examine the relative fit of

the two-, five-, and six-factor structures, we conducted chi-
square (x2) difference tests for each subsample.1

Figure 1. The Child Behavior Checklist DSM-oriented six-factor model and competing five- and two-factor models.

1. Chi-square difference tests were calculated using the DIFFTESTcommand in
Mplus. Rather than calculating the x2 difference tests by hand, the DIFFT-
EST command had to be used due to the use of a limited information estima-
tor (i.e., WLSMV). When using the WLSMV estimator, the degrees of free-
dom are estimated and the x2 values are not distributed as standard x2s.
Therefore, degrees of freedom are estimated and differences in degrees of
freedom are not the same as those produced by estimators such as the ML es-
timator. When using the DIFFTEST command, the p value is the only pa-
rameter that should be interpreted. This is because, in the process of Mplus
executing the DIFFTEST procedures, “chi-square and degrees of freedom
are adjusted to obtain a correct p-value” (Muthén, 2007). Details about the
DIFFTEST command and the procedure used to estimate degrees of freedom
can be found in the Mplus’ Technical Appendices (http://www.statmodel.
com/download/webnotes/webnote10.pdf; Asparouhov & Muthén, 2006)
and in the Mplus User’s Guide (Muthén & Muthén, 2004).
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Multigroup CFA (MG-CFA). We then conducted MG-CFA
using Mplus version 4.21 to determine whether the best fitting
CBCL DSM-oriented structure was associated with measure-
ment invariance across sex (i.e., male and female youths)
and sample type (i.e., clinical and nonclinical participants).
MG-CFA is commonly considered to be the most robust tech-
nique for the examination of measurement invariance and of-
fers researchers the ability to examine all aspects of population
heterogeneity and measurement invariance (Brown, 2006). As
recommended by Brown (2006), we employed a “step-up” ap-
proach for evaluating model restrictions within MG-CFA. The
model-building approach allowed us to identify and examine
any aspects of poor fit associated with each additional model
restriction (Brown, 2006). Hence, after testing the CFA model
in each group separately (i.e., single-sample CFA tests), we
conducted simultaneous tests (for all samples of interest) of
equal form (i.e., equal factor structure, also referred to as con-
figural invariance). Due to the categorical nature of our data,
we did not model item intercepts (as would be done with con-
tinuous data), but rather, we modeled item thresholds (Lubke &
Muthén, 2004). The number of thresholds is equal to the num-
ber of categories for each item minus one (Brown, 2006). Thus,
we modeled two thresholds for each item owing to the 3-point
Likert scale underlying the CBCL. We also set all scaling fac-
tors to 1.0, as is required when conducting MG-CFA with cat-
egorical data (cf. Mplus FAQ; UCLA, Academic Technology
Services, Statistical Consulting Group, 2011).

We tested the various forms of measurement invariance in
the following ways. We assessed the fit of equal form across
groups using the same fit index cutoffs mentioned above.
Support for equal form across groups indicates configural in-
variance and justifies proceeding to the test of equal factor
loadings (i.e., metric invariance, also referred to as weak fac-
torial invariance) and then to the test of equal item thresholds.
We freed and constrained both factor loadings and item
thresholds in tandem so that meaningful comparisons of fac-
tor distributions across groups could be made owing to the
categorical nature of our data (Muthén & Asparouhov,
2002). We determined whether these constraints significantly
degraded fit using the x2 difference test as well as by examin-
ing the change in CFI values between the “equal form and
equal thresholds” test and the nested “equal factor loading”
test. If the DCFI is greater than 0.01 or the x2 difference
test results are significant, the model fit of the equal thresh-
olds and equal factor loading model is considered signifi-
cantly degraded compared to the equal form model (Cheung
& Rensvold, 1998), suggesting a lack of full invariance of the
tested parameters (i.e., that the parameters generally vary)
across groups. Multiple tests (i.e., DCFI and x2 difference
testing) were used to provide a more conservative and robust
evaluation of measurement invariance. Partial measurement
invariance was examined if these results indicated that full
measurement invariance was not supported. Partial measure-
ment invariance may be present and supported when the lack
of overall measurement invariance is due to only some of the
indicators being noninvariant across groups (Byrne, Shavel-

son, & Muthén, 1989). To test for partial measurement invar-
iance, the most noninvariant parameters are freed one at a
time and tests are performed to examine for invariance under
such conditions.

Results

CFA

The 55 items comprising the six-, five-, and two-factor CBCL
DSM-oriented scales were subject to CFA for the full sample
(nonclinical and clinical samples; N ¼ 1,470). The resulting
fit statistics and chi-square difference test results appear in
Table 1. The two-factor model (composed of the externaliz-
ing problems factor and the internalizing problems factor)
demonstrated poor to moderate fit in nearly all subsamples,
except for the nonclinical (all ages) sample and the nonclini-
cal older youth sample, which evidenced good fit (i.e.,
RMSEA , 0.08, CFI . 0.90, and TLI . 0.95).

The five-factor model, which is composed of the NA
(combined affective problems and anxiety problems), atten-
tion-deficit problems, somatic problems, conduct problems,
and oppositional defiant problems scales, provided good fit
for five of the nine samples examined, including all nonclini-
cal samples (all ages nonclinical, young nonclinical, and old
nonclinical) as well as the younger and older subsamples
(both clinical and nonclinical participants). The five-fac-
tor model provided moderate fit for the entire sample and all
clinical samples (all ages clinical, young clinical, and old
clinical). Results from the chi-square difference tests also
indicated that the six- and five-factor models provided signifi-
cantly better fit in all samples compared to the two-factor
model as evidenced by p values of less than .0001 for each
test. These results suggest that the five-factor represents the
structure of the data better than the two-factor model.

The original DSM-oriented scales are composed of six fac-
tors (similar to the five-factor model tested in the present paper
but splitting NA into affective problems and anxiety prob-
lems). The resulting fit statistics represent good fit for this
six-factor model in the entire sample as well as adequate to
good fit for all subsamples. Although the CFI values for
both the clinical and the older clinical youth samples do not
represent good fit by conventional standards (i.e., CFI ,

0.90), both TLI and RMSEA values indicate good fit for the
six-factor structure of the DSM-oriented scales in these two
samples. Chi-square difference tests were also conducted to
compare the fit of the six- and five-factor models for each sub-
sample. Results from these tests indicate that the six-factor
model provides significantly better fit for all samples ( ps ,

.01) except for the nonclinical young subsample, x2
diff (4) ¼

9.377, p ¼ .052. The nonsignificant results indicate that the
six-factor model does not provide a significantly better fit rel-
ative to the five-factor model for the nonclinical young sample,
thereby supporting the more parsimonious, good-fitting five-
factor model among the nonclinical young subsample. In other
words, results suggest that the five-factor structure, which rep-
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resents a unitary NA factor (i.e., depression and anxiety are
undifferentiated), provides better fit for the younger youth sam-
ple characterized by less severe psychopathology (i.e., nonre-
ferred). Conversely, the six-factor structure, which includes
separate factors for affective and anxiety problems, provides
optimal fit for the younger clinic-referred sample (i.e., the
younger subsample with more severe psychopathology).

MG-CFA

Measurement invariance across gender. As tested and re-
ported above, single-sample solutions indicated that the six-
factor DSM-oriented model provided good fit for all subsam-
ples assessed and also provided significantly better fit relative
to the five-factor model for all subsamples, except the nonclin-
ical young sample (whose data are best represented by a five-
factor structure). Therefore, we proceeded to test measure-
ment invariance of the six-factor structure across gender for
the entire sample excluding the nonclinical young partici-
pants (n ¼ 1,238). To determine whether model fit (of the

six-factor model) differed across gender, we first conducted
a test of equal form by placing equality constraints on the gen-
eral factorial structure across boys and girls. Strong model fit
indices (i.e., CFI ¼ 0.960, TLI ¼ 0.968, RMSEA ¼ 0.064)
resulting from the test of equal form indicated that configural
invariance of the six-factor model was supported across gen-
der among this subsample. We then assessed the next level of
measurement invariance by simultaneously constraining fac-
tor loadings and item thresholds to be equal across groups.
Results from this test indicated that these constraints signifi-
cantly degraded model fit, as evidenced by significant chi-
square difference test results, x2

diff (45) ¼ 265.289 p ,

.0001, and aDCFI value greater than 0.01 (DCFI¼ 0.039) be-
tween the restricted and the unrestricted solutions. In other
words, results indicated that the CBCL items had different re-
lationships to their respective DSM-oriented factor across
males and females.

We then proceeded to test partial metric invariance by free-
ing constraints on noninvariant items. We determined which
items to free by calculating the difference in factor loadings

Table 1. Fit indices of the CBCL DSM-oriented scales

Two-Factor Model CFI TLI RMSEA x2 df x2
diff Ddf p

All (N ¼ 1470) 0.846 0.950 0.079 2580.33 251
Clinical (n ¼ 757) 0.771 0.897 0.098 1650.59 200
Clinical old (n ¼ 538) 0.807 0.907 0.098 1016.42 166
Clinical young (n ¼ 219) 0.832 0.884 0.095 287.23 97
Nonclinical (n ¼ 713) 0.923 0.950 0.055 425.56 135
Nonclinical old (n ¼ 488) 0.935 0.957 0.055 277.31 112
Nonclinical young (n ¼ 225) 0.892 0.922 0.076 130.85 57
Young (n ¼ 444) 0.897 0.940 0.077 438.13 120
Old (n ¼ 1026) 0.871 0.955 0.080 1615.35 212

Five-Factor Model Five- Vs. Two-Factor Models

All (N ¼ 1470) 0.895 0.968 0.064 1895.04 270 482.23 6 .000
Clinical (n ¼ 757) 0.816 0.923 0.085 1374.72 214 220.10 5 .000
Clinical old (n ¼ 538) 0.840 0.927 0.086 881.23 176 142.09 5 .000
Clinical young (n ¼ 219) 0.890 0.925 0.085 222.66 98 102.71 6 .000
Nonclinical (n ¼ 713) 0.948 0.967 0.045 331.17 137 165.28 6 .000
Nonclinical old (n ¼ 488) 0.956 0.970 0.046 224.58 111 115.48 6 .000
Nonclinical young (n ¼ 225) 0.934 0.953 0.059 103.34 58 75.57 5 .000
Young (n ¼ 444) 0.944 0.968 0.056 297.25 123 148.24 5 .000
Old (n ¼ 1026) 0.905 0.969 0.067 1257.32 226 319.41 6 .000

Six-Factor Model Six- Vs. Five-Factor Models

All (N ¼ 1470) 0.906 0.972 0.059 1688.51 273 170.23 3 .000
Clinical (n ¼ 757) 0.850 0.938 0.076 1163.40 217 177.60 3 .000
Clinical old (n ¼ 538) 0.864 0.939 0.079 777.90 178 881.23 3 .000
Clinical young (n ¼ 219) 0.914 0.941 0.067 195.40 98 302.47 3 .000
Nonclinical (n ¼ 713) 0.949 0.968 0.044 326.98 137 20.80 4 .000
Nonclinical old (n ¼ 488) 0.957 0.971 0.045 221.47 111 17.37 4 .002
Nonclinical young (n ¼ 225) 0.934 0.954 0.059 102.90 58 9.38 4 .052
Young (n ¼ 444) 0.951 0.972 0.053 274.63 123 50.86 3 .000
Old (n ¼ 1026) 0.915 0.973 0.063 1145.34 228 110.33 3 .000

Note: CBCL, Child Behavior Checklist; CFI, comparative fit index; TLI, Tucker–Lewis Index; RMSEA, root mean square error of approximation.
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for each item across groups. For example, the somatic prob-
lems scale item 56G, “vomiting, throwing up” was associated
with the largest difference between boys and girls in factor
loadings. For the boys-only group, the item factor loading
was 0.70 and for girls it was 0.95; thus, we eliminated the con-
straints previously imposed on this item’s factor loading and
item threshold to allow this item to freely load on the somatic
problems factor across group. We then tested for partial invar-
iance by constraining all other factor loading and threshold pa-
rameters to be equivalent across samples. Results indicated
that partial metric invariance was not supported, as evidenced
by a significant x2

diff test result and a change in DCFI greater
than 0.01, x2

diff (44) ¼ 257.558 p , .0001, DCFI¼ 0.039).
This procedure was repeated four more times (i.e., four items
associated with large factor loading differences were added to
the model, one at a time). Chi-square difference test results and
DCFI values indicated that the model continued to be signifi-
cantly degraded compared to the less constrained model, with
each new addition. After freeing the five items associated with
the largest factor loading differences between groups, we con-
cluded that partial invariance was not supported; that is, after
five parameters were freed, x2

diff (43) ¼ 222.360 p , .0001,
DCFI ¼ 0.036. We decided to discontinue partial invariance
testing at this juncture because Vandenberg and Lance
(2000) suggest that if a large number of indicators are found
to be noninvariant, partial invariance tests should not be con-
tinued and full invariance should be assumed. These results
thus suggest that the item–factor relationships are not the
same across boys and girls, and that the DSM-oriented scales
are associated with differential item functioning with respect
to gender among this subsample.

Measurement invariance across sample type. The single-
sample CFA results indicate that the five-factor model fit
the young nonclinical data best and the six-factor model fit
the young clinical sample data best. Therefore, we did not as-
sess measurement invariance of any given factor structure
across sample type in the young subsample but did so for
the older subsample (because the six-factor structure fit the
best among the older clinical and older nonclinical youths).
Results from the test of equal form across these groups indi-
cate that configural invariance was present across clinical and
nonclinical older youths (CFI¼ 0.916, TLI¼ 0.954, RMSEA
¼ 0.065). We then tested the next level of measurement invar-
iance by constraining factor loadings and item thresholds to
be equal across groups. Results from this analysis revealed
that measurement invariance was not supported at this level;
that is, x2

diff (47)¼ 917.011 p , .0001 and DCFI¼ 0.095. In
other words, results indicated that the CBCL items had differ-
ent relationships to their respective DSM-oriented factor
across older clinical and older nonclinical samples. We tested
partial invariance by following the steps outlined above and
concluded that partial invariance was not supported for the
six-factor model across clinical and nonclinical participants
in the older youth sample; that is, after freeing the five most
noninvariant parameters, x2

diff (44) ¼ 834.298 p , .0001

and DCFI ¼ 0.083. These results suggest that older youth
participants answered many CBCL items associated with
the DSM-oriented scales in systematically different ways
based on sample type (i.e., clinic referred or school based).

Discussion

This study examined symptom differentiation of anxiety and
depression across development and sample types by examin-
ing various competing factor structures using the DSM-ori-
ented scales of the CBCL. All three models tested provided
at least adequate fit, suggesting that the CBCL DSM-oriented
scales (and hierarchical combinations of these scales) are
structurally consistent with DSM nosology. Given that past
research of these scales has been limited to samples of youths
who had moderate to high CBCL total problems scale scores
(Achenbach et al., 2003) and given the mixed results regard-
ing the factorial validity of the scales (Hartman et al., 2001),
this study provides more conclusive supportive evidence for
the structural validity of the CBCL DSM-oriented scales.

As hypothesized, we found that the six-factor model (i.e.,
affective problems, anxiety problems, somatic problems, at-
tentional problems, conduct problems, and oppositional defi-
ant problems) provided good fit for all subsamples. The five-
factor model (with anxiety problems and affective problems
collapsed into a single NA factor) was supported above the
six-factor model among the young, nonclinical sample. These
findings are consistent with previous research on symptom
differentiation in clinical versus nonclinical samples (Gurley
et al., 1996) and younger versus older youths (Cole et al.,
1997; Jacques & Mash, 2004; Lonigan et al., 1999), suggest-
ing that anxiety and depression are less differentiated in non-
clinical youths and younger children. In addition to providing
further support for the unique lack of differentiation of anxi-
ety and depression among nonreferred children, the present
study also extended these findings to parent reports of youth
emotional and behavioral problems.

Regarding this lack of differentiation among younger
youths, it is possible that depression is a result of the distress
and impairment caused by anxiety as Weems and colleagues
suggest (Cannon & Weems, 2006; Weems et al., 2003); thus,
the difference between anxiety and depression is less distinct
in younger children. However, given that anxiety and depres-
sion were differentiated from each other in the younger clin-
ical sample, an alternative explanation is that, at a subclinical
level, anxiety and depression are more alike than different in
younger children. This conclusion appears to support the no-
tion that there is an underlying trait of NA that accounts for
this class of symptoms. Developmental theories and research
have also shed light on possible mechanisms by which anxi-
ety and depression differentiate in youths. For example, some
research suggests that advances in cognitive development
(i.e., self-concept development and self-esteem; Burnett,
1995; Ohannessian, Lerner, Lerner, & von Eye, 1999) and/
or contextual factors in adolescence (e.g., peer relationships;
Boivin, Hymel, & Bukowski, 1995; Boivin, Poulin, & Vitaro,
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1994; Kupersmidt & Patterson, 1991) may play a role in the
onset of depressive symptoms in older youths. In addition,
some research indicates that as emotions become more spe-
cific and outcome dependent with development, children’s
increasingly sophisticated attributions result in previously un-
differentiated feelings states (e.g., anxiety or depression; Wei-
ner & Graham, 1988). Based on this theory, De Bolle, Decuy-
per, De Clercq, and De Fruyt (2010) suggest that younger
children who experience problems of depression or anxiety
are likely to report a general malaise. Later in development,
specific symptoms may be attributed to specific environ-
mental entities or may be interpreted as signs of imminent
danger, which may result in specific fears or phobias and gen-
eralized anxiety, respectively. In contrast, these signals may
be interpreted as a failure to effectively cope with the situa-
tion, which will eventually affect one’s self-esteem and
thus increase the risk for depression. In sum, these theories
and supporting research suggest that cognitive development
plays a primary role in NA symptom differentiation.

Beyond symptom differentiation among clinical and non-
clinical samples and younger versus older youths, the partial
invariance test results indicate that the parents of boys answered
many CBCL items in systematically different ways than did
the parents of girls. These findings are not surprising, given
that research on gender differences across developmental psy-
chopathology consistently find that the nature of symptom
expression differs between girls and boys (Essau et al., 2000;
Lewinsohn et al., 1998). Specifically, past research has often
failed to find gender differences in depressive and anxiety
symptomology among prepubescent male and female youths
(e.g., Cohen et al., 1993; Nolen-Hoeksema, Girgus, & Selig-
man, 1991). However, compared to male adolescents, higher
rates of anxiety and depressive disorders are consistently found
among female adolescents (Brooks-Gunn & Petersen, 1991;
Essau et al., 2000). Similar results were found for older clinical
and older nonclinical youths (i.e., responses differed based on
sample type). Although these samples may be responding dif-
ferently, Brown (2006) notes that some parameters may differ
by chance, especially if the sample size is large. Therefore, fu-
ture research in this area should explore this matter more
closely because it is of relevance to the generalizabilityand inter-
pretation of the DSM-oriented scales.

Limitations to this study should be noted. First, this study
only included parent report of child symptoms. Although

more research is needed on the parent version of the Achen-
bach System of Empirically Based Assessment scales (i.e.,
the CBCL), the literature on cross-informant agreement sug-
gests that, on average, parents and children agree on symptom
presence to a moderate degree (Achenbach, McConaughy, &
Howell, 1987; De Los Reyes & Kazdin, 2005). Nevertheless,
understanding parents’ perspectives on the nature of their
child’s symptoms and the resulting structure of psychopathol-
ogy because necessary as multiple-informant assessment is
routinely recommended (Barbosa, Tannock, & Manassis,
2002; Jensen et al., 1999). Furthermore, the possibility that
parents are unable to detect slight differences in anxiety and
affect among younger children with less severe psychopathol-
ogy cannot be ruled out. Thus, longitudinal studies are needed
to fully understand the complex interactions between the se-
verity of symptoms, sequence of symptoms, developmental
stage, and contextual factors in symptom differentiation be-
tween anxiety and depression across development. Second,
whereas the clinical sample in this study was composed of
clinic-referred youths from two different cities, the nonreferred
sample was only composed of youths from Hawaii. It is possi-
ble that youths in Hawaii differ in meaningful ways from youths
from Massachusetts. Thus, assumptions regarding the differ-
ences between the clinical and the nonclinical samples should
be made with caution. Third, the present sample size was not
large enough to conduct analyses that would elucidate the de-
velopmental trajectory of NA differentiation. It is recommended
that a larger sample size be utilized in future studies in order to
identify the particular age at which the differentiation between
depression and anxiety begins to emerge.

Nonetheless, the present study provided additional needed
empirical support for the relatively recently constructed
CBCL DSM-oriented scales. Despite being rationally derived
based on the consensus of raters, the present confirmatory
factor analytic findings empirically supported the six-factor
structure among younger and older clinic-referred samples.
As noted above, the present study also further supports the
lack of symptom differentiation of anxiety and depression
among younger youths with less severe psychopathology,
aiding to resolve the discrepant findings in the literature and
also highlighting the need for further research to better under-
stand why this particular subsample of young children tend to
be associated with their own unique (unitary) representation
of anxiety and depression.
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