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Abstract

This study used the correlated trait-correlatechmgiminus one model to examine
the convergent and discriminant validity of thel@iBehavior Checklist (CBCL), Teacher’'s
Report Form (TRF) and Youth Self-Report (YSR), labase ratings of clinic-referred
adolescents. A total of 294 adolescents, comprigth§% males, provided self-ratings on the
YSR. The adolescents were also rated by their mo#ed teachers on the CBCL and TRF
respectively. The findings indicated some suppartbnvergent validity for the CBCL and
TRF for Anxious/Depressed, Withdrawn/DepressedRnieé Breaking Behavior, and for the
convergent validity for the CBCL and YSR for RuleeBking Behavior. There was support
for the discriminant validity between virtually dfie traits. The findings are discussed in
relation to the construct validity, cross-informagreement, and clinical use of the CBCL,

TRF and YSR.
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The Achenbach System of Empirically Based Assess(ASEBA; Achenbach &
Rescorla, 2001) includes the Child Behavior ChaetKICBCL, completed by parents), the
Teacher Report Form (TRF, completed by teacheid)@ Youth Self-Report (YSR,
completed by adolescents). Worldwide, these seateprobably the most widely used cross-
informant measures of child and adolescent prolidehaviors. The present study used a
multi-trait multi-method (MTMM) approach, calledettorrelated trait-correlated method
minus one ([CT-C(M-1)]; Eid, Lischetzke, Nussbe&KTrierweile, 2003) model, to examine
the convergent (the extent to which the sameigaiteasured by different methods) and
discriminant (the extent to which different traitsa measure are distinct) validity of these
scales, based on self-ratings of clinic-referrealegtents on the YSR, and the ratings by
their mothers on the CBCL and teachers on the TRF.

The CBCL, TRF, and YSR have comparable items, subs@nd factor structure.
Based on first-order exploratory factor analysésAJEand confirmatory factor analyses
(CFA) of ratings from community and clinic samplés factor structure for all three
ASEBA measures is an oblique 8-factor model, watttdrs for Anxious/Depressed,
Withdrawn/Depressed, Somatic Complaints, Sociableras, Thought Problems, Attention
Problems, Rule-Breaking Behavior, and AggressiveaB®r (Achenbach & Rescorla,
2001). Second order factor analyses of these faatdhe CBCL, TRF and YSR have
produced two correlated higher order factors, ddiidernalizing and Externalizing. The
Anxious/Depressed, Withdrawn/Depressed, and SorGatmgplaints factors loaded together
on the higher order factor Internalizing, wherdwesfactors for Rule-Breaking Behavior and
Aggressive Behavior loaded together on the highgerdfactor called Externalizing. The
remaining factors, Attention Problems, Thought R¥ots and Social Problems, cross-loaded
on both of these higher order factors. In termsewbd-order correlations, there is support for

the discriminant validity of the eight factors falf three ASEBA measures (e.g., Achenbach



& Rescorla, 2001, Grigorenko, Geiser, Slobodsk&yBrancis, 2010). The construct validity
for the CBCL, TRF and YSR model has generally bmgyported in subsequent studies CFA
studies of these measures separately (for a regmevAchenbach et al., 2008).

The CBCL, TRF and YSR have been offered as panmakeglsures capable of
providing similar cross-informant scores from paseteachers and adolescents, respectively.
This could imply that there will be at least adgguaonvergence of the scores of like factors
across these three measures. Although studiesshaven significant correlations between
the equivalent factors of these measures, a censihding is that these correlations are
usually low indicating only low levels of cross-imant agreement. Generally, there has
been relatively more parent-teacher agreementpgheant-child/adolescent or teacher-
child/adolescent agreement (Achenbach, Dumencie&cBrla, 2002; Achenbach &

Rescorla, 2001; Grigorenko et al., 2010). For exXanfprigorenko et al. reported mean factor
correlations of .26 for CBCL-TRF, .15 for CBCL-YS&1)d .05 for the TRF-YSR, which
constitute low to medium effect sizes basedjomlelines proposed by Hemphill (2003) for
correlation effect sizes: <.2 =small, .2 to .Biedium or moderate, and >.30 = lar§ech
findings have also been reported for other childl atlolescent measures (e.g., De Los Reyes
& Kazdin, 2005; for a meta-analysis, see Achenb&tdConaughy, & Howell, 1987).

While correlations and factor analysis are oftesdu® evaluate construct, convergent
and discriminant validity, there are problems withse approaches. These problems are best
understood within the context of Classical TestorildCTT; Lord & Novick, 1968). CTT
suggests that a raw score comprises variancer@e tomponents: trait, method, and random
measurement error. Trait variance is the variaocée construct being measured while
method variance is the systematic variance spdoifibe method used to collect the
information on the construct. Random measuremeat gariance includes all other variance

and is unrelated to method or trait variance. Bodthod and random measurement effects



are considered problematic because these effesttgtdieither increase or decrease) the
relations among the trait constructs (Campbell 8kEj 1959). This means that the existing
cross-informant findings across the CBCL, TRF ai8RYbased on correlation analyses
could be confounded with both method and erroravene, and the CFA findings could be
confounded with method variance.

Relative to simple correlations and factor analytsie convergent and discriminant
validity of a measure can be more robustly evatlatetng MTMM Campbell & Fiske,

1959) when applied within a CFA framework (Lancepié, & Scullen, 2002). This
procedure can account for both method, and randeasuarement error variance. In general,
this approach involves data for two or more traitsasured by two or more methods (or
informants). The original Campbell and Fiske MTMipaoach (1959) evaluates convergent
and discriminant validity using observed scores MW analysis can also be conducted with
latent scores using CFA models (Lance et al., 2082¢h models allow evaluation of the
convergence of a measure (trait variance), aftengainto account the method variance
(systematic variance that is specific to the methsetl to collect informatiorgnd error
variance within it.

Several MTMM models have been proposed. Two comynesgéd models are the
correlated trait—correlated method (CT-CM) anddbeelated trait—correlated uniqgueness
(CT-CU) models. Eid and his associates have sugdélsat a key issue that has to be
considered when selecting a CFA model for MTMM gs@l is the type of methods in the
model (Eid et al., 2003). Methods can be eitharatiangeable (all respondents have the
same access to the target, and therefore ratartpet from the same perspective) or
structurally different (all raters have differercass to the target, and as such respond from
different perspectives). As the CBCL, TRF and Y3®&arallel measures, completed by

mothers, teachers and adolescents, respectivelyatings on these measures for the same



individual constitute structurally different mettsdEid and his associates have recently
developed a model called the correlated trait-¢ated method minus one, CT-C(M-1), that
is claimed to be able to provide a highly rigorevaluation of the convergent and
discriminant validity of measures that models streadly different methods (Eid et al.,
2003).

A CT-C(M-1) model is a confirmatory factor analy$d=A) model that involves two
or more traits measured by two or more methodghignmodel one of the methods is selected
as the reference method (Eid, 2000; Eid et al.320lhe reference method is modeled
without a latent method factor. For each trait,tthe score (which is its trait score) of its
indicator in the reference method is used to ptetietrue scores of the same indicators in of
the other methods or non-reference methods. Theprons of the true scores in the
indicators in non-reference methods that are sdigied are interpreted as their trait scores.
A method factor is defined as a residual factot ih@ommon to all variables measured by
the same method. Hence, a method factor repretsettpart of a trait measured by a non-
reference method that is not predicted by the segre of the indicator in the reference
method. The trait variances in the reference amdraterence methods are referred to as
consistency coefficients. Since the consistencyficent of an indicator in a non-reference
method indicates it convergence with the same @tdidn the reference method, it provides
a measure of convergent validity. As higher coesisy coefficients indicate more
convergence for the non-reference method witheéference method, more support for
convergent validity can be interpreted with highaiues of the consistency coefficients. The
method variances in the non-references are refésrad method-specific coefficients, with
higher values indicating higher method variancé® feliability of an indicator is the sum of
its consistency coefficient and method-specificfitcient. The discriminant validity of the

different traits (as measured by the reference aagtland the discriminant validity of the



different non-reference method factors are dematedrif there are low correlations between
the different trait factors, and between the metiaotbrs.

To date, as far as it can be ascertained, onlystuay, by Grigorenko et al. (2010),
has used MTMM to examine the convergent and disoant validity of the CBCL, TRF,
and YSR. It used the CT-C(M-1) model. The studylwed ratings of a community sample
of children and adolescents. Mother ratings onradBEL were used as the reference method.
This means that that the true scores for the CBiClofs (the reference method) were used to
predict the variance in the corresponding TRF aB® Yactors. In general, the results
indicated low convergence for CBCL and TRF ratiragg]j even lower convergence for
CBCL and YSR ratings. The amount of shared varigooasistency coefficients) for the
CBCL and TRF for the different factors ranged frd@¥s to .11, and the amount of shared
variance for CBCL and YSR factors ranged from wédeto .07. In addition, the study found
that agreement between CBCL and TRF, and CBCL &M/ Were comparable across all
subscales. It also found support for the discriminalidity of all eight factors (as reflected
in the reference method or CBCL ratings), and #isomethod factors for the non-reference
methods (TRF and YSR)

Although Grigorenko et al. (2010) have providedikde CT-C(M-1) based
convergent and discriminant validity estimatestfer CBCL, TRF and YSR, limitations of
the study, indicate more studies are needed. ¥iGtigorenko et al. (2010) examined a
community sample, and given the clinical nature atilization of the CBCL, TRF and YSR
CT-C(M-1) studies for clinic-referred children/adstents are warranted. Existing data
suggest that cross-informant agreements are highen behaviors are more observable (De
Los Reyes & Kazdin, 2005). Given that problem baétravwcan be expected to be more
observable in clinic-referred sample compared taroonity samples, more convergence can

expected in CBCL, TRF and YSR ratings for a clihgample. Also, relative to clinic-



referred samples, children/adolescents from thergéeommunity report more problematic
externalizing behaviors about themselves than gaeients do about them (e.g., Sawyer,
Baghurst, & Mathias, 1992; van den Ende & Verhi#805). There are data showing greater
discrepancy between self-reports of children aadhers reports for clinic-referred samples
than community samples, with child self-reportsvging more internalizing and less
externalizing problems than teacher reports (EpKi83). Secondly, Grigorenko et al.
(2010) used a multiple indicators CT-C(M-1) modeth two parcels for each trait-method
unit. Parcelling involves using groups of item setobserved indicators. Experts consider
this a controversial practice that often leadsristable parameter estimates, and not
warranted if the goal of a study is to understidrednature of a set of constructs and not
items (Little, Cunningham, Shahar, & Widaman, 2002ysh, Liudtke, Nagengast, Morin, &
Von Davier, 2013), as is the case when the conwergef the CBCL, TRF and YSR is
examined. In this respect a single indicator CT-d(Mnodel would be more appropriate.
Thirdly, Grigorenko et al. (2010) did not examihe external validity of their latent trait
factors. Examining the external validity would piger an additional test of the CBCL, TRF
and YSR’s construct validity. If the external vétydis examined in terms of the relations of
the latent factors with relevant clinical disordetgould provide valuable information on
utilization of the CBCL, TRF and YSR in clinicalagjnosis.

The major aim of the current study was to use glsimdicator CT-C(M-1) model to
examine the convergent and discriminant validityhef CBCL, TRF, and YSR, based on
ratings of clinic-referred adolescents, with motregings as the reference method. As noted
by Grigorenko et al. (2010) using mother as thersgice method is appropriate because
maternal biases tend to be smaller than thosehef oaters. Doing so also allows comparison
of the findings in this study with that of Grigotenet al. We also examined if the trait

factors were related to age and sex, as therademse that CBCL, TRF and YSR scores



vary by age and sex (Achenbach & Rescorla, 200d additional aim of the study was to
examine the external validity of the trait factorshe CT-C(M-1) model by examining their
correlations with anxiety, depressive, ADHD and QDD diagnoses. Given that we
examined a clinic-referred sample, we expected@tippr the convergent validity for the
CBCL, TRF and YSR ratingSupport fordiscriminant validity of the eight factors was also
expected.

Method
Participants

The data for all participants were collected aratlly from the Academic Child
Psychiatry Unit (ACPU) of the Royal Children’s Hatsh Melbourne, Australia. The ACPU
is an out-patient psychiatric unit that providesvges for children and adolescents with
behavioral, emotional, and learning problems. Rafeare generally from other medical
services, schools, and social and welfare orgaaizmtAll parents and children were
informed that the clinic would provide diagnosislappropriate treatment, and that
assessment will be over two days, covering a rahgests involving the parents, child and
teachers. They were informed that all data coléteteuld be kept in an unidentifiable form
in a secure database and (if consent was gived)tassupport future research.

For the current study we used the records of @mldnd adolescents, aged between 11
and 18 years. The data comprised retrospectiveratsdoetween 2004 and 2010, who had
been interviewed for clinical diagnosis. An indival was selected for inclusion in the study
if that individual had ratings for the CBCL, TRFAMSR. Apart from this and the age
criteria, no other inclusion/exclusion criterionsapplied when selecting participants for the
study. In all, there were 294 adolescents, commgisD.5% males and 29.5% females, with
rating on the CBCL, TRF and YSR. The overall mega af participants was 12.95 years

(SD=1.69 years).



Table 1 shows the means &0 of theT scores of the all CBCL, TRF and YSR
scales for all participants. As shown, all eigitidrome scores for parent ratings (CBCL)
were either at the clinical rang€ g¢cores> 70) or borderline clinical rang& &cores between
65 and 69). For teacher ratings (TRF), all theadifAttention Problems, Thought Problems
and Social Problems) and externalizing (Rule-BregB8ehavior and Aggressive Behavior)
syndromes were at the borderline clinical rangad, all the internalizing syndromes
(Anxious/Depressed, Withdrawn/Depressed, and Sortatimplaints) were at the normal
range T scores less than 65). For adolescent ratingsyatiromes, except attention
problems, were at the normal range. Attention @oid were at the borderline clinical range.

All clinical diagnoses for adolescents were derifreth the Anxiety Disorders
Interview Schedule for Children, Parent Version (8D-IV-P; Silverman & Albano, 1996),
described belowThe ADISC-IV-P guidelines for diagnosis are tha thild be given a
diagnosis of all disorders meeting the diagnositeiga. Table 2 shows the percentages of
different categories of disorders (Any Anxiety Diders, Dysthymia/Major Depressive
Disorder, Attention Deficit/Hyperactivity Disordesind Oppositional Defiant
Disorder/Conduct Disorder) for the participants.shewn, there were high frequencies for
all four categories of disorders, and also high edmdity between the different categories.

The percentages of father employment status wef@lag/s: employed = 82.0%,
home duties = 2.4%, pensioner/retired = 5.8%, utheyepd = 5.8%, others/unknown = 4.0%.
The percentages of father highest education leeed\as follows: tertiary = 14.5%, high
school/some years in secondary school or equival@dt 0%, technical certificate or
equivalent = 18.3%, primary school = 2.8, and rfwsting = 0.4%. Thus, most fathers of
participants were employed, and more than two-tbirdarticipants had fathers who had
attended at least secondary school. In terms efnpalrrelationship, about 50% were living

together and 43% were separated or divorced. Mhane two-thirds (68%) of participants



were from families with income of less than $50,p@0 year. In terms of parental
relationship, 47.1% of mothers and fathers weladitogether.
Measures

Anxiety Disorders Interview Schedule for ChildrBarent Versior{ADISC-IV-P;
Silverman & Albano, 1996)The ADISC-IV-P was used for diagnosis, and theagmbses
were also used for examining the external validftyhe trait factors in the CT-C(M-1)
model. The ADISC-IV-P is a semi-structured intewjdased on the DSM-IV-TR diagnostic
system (American Psychiatric Association, 2000hal$ been designed to facilitate the
diagnosis of major childhood disorders. The scofesDISC-1V-P have sound psychometric
properties (Silverman, Saavedra, & Pina, 2001)t-Tetest reliability for the ADISC-IV-P
scores over a 7 to 14-day interval has shown goexcellent reliability. Kappa values for

interview with children between 7 and 16 years eahfyjom 0.61-0.80Silverman et al.,

2009).

For the current study, the two research assistambsadministered thADISC-IV-P
were provided with extensive supervised trainind practice by the two psychologists prior
to them collecting data. Training of the ADISC-IViiigluded observations of it being
administered by the psychologists. The researdbtasts commenced administering the
ACISC-IV-P only after they attained competencetsnaidministration, as assessed by the two
registered psychologistShere was adequate inter-rater reliability for dieegnoses made
between the research assistants and the psychs|aisl between research assistants
(average kappa value across all diagnoses = .88)glthe categorical data from the parent
ADISC-IV-P, clinical diagnosis was determined by two consulthild and adolescent
psychiatrists who independently reviewed the dBEit@. inter-rater reliability for diagnoses of
the two psychiatrists was high (kappa = .90).

Achenbach System of Empirically Based Assesg#8HEBA; Achenbach & Rescorla



2001). The ASEBA includes the most recent editiointhe CBCL (now designated as the
CBCL/6-18), TRF, and YSR (Achenbach & Rescorla,1300he CBCL, completed by
parents, has 113 items, while the TRF has 120 ifenteacher completion. Both are used to
rate children between 6 and 18 years of age. THe, ¥8mpleted by individuals between 11
and 18 years, has 112 items, worded in the fingqme The CBCL, TRF, and YSR have
scales for the eight syndromes of Anxious/Depresgéthdrawn/Depressed, Somatic
Complaints, Social Problems, Thought Problems, it Problems, Rule-Breaking
Behavior, and Aggressive Behavior. There are aitenv differences across the three
measures.

For the CBCL, TRF, and YSR, respondents indicatedigree or frequency of each
behavior described in the item on a scale afd {rue, 1 (somewhat or sometimes tjuer 2
(very true or often true The standard rating period is 6 months for tB€C and YSR and 2
months for the TRF. Syndrome scores are deriveslibyming the responses of the items in
the respective scales, and then converting thesscares td scores. The CBCL, TRF, and
the YSR have excellent psychometric properties,aaadsummarized in Achenbach and
Rescorla (2001) and Achenbach et al. (2008). ThEB¥Smeasures were not used for
facilitating diagnosis in this study.

Procedure

Children and parents participated in separatevies and testing sessions with
breaks over two days. Information was also obtafn@uh teachers using various checklists
and questionnairetn all cases, parental and child consent forms wenapleted prior to the
assessment. The consent from both parents anderhifihve permission for all relevant data
collected by the ACPU of the RCH or provided byavthto be used in future research, and
was approved by the RCH ethics committee as partiogroup’'s comprehensive

examination of psychopathology in children and edoénts. The data collected covered a



comprehensive demographic, medical (primarily nkgical and endocrinological),
educational, psychological, familial, and sociaessment of the child and his or her family.
All psychological data were collected by resears$istants, who were advanced doctoral
students in clinical psychology, and under the sup®n of two registered clinical
psychologists. Standard procedures were usedédaadministration of all measuré¥here
necessary, researchers read the YSR items toipartis (approximately 5% of the sample).
Approximately 85% of the parent ADISC-IV-P interwig involved mothers only, and the
rest involved fathers only or both fathers and racthogether.

Statistical procedures

The CFA model in the study was analyzed usimgud (Version 6) software (Muthen
& Muthen, 2010). Robust maximum likelihood (MLM) wased for estimation. The robust
scaled chi-square statistic (called Satorra-Bewilé3-B/?) is reported, but as this statistic is
affected substantially by sample size (Brown, 208& comparative fit index (CFl), and the
root mean squared error of approximation (RMSEA)enesed to ascertain the model fit.
The guidelines suggested by Hu and Bentler (1988)hat CFI values close to .95 or more
and RMSEA values close to 0.06 or less be takeyoad fit. For the CFl, values above .90
are considered acceptable fit. For the RMSEA, \sahetween 0.07 and 0.08 are considered
acceptable fit. Model fit, including models tha¢ avot nested, can be guided by the Bayesian
information criterion (BIC). Lower BIC values indite greater parsimony and fit.

Figure 1 shows the path diagram of the CT-C(M-1jleldested in this study. As
shown, we used the single indicator CT-C(M-1) modah mother ratings for the CBCL as
the reference method. Although, for comparison with Grigorenko et al. (2010) study it
would have been useful to also conduct a multiptiécators (involving parcels) CT-C(M-1)
model, we were not able to do so as the archizi dvailable to us had only total scale

scores, and no item scores for the CBCL, TRF arij. Tisline with model specifications, all



scales of the reference method (CBCL ratings byhers) were linked to their appropriate
trait factors and not to any method factor. Al$®se indicators for the non-reference
methods (TRF ratings by teachers and YSR ratingsdiojescents) were linked to the
appropriate traits factors and to their methoddiactThe trait factors correlated with each
other, and the method factors correlated with edlslr. The loadings of the indicators of the
reference method were fixed to 1 to identify therneof the latent reference factors, and the
loadings of the first indicators (Withdrawn/Depredlsof the method factors were fixed to 1
to identify the metric of the method factors. TGi§-C(M-1) model estimated 93 parameters.
This means that with a sample size of 294, theme &bout three participants for every
parameter estimated (ratio of 3:1). According toétak (2006), for an acceptable level of
data-model fit discrepancy (i.e., .02 for the RM§BAhen models havef > 60 (as is the
case in the current study), to achieve power afs@8fhple sizes of around 300 are sufficient
for testing overall data-model fit (assuming acabéf# levels). Thus, although there were
three participants for every parameter estimateith 294 participants, the study had
sufficient power to test model fit.

For the CT-C(M-1) model, the standardized factadiags for the trait and method
factors were used to compute the consistency coafs and method-specific coefficients
for the indicators. In brief, the consistency camdint of an indicator is the square of the
loadings on the trait factors, and its method-djgecoefficient is the square of the loadings
on the trait factors. Also, one minus its consisyecoefficient and method-specific
coefficient is its random measurement error.

Convergent validity of an indicator is inferredtihas significant consistency
coefficient. If for instance, the indicator hasagger consistency coefficient than method-
specific coefficient, then it means that thereasdsupport for its convergent validity. If the

opposite is the case, then the support for conmenrgaidity is reduced. The degree of the



correlations of the trait factors indicate the dimtnant validity of the traits (as reflected in
the reference method), whereas the degree of thelabons between the method factors
indicate the discriminant validity of the methotisboth cases, low values support their
discriminant validity. The strength of all corretans was interpreted using thaidelines
proposed by Hemphill (2003) for correlation effsi@es.The guideline suggested by Brown
(2006) was used to assess discriminant validitween trait factors, and method factors (i.e.
correlations less than .85 were supportive of disoant validity).

Initially, we examined the relations of the traitfors in the CT-C(M-1) model with
clinical disorders by extending the CT-C(M-1) modkbwn in Figure 1 to include
correlation paths between each of the trait fadtmenxiety disorders, depressive disorders,
ADHD and ODD/CD. This model failed to converge. Gequently, we used SPSS to
examine these relations by examining the correlataf the factors scores for all the trait
(and also source) factors obtained from the pasl&T-C(M-1) model (Figure 1) with
anxiety disorders, depressive disorders, ADHD abBiD(@D diagnoses. We also used this
procedure to examine how the factors scores wéateteto age and sex.

Results

Missing Data

Out of a total of 7,056 scores (8 scales x 3 nath0294 participants), there were 36
scores missing (i.e., around 0.051%). Maximum iitadd (direct ML) was used to handle
missing data.
Model fit

Prior to the CT-C(M-1) analysis we applied the iiadal CT-CM model to evaluate
convergent and discriminant validity of the syndesnscales in the CBCL, TRF and YSR. In
this analysis, the scales of the same syndromeastiie three measures loaded on their own

respective trait factors, and these factors wereetaded with each. Also, all the syndromes



from the same questionnaire loaded on their owrnatetactors, and the method factors
were correlated with each other. Trait and mettamtiors are not correlated. This model
failed to converge. Indeed, this is a general gnoblvith the CT-CM models (Eid et al.,
2003).

The fit indices for the postulated CT-C(M-+hpdel (with mother ratings of the CBCL
as the reference method) were $*Bif = 207) = 569.20p < .001, CFI = .917, RMSEA =
.077, and BIC = 49939.67. In order to examineis thodel was better that alternate models
with teacher ratings as the reference method aokéscknt self-ratings as the reference
method, we also computed CT-C(M+hpdels with ratings from these respondents as
reference methods. The model with teacher ratingh@reference method were $2Rdf =
207) = 637.51p < .001, CFI = .896 and RMSEA = .085, BIC = 500@9.Ror the model
with adolescent self-ratings as the reference naetihey were S—,BZ (df =207) = 703.53p <
.001, CFl =.886 and RMSEA = .090, and BIC = 500048 Overall, the CFA and RMSEA
values showed at least adequate fit for the modhblmwother ratings as the reference method.
They showed poor fit when teacher ratings or adeletsratings were reference methods.
Also, the BIC values with mother ratings as therehce method were lower than when
either teacher or adolescent ratings were refereratbods. These findings indicate better fit
for the CT-C(M-1)model with mother ratings as the reference mettlodpared to CT-C(M-
1) models with either teacher ratings or adolescdfitatngs as reference methods, thereby
further justifying the use of mother ratings astii@rence method in this study.

Intercepts and reliabilities

Table 3 provides the estimated intercepts andhiéitias of the CBCL, TRF and
YSR. The estimated intercepts indicate the modelied mean scores of the different
indicators. As will be noticed, these scores wemgarable to their observed mean scores in

Table 1. In a CT-C(M-1) model, the reliability afi andicator is its true score in this case the



sum of its consistency coefficient and method-dpecoefficient. As show in Table 3, the
reliabilities of all TRF scales were at least madier(> .56). For the YSR, the reliabilities for
Anxious/Depressed, Thought Problems, and Attergirabblems were low (< .50), whereas
the other scales had at least moderate reliaBilitie

Convergent Validity of the Trait Factors

As noted previously, the proportion of the truersda the reference method (CBCL
in this study) and the proportions of the true esan the non-reference methods (TRF and
YSR in this study) that are predicted by the tru@rs of the reference method are interpreted
as their trait scores, and are called consisteaeificients. The residuals in the latter
predictions (or variance not accounted for by thé score of the reference method) are
interpreted as method variances, and are calledaudespecific coefficients. Table 3 includes
the consistency coefficients of all the scaleslierCBCL, TRF and YSR, and the method-
specific coefficients for the non-reference meth@dRF and YSR) in our postulated CT-
C(M-1) model. It shows that for all CBCL, TRF an&K scales, all consistency coefficients
were significant. For the TRF, the consistency fioents ranged from 18, to .47, and for the
YSR they ranged from .15 to .34. These findingscag: support for the convergent validity
of the factors in the CBCL and TRF, and the CBCH @aRF. Despite this, there was also
considerable method variance in all the indicatasshe method-specific coefficients ranged
from .22 to .49 for the TRF scales, and .32 tofd83he YSR scales.

For TRF ratings, Anxious/Depressed, Withdrawn/Degpeel, and Rule Breaking
Behavior had larger consistency coefficients thathmd-specific coefficients, whereas
Somatic Complaints, Social Problems, Thought Prob|éAttention Problems, and
Aggressive Behavior had larger method-specific famehts than consistency coefficients.
For YSR ratings, Rule Breaking Behavior had mardyrgreater consistency coefficient

(.36) than method-specific coefficient (.32). ArxsdDepressed, Withdrawn/Depressed,



Somatic Complaints, Social Problems, Thought Prob|éAttention Problems, and
Aggressive Behavior had greater method-specifitficeents than consistency coefficients.
These findings reduce the support for the convergalidity for the Somatic Complaints,
Social Problems, Thought Problems, Attention Prmisleand Aggressive Behavior factors in
CBCL and TRF; and the Anxious/Depressed, Withdr@®epfessed, Somatic Complaints,
Social Problems, Thought Problems, Attention Pnoisleand Aggressive Behavior factors in
CBCL and YSR.

As shown in Table 3, the consistency coefficientsall TRF scales, except
Aggressive Behavior, were much higher that theesponding YSR scales. The consistency
coefficients for the TRF and YSR Aggressive Behawere comparable. Collectively, these
findings indicate more agreement for mother ratimighe CBCL and teacher ratings of the
TRF than mother ratings of the CBCL and adolescainigs of the YSR (except for
Aggressive Behavior).

Discriminant Validity of the Trait and Method Facso

Table 4 shows the correlations between the traibfs, as reflected in the reference
method (mother ratings). As shown, apart from threatations for Rule-Breaking Behavior
with Anxious/Depressed, Withdrawn/Depressed, ande&ic Complaints, all the trait
correlations were significant. For these, the datiens for Aggressive Behavior with
Anxious/Depressed and Withdrawn/Depressed wereedlium effect sizes, and the
correlation for Aggressive Behavior with Somaticn@aints was small effect size, based on
Hemphill’'s (2003)guidelines. All other significant correlations Hadge effect sizes. Despite
this, with the exception of the correlations betw&aile Breaking Behavior and Aggressive
Behavior, all correlations were less than .85,ebgrsupporting the discriminant validity, of

all traits, except between Rule Breaking Behaviat Aggressive Behavior.



Table 4 also includes the correlation between ththod factors for adolescent and
teacher. As shown, this correlation was and netisagint of low effect size (.11), thereby
supporting their discriminant validity.

Correlations of the Latent Trait and Method Factearish Age and Sex

Table 5 shows the correlations of the latent atia@d method factors scores in the CT-
C(M -1) model with age and sex. As shown, nondeflatent factors correlated significantly
with age and sex, and were all of low effect siZdwus the findings indicated that age and
sex were unrelated to the latent factors.

Correlations of the Latent Trait and Method Facterish Different Disorder Categories

Table 5 also shows the correlations of the lat@ittand method factors scores in the
CT-C(M —1) model with the different disorder catege. As shown, the trait factors for
Anxious/Depressed and Withdrawn/Depressed werdfisigntly correlated with large effect
sizeswith anxiety and depressive disordemhereashese trait factors were not significantly
correlated with ADHD and ODD/CD. Somatic Complainis significantly correlated with
medium effect sizes with anxiety and depressiverdexs whereast was significantly
related with only small effect size with ADHD andtrsignificantly correlated with
ODDI/CD. Social Problems was significantly correthteith either large or medium effect
sizes with all disorder categories. Thought Prolslevas significantly correlated with
medium effect sizes with anxiety and depressiverders whereaghese trait factors were
significantly correlated with small effect sizeshvADHD and ODD/CD. Attention
Problems was significantly correlated with largkeef size with ADHD, whereas it was
significantly correlated with small effect sizeghvall other disorder categories. Rule
Breaking Behavior was significantly correlated wihge and medium effect sizes with
ODD/CD and ADHD respectively, and was not signifitha correlated with anxiety and

depressive disorders. Aggressive Behavior wasfg&gntly correlated with large and



medium effect sizes with ODD/CD and ADHD respediivehereas it was correlated with
small effect sizes with anxiety and depressiverdexs. Taken together these findings
provide good support for the external validity loé¢ trait factors in the postulated CT-C(M —
1) model.
Discussion

The results (significant consistency coefficiemshe study indicated some support
for the convergent validity of the CBCL and TRFda®BCL and YSR for all eight scales.
For the CBCL and TRF, there was more support (lighasistency coefficients than
method-specific coefficients) for the convergerltdiy of Anxious/Depressed,
Withdrawn/Depressed and Rule Breaking Behavior,fanthe CBCL and YSR, there was
more support (higher consistency coefficients tmathod-specific coefficients) for the
convergent validity of Rule Breaking Behavior. Tirelings also showed that the level of
convergence was greater between the CBCL and tire fhikn the CBCL and the YSR
(higher consistency coefficients for TRF than Y $ét)all scales except the Aggressive
Behavior scale. The findings (correlations betwenscales of less than .85) also indicated
support for the discriminant validity between @akes, except between Rule-Breaking
Behavior and Aggressive Behavior . There was alppart for the discriminant validity of
the teacher and adolescent methods. In additierfjrilings showed that none of the latent
traits or methods was correlated or associatedagiéhor sex, thereby by raising the
possibility that the findings were unaffected by ag sex. There was also support for the
external validity of the latent trait factors, wilrong correlations or associations for
Anxious/Depressed and Withdrawn/Depressed witheaydnd depressive disorders
Attention Problems with ADHD, and Rule BreakinghBgior and Aggressive Behavior with

ODD/CD.



Our findings supporting the convergent validitytleé CBCL and TRF, and CBCL
and YSR for all eight scales is not consistent witkrpretations that can be made from
existing data for the relevant ASEBA measures (Ablaeh et al., 2002; Achenbach &
Rescorla, 2001; Grigorenko et al., 2010). Previiudies, based on zero-order correlations,
have also shown low to moderate convergence foEBEL and TRF scales for
Anxious/Depressed, Withdrawn/Depressed and Rulakang Behavior, and for the CBCL
and YSR scales for Rule Breaking Behavior. TheytydGrigorenko et al. (2010) that
examined the convergent validity of the CBCL, TR &SR using the CT-C(M-1) model
also reported low to moderate convergence. Theuataf shared variance for the CBCL
and TREF for the different factors ranged from @511, and the amount of shared variance
for CBCL and YSR factors ranged from were .01 @ .0

A number of reasons may have contributed to tHemihces in convergence in this
and previous studies. The difference in relatiomeim-order correlations could be related to
differences in how convergence was examined,ziegq-order correlations in previous
studies, compared to the CT-C(M-1) procedure éndinrent study. In relation to the
Grigorenko et al. study, it is conceivable thatdiféerences in findings may be related to the
fact that while the current study examined a groglinic-referred adolescents, the
Grigorenko et al. (2010) study examined a generadrounity sample. Another possibility is
that unlike the Grigorenko et al. study that usealudtiple indicators CT-C(M-1) model, with
parcels as observed indicators, the current stadg the total scores of the different scales as
the indicators. Since parcelling can often leadristable parameter estimates (Little et al.,
2002; Marsh et al., 2013), the findings in the entrstudy can be regarded as more reliable.
Also, as the primary concern is the convergenchk thi¢ CBCL, TRF and YSR constructs,
and as we focused on the total scores, our findiagsbe seen as providing more useful and

relevant information than that provided by Grigdweret al (2010).



As noted earlier, the findings in this study shtratithe level of agreement was
greater between mother ratings on the CBCL and&gaatings on the TRF, than mother
ratings on the CBCL and adolescent ratings on tBR Yor all except the Aggressive
Behavior scale. The meta-analysis review by Achehnled al. (1987), and the CT-C(M-1)
study of the CBCL, TRF and YSR by Grigorenko e{2010) showed that agreement
between mothers and teachers were comparable actesglizing and externalizing
behavior problems. While the review by Achenbachl eindicated that there was more
agreement between parents and adolescents fonaktarg than internalizing behavior
problems, this was not found in the study by Grgo et al. In the current study, the
consistency coefficients for all TRF scales, exd@yle-Breaking Behaviors and Aggressive
Behavior, were much higher than the correspondi8& ¥cales. The consistency coefficients
for the TRF and YSR scales for Rule-Breaking Betiasind Aggressive Behavior were
comparable. Taken together, these findings suglastvhile there is no comparable level of
agreement for mother and teacher ratings with nm@thd adolescent ratings for internalizing
problem behaviors, there is a comparable levegoé@ment for mother and teacher ratings
with mother and adolescent ratings for externaljiproblem behaviors.

The general findings of relatively more mother-teaxcagreement than mother-
adolescent agreement for the internalizing problisnesnsistent with existing data involving
the ASEBA measures (Achenbach et al., 2002; AchenBaRescorla, 2001; Grigorenko et
al., 2010) as well as other measures (Achenbaah, i987; Choudhury et al., 2003; Grills &
Ollendick, 2003). The finding of comparable motkescher agreement and mother-
adolescent agreement for externalizing problemassis consistent with existing data. The
review by Achenbach et al. (1987) concluded thap#oallel instruments (as is the case for
the CBCL, TRF and YSR), the correlations betweeaemateacher and parent-adolescents

were higher for externalizing than for internalgibehavior problems. Although this review



also concluded that for parallel instruments tiveass relatively more parent-teacher
agreement than parent- adolescent agreement fmekizing problems, the current study
found higher levels of agreement for mother andtearatings with mother and adolescent
ratings for externalizing problem behaviors (aseted in the consistency coefficients for
Rule-Breaking Behavior and Aggressive Behavid).one level, cross-informant
differences have been linked to the degree to whéttaviours are observable, with
speculation that the more observable the behavarershe higher the likely agreement (De
Los Reyes & Kazdin, 2005). This view is consistith the findings here as there was
comparable agreement for mother ratings with teraghé adolescent ratings for
externalizing problem behaviours, which clearly am@e observable compared to
internalizing problem behaviors.

To date, a number of theoretical explanations Heeen proposed for the low to
moderate cross-informant agreement for child amdesdent measures. In general these
explanations relate to either real differenceshildeen’s and adolescents’ behaviors at home,
school, and other settings (situation specificifpdthesis), or differences in respondents’
perceptions of children’s and adolescents’ behavibias hypothesis). Existing data have
provided more support for the situation specifi¢itypothesis (Achenbach et al., 1987). If so,
the findings indicating more agreement for motleaxeher reports and mother-adolescent
reports for externalizing problem behaviors suggestme degree of overlap in the way
adolescents manifest their behavior problems atehana at school.

The findings in this study have important clinigaplications. First, as this study
showed support for convergence for all CBCL and ;T&te CBCL and YSR scales, it
follows that generally there is some degree of agent between mothers and teachers, and
between mothers and adolescents for the scoresfioparable syndromes. On the other hand

as there was also considerable method variandéthresscales, it is also the case that the



observed scores for comparable constructs incladsiderable unique variance that is rater
specific. The findings mean that reports from tiB0OC, TRF and YSR are not totally
interchangeable. Thus despite the support for@gance, this highlights the need for
researchers and clinicians to be cautious wheggiating and interpreting scores from
ASEBA measures derived from a single source, angersely the need for obtaining ratings
from multiple sources (Achenbach & Dumenci, 200tig@enko et al., 2010). The findings
in the study suggest that this is especially sarfother-teacher reports of somatic problems,
thought problems, social problems and aggressitiaviers; and mother-adolescent reports
of anxiety, depression, somatic problems, thougbiblems, social problems and aggressive
behaviors. It will be useful to keep in mind théiselings when interpreting and integrating
the scores of CBCL, TRF, and YSR. Also, it wouldMaduable if future research could
develop empirical supported algorithms for inteigigithe scores across these measures.
Second, as this study found no support for theridiseant validity between Rule-Breaking
Behavior and Aggressive Behavior, it can be arghatthese scales are confounded with
each other. This also means that together, thedessmay be better viewed as an overall
measure for externalizing problem behaviors ratih&n separate measures for Rule-Breaking
Behavior and Aggressive Behavior. Third, the stslkdgwed strong associations for
Anxious/Depressed and Withdrawn/Depressed witheayxdnd depressive disorders
Attention Problems with ADHD; and Rule Breaking Bglor and Aggressive Behavior with
ODD/CD. This means that when the scores for the GBRF and YSR are considered
together, scores for Anxious/Depressed and Withdf@epressed scales are useful in
diagnosis of anxiety and depressive disordersesdar Attention Problems are useful in
diagnosis of ADHD, and scores for Rule Breaking 8abr and Aggressive Behavior are

useful in diagnosis of ODD and CD



The findings and interpretations made in this stoaye to be viewed with respect to
the study limitations. First, the ratio of panpiants for every estimated parameter was 3:1.
Although, based on Hancock’s (2006) suggestionsestienated that the study had sufficient
power to test model fit, this could be questionsedther researchers suggest higher ratios
(between 5:1 and 10:1; Brown, 2006) for stable patar estimates. Second, in the CT-C(M-
1) model the method selected as the referencedtastfal impact on the actual findings. It is
important to keep this in mind when consideringfthdings. Although we planned to report
CT-C(M-1) analyses with adolescent and teacheef@sance methods, these models showed
poor fit, and we therefore abandoned these anal@&esn that there were notable
differences in the reliabilities of the scales asrthe different respondents, with questionable
reliabilities for the YSR scales for Anxious/Desed, Thought Problems, and Attention
Problems it is highly probable that different réstdibr the convergent validity of the CBCL,
TRF and YSR would have emerged if either adolesselfiratings or teacher ratings were
modelled as the reference methods. Thus the fisdiege can be seen as specific to these
measures only when the YSR and TRS are referendabeé {CBCL. Third, although the
CBCL, TRF and YSR provide scale scores for the saigig syndromes, they do not have
identical items (Achenbach & Rescale, 2001).WHile possible that this difference could
have confounded the findings, this is unlikelylaeré are only 15 items in the YSR not
present in the 120 items in the CBCL and TRF. Asaithival data we used did not have
item scores for the CBCL, TRF and TSR, we were lentbconfirm this. Despite these
limitations, it is argued that the collective résuh this and previous studies involving the
CBCL, TRF, and the YSR, combined with the compditgtmf the findings with other child
and adolescent measures, do provide a strong psytho and empirical basis for the

continued use of these separate scales in cliarghtesearch work.
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Table 1

Means and&D of theT Scores of the CBCL, TRF and YSR Syndromes

CBCL TRF YSR
Mean SD Mean SD Mean SD

Anxious/Depressed 68.95 11.03 62.70 10.42 61.69 1411.
Withdrawn/Depressed 67.64 10.88 62.90 9.95 60.31 56 9.
Somatic Complain 67.4¢ 10.1¢€ 56.9¢ 8.8¢ 61.3¢ 10.0¢
Social Problem 68.8( 10.3: 65.7( 10.11 62.2¢ 10.21
Thought Problems 69.84 8.91 62.25 10.39 62.23 410.2
Attention Problems 70.21 11.27 65.78 10.51 65.10 1.84
Rule Breaking Behavior 67.71 9.65 65.66 10.92 360. 9.30
Aggressive Behavic 73.7¢ 13.27 67.97 13.9¢ 63.9¢ 11.6(

Note CBCL = Child Behavior Checklist; TRF = TeachdRseport Form; YSR = Youth Self-

Report.



Table 2
Frequency and Percentage of Different Categorias @amorbidity of Disorders for

Participants

Frequency Percentage

Disorder Categories

Anxiety Disorders 228 77.3
Dysthymi¢Major Depressive Disord 153 519
Attention Deficit/Hyperactivity Disordt 217 73.6
Oppositional Defiant/Conduct Disorder 206 69.8
Comorbidity

No diagnosi 11 3.7

1 disorder 35 11.9
2 disorders 61 20.7
3 disorders 105 35.6
4 disorder 83 28.1

Note Any Anxiety Disorder includes Separation AnxieBgcial Phobia, Specific Phobia,
Panic, Agoraphobia, Generalized Anxiety, ObsesSiompulsive and/or Post-Traumatic Stress
disorders. For individuals with three or four dider categories, the highest comorbidity was
for anxiety disorders, ADHD and ODD/CD. For thagi¢h two disorder categories, the

highest comorbidity was between ADHD and ODD/CD.



Table 3
Results of the CT-C(M —1) Model: Standardized Ractmdings, Reliability of Non-Reference

Methods, and Variance Components for Observed Score

Loading Variance

Consistency Method- Random

Ratings Intercept Trait Method Reliability Coefficient  Specific Error

Anxious/Depresse¢

CBCL 64.4~ 1.0C .63 .62
TRF 56.94 0.51 0.65 .65 .35 .30 .35
YSR 61.35 0.55 0.72 .75 15 .60 .25

Withdrawn/Depressed
CBCL 68.94 1.00 .65 .65
TRF 62.69 0.79 1.00 .59 .35 .24 41
YSR 61.6¢ 0.52 1.0C .67 20 AT .38

Somatic Complain

CBCL 67.6¢ 1.0C .61 .61
TRF 62.89 0.74 0.80 .40 .18 .22 .60
YSR 60.31 0.51 0.77 .56 A7 .39 A4

Social Problems

CBCL 68.79 1.00 .87 .87
TRF 64.6¢ 0.62 1.13 gs .3C At 22
YSR 62.2¢ 0.5¢ 0.8¢ .74 23 .51 .2€

Thought Problernr
CBCL 69.84 1.00 .50 .50

TRF 62.25 0.71 1.15 .67 21 46 .33



YSR 62.23 0.53 0.88 .66 13 .53 .34

Attention Problems

CBCL 70.21 1.00 .63 .63
TRF 64.78 0.70 1.10 .79 .32 A7 21
YSR 65.0¢ 0.64 1.1« .82 RS .63 1€

Rule Breaking Behavi

CBCL 67.7( 1.0C .8C .8C
TRF 64.65 0.88 0.93 .79 A7 .32 21
YSR 60.29 0.69 0.62 .68 .36 .32 .32

Aggressive Behavior

CBCL 73.74 1.00 .79 .79
TRF 67.9¢ 0.6¢ 1.4¢ .8C 31 A4S .2C
YSR 63.9: 0.62 0.9¢ .8C .34 A€ .2C

Note Consistency = proportion of variance that is sbawith the reference method (mother);
method-specific = proportion of variance that is@fic to the non-reference method (and not
shared with the reference method); reliability sgwortion of reliable observed variance (sum of
consistency and method-specific for observed sgo@CL = Child Behavior Checklist; TRF =
Teacher’s Report Form; YSR = Youth Self-Report.|8#idings, and consistency coefficients and

method-specific coefficients were significapt<{.001).



Table 4

Correlations of the Latent Trait and Method Factarghe CT-C(M —1) Model

1 2 3 4 5 6 7 8 9
Trait
Anxious/Depressed (1) -
Withdrawn/Depressed (2) .81 -
Somatic Complaints (3 827 697 -
Social Problems ( 697 537 56 @ -
Thought Problems (5) 78 .687 707 80 -
Attention Problems (6) 38 .30 397 717 717 -
Rule Breaking Behavior (7) .06.12 .06 .36 .40 .62° -
Aggressive Behavior ( 277 217 15 60" .67 .75 .89
Method
Teacher (9) -
Youth (10 11

*p<.05, **p<.01, **p<.001



Table 5

Correlations of the Latent Trait and Method Fact&wsores in the CT-C(M —1) Model with

Age and Sex, and Different Disorder Categories,

Age Sex Anxiety  Depression ADHD  ODD/CD
Disorders
Anxious/Depresse .0z -.0€ 37 3€° -.01 .0¢
Withdrawn/Depresse -.0€ -.1C 317 3¢ .04 .07
Somatic Complaints .04 .01 26 26" 13 .03
Social Problems .05 .07 30 26 23" 27
Thought Problems -.01 .01 29 27" 16" 197
Attention Problem: .08 .04 14 17 447 A7
Rule Breaking Behavi .04 11 .07 ¢ 29" 53"
Aggressive Behavior .05 .03 a7 18" 25 60
Sources
Teacher .00 .01 .07 .10 29 53
Youth .00 .00 A7 18" 25 60

Note.For the variable sex, girls are coded with O, aoystare coded 1.

*p<.05, **p<.01.
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Note AD = Anxious/Depressed, W = Withdrawn/Depressd,= Somatic Complaints, SP =
Social Problems, TP = Thought Problems, AP = AitenProblems, RB = Rule Breaking
Behavior, AG = Aggressive Behavior; M = mother; Adolescent self-rating; T = teacher.

Figure 1 The correlated trait-correlated method minus meel used in the study.



