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1 1 
Statementt  of the Problem 

Scientificc endeavours are dependent upon a rigorous basis with which its subject 

matterr can be ordered. The principal concepts around which a discipline is ordered is 

calledd a taxonomy. The current taxonomie situation in child psychopathology has been 

referredd to as "a cottage industry grown up around the various scales, diagnoses, 

computerisedd assessment instruments, DSMs, and checklists" (Jensen, Brooks-Gunn, 

&&  Graber, 1999). Progress in taxonomie development over the past 75 years has been 

characterisedd as "not that we do anything better but that we do it more widely. We 

havee many more scales than existed in the past, and we can at least assess more things 

thann ever before, even if we do that assessment only, at best, passably well" 

(Reynolds,, 1998). This productivity has, however, not resolved the fundamental 

problemm of the nature of the diagnostic entities being classified (Blashfield & Livesly, 

1999,, p. 3). It seems, then, that a rigorous basis of child psychopathology is wanting. 

Thee current heterogeneity of taxonomie attempts becomes more transparent 

whenn it is realised that it is organised by two major types. The first taxonomie type is 

basedd on clinical expert conceptions with, by far, the DSM-IV classification system as 

thee most influential (APA, 1994). The second taxonomie type is empirically 

generated,, with the Child Behavior Checklist (CBCL), by far, the most influential 

(Achenbach,, 1991a). The clinical view holds that clinical expert knowledge is 

essentiall  for the development of a taxonomy of child psychopathological disorders. In 

contrast,, the empirical view holds that it is essential that a taxonomy of child 

psychopathologicall  disorders be empirically generated without a priori conceptions of 

whatt the important constituents of the taxonomy should be (Achenbach, 1991a). As a 

result,, two different phenotypic systems dominate the field of child psychopathology, 

whichh exist adjacent to one another, and in relative isolation. A more unequivocal 

basiss for ordering the subject matter of child psychopathology may be accomplished 

byy reconsidering the degree to which each of these two major syndrome 

representationss are, in fact, consistent with the data. This is the task of the present 

thesis. . 
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Bothh types of taxonomies are placed under the microscope of Confirmatory 

Factorr Analysis (CFA). CFA is a statistical method which rigorously tests the extent 

too which a proposed ordering of variables is consistent with empirically acquired data. 

Thee basic assumptions and workings of this method fit well with the subject matter 

studiedd here. First, a distinction in CFA is made between latent and observed 

variables,, where the former can be inferred from the latter. This is consistent with the 

diagnosticc aim of a taxonomy: to infer the underlying psychopathological condition of 

thee child on the basis of the presenting symptoms. Second, CFA distils the latent 

variabless from the covariance patterns among the observed variables. This is in 

agreementt with current notions of child psychopathology: The presence of a certain 

constellationn of symptoms is regarded as a manifestation of a particular underlying 

syndrome.. This implies that these symptoms occur together to some extent in children 

whoo have the syndrome, and are more or less absent in children who do not have the 

syndrome.. This pattern of relative presence and absence of clusters of symptoms is 

empiricallyy tapped by the covariance in the data. Thus, the proposed ordering of 

symptomss in a taxonomy of childhood disorders may be empirically validated by 

CFA,, as is carried out here. 

Theree are several methods by which child psychopathological syndromes can 

bee operationalised. The one used in the present thesis is the questionnaire method. 

Questionnairee ratings by parents and teachers have since long played an important role 

inn this field, as the external sources of children's everyday problem behaviour. In the 

presentt thesis, both parent and teacher informants were used. The focus, here, on the 

internall  construct validity of the syndrome representations of the clinical and the 

empiricall  taxonomies, as operationalised in questionnaires, is timely. It is consistent 

withh an implicit integrative development already taking place in this field. Although, 

traditionally,, the clinical taxonomy was restricted to clinical diagnostic interviews, 

whilee the empirical taxonomy was restricted to questionnaires, more recently, DSM-

IVV based questionnaires have been developed and are on the advance. A rigorous basis 

byy which the phenotypic manifestations of child psychopathology can be ordered 

shouldd transcend the methods by which they are assessed. Since these two types of 

questionnaires,, each with a different phenotypic ordering of child psychopathology, 

existt next to one another, and in relative isolation, empirical scrutiny of their 
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respectivee internal validities is warranted. 

Thee ultimate aim of a taxonomy is to delineate the basic elements of child 

psychopathology,, somewhat similar to the discovery of the table of basic elements in 

thee physical sciences. Child psychopathology is a long way from delineation of its 

basicc elements. Based on our current best understanding of its subject matter, the 

presentt thesis is a small step in that endeavour. 

Thee chapters which follow are now briefly outlined. Chapter 2 describes the 

mathematicall  background of CFA, as well as its strengths and weaknesses when 

appliedd to the data reported here. In principle, CFA is well suited for empirical testing 

off  syndrome representations against the data. In practice, many technical problems 

needd to be dealt with. These are described in Chapter 2. 

Inn Chapter 3, the syndrome representations of the CBCL, and its teacher 

versionn the Teacher Report Form (TRF; Achenbach, 1991b) are studied. These 

syndromess were inductively derived from the data. Is this approach sufficient for 

meetingg adequate standards of construct validity? It is investigated, here, whether the 

empiricallyy generated taxonomy of the CBCL, about which strong claims have been 

made,, can be replicated and possibly refuted. 

Inn Chapter 4, a number of important DSM-IV syndrome representations are 

studied.. Given its clinical origins, empirical testing of the syndrome representations 

proposedd in the DSM-IV has not been high on the agenda. It is investigated, here, 

whetherr a number of childhood syndromes, as conceptualised in the DSM-IV, can be 

empiricallyy validated and possibly refuted. 

Havingg subjected both taxonomies to empirical scrutiny, Chapter 5 provides 

ann overall conclusion. 
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Methodologicall  Background 

Thiss chapter bolsters the methodology of factor analysis used in Chapters 3 and 4, 

whichh forms the body of this thesis. The emphasis is on Confirmatory Factor Analysis 

(CFA),, which is the factor analytic approach used here. In Chapters 3 and 4, 

methodologicall  detail has been kept to a minimum. Only those issues pertinent to 

understandingg the otherwise substantive results are treated in those chapters. Here, the 

methodologyy used is extensively described. The present chapter is not meant to be 

exhaustive.. Rather, the focus is how factor analysis relates to child psychopathological 

symptomm data by addressing the not commonly known, controversial, and unresolved 

issues. issues. 

Theree is described here how 

1)) the factor model may serve as a model for child psychopathology; 

2)) it was sought to handle the more thorny issues of CFA which were 

encounteredd in the process of analysing the current data; 

3)) it was sought to obtain a better understanding of why the data diverged 

fromfrom the models when adequate model fit could not be obtained; and 

4)) the older factor analytic approaches, Exploratory Factor Analysis (EFA) 

andd Principal Component Analysis (PCA), which play an important role in 

thee clinical literature, relate to the present methodology and findings. 

Inn view of this applied focus, the reader is referred to Harman (1976) (EFA), 

andd Bollen (1989) and Byrne (1998) (CFA) for general textbooks on factor analysis. 

Howw may the factor  analytic model serve as a model for  child psychopathology? 

Inn child psychopathology, the presence of a disorder is inferred from the 

simultaneouss presence of certain recognisable symptoms. This clustering of symptoms 

mayy be tested and refined empirically by relating the proposed symptom constellations 

too empirical data by means of the factor analytic model. This model specifies that the 

unobservedd syndromes are constructs (latent variables or common factors) which 

cannott be studied directly. Through linking them to observable behavioural variables 
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(indicatorss or symptoms) they can be studied indirectly. Note that the term behaviour 

iss used throughout this thesis in a broad sense, which includes emotional states, such 

ass feeling sad or frightened. 

Inn factor analysis, the bridge between observable behaviour and latent 

variabless is crossed by studying the common variance (i.e. the covariance) among the 

observablee variables. A basic assumption of the factor analytic model is that the latent 

variabless account for the covariation between the observed variables. Using the 

covariancee as the central unit of statistical analysis is consistent with the notion that 

thee presence or absence of different syndromes can be inferred from the simultaneous 

presencee or absence of certain symptom constellations in child psychopathology, since 

thiss implies specific patterns of covariation. The outcome of factor analysis shows the 

extentt to which the hypothesised symptom constellations thought to be indicative of 

ann underlying syndrome dimension are consistent with the data. Syndrome 

conceptualisationss may be refined in accordance with the covariance patterns in the 

dataa in so far as the model fails to describe the data accurately. 

Inn factor analysis, each of the symptoms is assumed to be a fallible indicator of 

thee theoretical construct. What these indicators have in common is assumed to tap the 

constructt more accurately. In a multifactorial model, different indicators may be 

indicativee of different latent variables. The factor analytic model holds that once the 

latentt variables are partialled out from the observed covariance matrix, what is left is 

uniquee variance. This represents specific variance, i.e. variance which is not indicative 

off  the constructs in the model, as well as random error variance. 

Thee factor analytic model is a linear model: Common factors and unique 

factorss are additively combined to explain the total variance of the observed variables. 

Itt may be represented in matrix form by the following equation (see Bollen, 1989, p. 

233): : 

(1)) x = Ax£+S, 

wheree x is a vector of scores on p observed variables, A is a p x k matrix of factor 

loadings,, £ is a vector of scores on k common factors, and 5 is a vector of p unique 

factors.. Under the assumptions that scores on the common factors and the unique 

factorss do not covary with one another, and that the unique factors do not covary 

amongstt themselves, the covariance matrix S( 0) which is implied by this model is 



Changingg Concepts of Child Psychopathology 7 

(2)) 2(£) = AOA' + y 

wheree £( 6) is a p x p estimated population covariance matrix of observed variables, 

AA is a p x k matrix of factor loadings, <D is a k x k variance-covariance matrix of the 

commonn factors, and *f is a p x p diagonal matrix of unique factors. Thus, the 

variancess and covariances implied by the factor analytic equations are specified as a 

functionn of the model parameters A, <t>, and *F. 

Thee parameters A, <D, and *¥ are of substantive interest. The matrix A contains 

thee factor loadings: The extent to which the observed variables are related to the 

constructs.. The matrix G> contains the covariances between the common factors: The 

extentt to which the constructs are related to one another. The matrix ¥ contains the 

uniquee factors of the observed variables: The degree to which die observed variables 

containn variance which is unrelated to the constructs of interest, i.e. measurement 

error. . 

Thee values of A, fl>, and *F are unknown. They are estimated by fitting the 

modell  in equation (2) to the observed covariance matrix S, which is calculated from 

thee sample data. The values for the model parameters are estimated such that they 

definee model implied 1.(0) as close to the observed covariance matrix S as possible. 

AA relative small difference between the model implied S(0) and the observed 

covariancee matrix S indicates that the hypothesised model is an adequate 

representationn of the data. Only after it has been established that there is a close fit 

betweenn model and data, can the estimated parameters of A, O, and *f be interpreted 

ass the degree to which the symptoms are indicative of a diagnostic construct, the 

degreee to which different psychopathological syndrome dimensions covary, and the 

degreee to which each symptom contains specific variance and random measurement 

error,, respectively. 

Specificc topics in CFA relevant to the data under  study 

UnitUnit of analysis 

Thee statistical associations between the items are the units of analysis in CFA upon 

whichh all subsequent results are based. Hence, the choice of the measure of 

associationn warrants attention. 
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Ass noted earlier, the covariance matrix is the appropriate unit of analysis 

(Bollen,, 1989). Under certain conditions, such as the single group analyses conducted 

inn the present thesis, the results are identical when CFA is applied to Product Moment 

Correlationn Coefficients (PMCCs) (Browne, 1982; Cudeck, 1989). 

Inn child psychopathology, the response distributions on the observable 

variabless are generally skewed and measured categorically (Farrington & Loeber, in 

press).. Two problems follow from this. First, the skewed categorical distributions 

affectt the stability of the results. Correlation coefficients are more unstable under 

conditionss of skew and discreteness due to the low endorsement of some of the 

responsee categories. In Chapters 3 and 4, it was sought to minimise potential 

instabilityy of the results through collecting large samples, in addition to a great 

numberr of samples. Large sample sizes and replication of results in independent 

sampless are a prerequisite when studying child psychiatric symptom data. A second 

consequencee of skewed categorical distributions is that the covariation (or correlation) 

betweenn the variables may be attenuated. Attenuation increases when the number of 

responsee categories decreases and when the item distributions are unevenly distributed 

acrosss response categories (West, Finch, & Curran, 1995). Thus, the three-point 

responsee format as well as the skew of the items evaluated throughout this thesis may 

attenuatee the covariances. In this situation, the factor loadings, which are estimated on 

thee basis of the covariance in the data, are biased downwardly. 

Theoretically,, a solution to the potential negative effects of skew and 

discretenesss on the covariances is the use of polychoric correlations. Two issues are 

importantt when using polychoric correlations. First, the assumption has to be made of 

multivariatee normality of the variables underlying the skewed and categorical 

variables.. This assumption may be not be justified in psychopathology, since the 

prevalencee of psychopathological disorders is low. Some items are more frequently 

endorsedd than others, due to base rate differences between different disorders and the 

factt that some problems are general concomitants of severe psychopathology, whereas 

otherss are not. Even if the population is restricted to clinically referred children, the 

assumptionn of normality may not hold, since referred children do not suffer from all 

psychopathologicall  problems simultaneously. Thus, distributions may remain skewed 

evenn in clinical samples. A second problem with polychoric correlations is that they 
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aree much more unstable than covariances. Large samples are needed for reliable 

estimationn (Muthén, 1989). The more skewed the items, the larger the samples which 

aree required. 

Givenn the advantages and disadvantages associated with these measures of 

association,, both covariances and polychoric correlations were analysed in Chapter 3. 

Inn view of the instability of the polychoric correlations observed there, which was 

attributedd to the skew of the variables, covariances, but not polychoric correlations 

weree used in Chapter 4. An exchange on SEMNET (April, 1996) on the instability of 

polychoricc correlations provided some further insight in the findings of Chapter 3. It 

wass shown that in the situation of a zero cell in the pairwise frequency table of the 

variables,, estimates of tetrachoric correlations by different software programs (e.g. 

Prelis,, EQS) differed considerably. This illustrates the unreliability of polychoric 

correlationss for psychopathological symptom data, where zero cells are not 

unexpectedd (e.g. no child is expected to have a high score on both "too anxious to 

please""  and "defiant"). 

EstimationEstimation methods 

Thee most commonly applied estimation method in CFA is the normal theory 

Maximumm Likelihood (ML) method. Simulation studies have indicated that when ML 

iss applied to skewed data, the Chi-square statistic tends to be inflated, standard errors 

off  the parameter estimates tend to be underestimated, although the parameter 

estimatess themselves tend to be robust (Satorra, 1990). The correct method for other 

thann multivariate normal distributions is the Asymptotic Distribution Free (ADF) 

estimationn method (Browne, 1984). The two available methods for factor analysis of 

categoricall  data which have been developed by Jöreskog (Weighted Least Squares 

(WLS);; Jöreskog, 1990) and Muthén (Categorical Variable Method (CVM); Muthén, 

1984),, respectively, are both based on the ADF estimation method (Wothke, 1993). 

Thee weight matrix in the ADF fit function incorporates the higher order moments (3rd 

andd 4th), which differ from zero when the data are not normally distributed. For 

skewedd data the ADF fit function is correctly specified, and provides correct Chi-

squares,, parameter estimates, and standard errors of the parameters (Satorra, 1990). In 

theory,, then, the ADF estimator is appropriate for the data analysed in the present 
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thesis. . 

Inn practice, the use of ADF is offset by practical limitations. Estimates of the 

ADFF weight matrix have large sampling variability (Satorra, 1990). The ADF 

estimationn method requires a large sample size combined with a relatively small 

modell  size in order to function correctly (Muthén & Kaplan, 1992). When model size 

increases,, ADF tends to reject inaccurately models for non-normally distributed 

variables,, even when large sample sizes are used (Hu, Bentler, & Kano, 1992; Muthén 

&&  Kaplan, 1992). A maximum number of 25 variables has been suggested for ADF 

(Bentlerr & Chou, 1987). To illustrate, the weight matrix in the ADF fit function 

consistsconsists of 52975 elements at this point (the size of the weight matrix increases with 

thee fourth power of the number of variables). It is easy to see that sample size should 

bee extremely large to estimate these weights with any useful precision, and that 

chancess of finding linear dependencies among elements of this matrix are likely to 

occur. . 

Itt was found here that apart from inadequate performance of ADF in terms of 

unequivocall  judgement of model adequacy and parameter estimates, estimation 

problemss were encountered at an early point in the model fitting process. Even when 

smalll  models were analysed on the basis of large samples (e.g. 10 items, 1000 

subjects),, the weight matrix in the ADF fit function was often singular, i.e. linear 

dependenciess among the elements of the weight matrix prohibited inversion of the 

weightt matrix in the ADF fit function. When this occurs, no solution can be found for 

thee model under study. These linear dependencies among the elements of the weight 

matrixx seemed to result from too little information being present in the three points, 

skewedd items for precise estimation of the third and fourth order moments in the 

weightt matrix. Thus, sample size requirements for ADF depend not only on the 

numberr of variables but on the distribution properties of the variables as well. In 

conclusion,, although theoretically the appropriate estimation method, a very large 

samplee size is required for ADF to be practically useful. Therefore, ADF is not 

consideredd further in the present thesis. 

Insteadd two other methods were used here: ML estimation was applied to the 

covariancess and Unweighted Least Squares (ULS) was used for the polychoric 

correlations.. Since there is no optimal estimation method for the data analysed here, 
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thee choice for ML and ULS was guided by pragmatic considerations. ML was chosen 

becausee it is the most commonly used, and hence the most investigated method, which 

includess both the accuracy of parameter estimates and the behaviour of the fit  indices 

underr varying conditions of distribution violations. ULS, applied to polychoric 

correlations,, was additionally used in Chapter 3. When ADF cannot be used, ULS is 

thee most reasonable fallback method to be applied to polychoric correlations, because 

off  its stability with regard to estimating the parameters of the model. ML cannot be 

appliedd to polychoric correlations. Since polychoric correlations are estimated on a 

pairwisee basis, the total matrix of polychoric correlations is often singular. A singular 

matrixx creates a problem for ML estimation, since it is inverted in the ML fit function, 

ass a first estimate of the weight matrix 2(0). The weight matrix of the ULS fit 

functionn is the identity matrix, and hence, ULS does not require positive definite 

matrices.. Because ULS is scale dependent, and does not provide correct Chi-squares 

andd standard errors of the parameter estimates, the method is not often used, and 

hencee the behaviour of the fit  indices is not well known. Scale dependency is not 

problematicc for the data investigated here, since all response scales are three-point 

scales,, which allows for comparisons across different samples. Importantly, both ML 

andd ULS provide unbiased parameter estimates under conditions of non-normality 

(Satorra,, 1990). 

GoodnessGoodness of Fit: conventional rules of fit 

Becausee a realistic aim for a model is to describe reality approximately but not 

exactlyy (Bollen, 1989), there will necessarily be a discrepancy between model and 

data.. This discrepancy is indexed by the Chi-square statistic and the fit indices. Taken 

together,, these point to whether the discrepancy between model and data is acceptable 

orr not. Determining goodness of fit  is difficult to address in general (Fan, Thompson 

&&  Wang, 1999), and for the data which are analysed here in particular, for reasons 

outlinedd below. 

Thee Chi-square statistic is the oldest and most widely used summary statistic 

forr evaluating whether a factor model is consistent with the data. The Chi-square is 

definedd as (N-1)*F,„„ , where N equals the sample size, and Fmjn equals the minimum 

valuee of the fit  function at model convergence. When the model fits the population, 
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andd the variables are multivariate normally distributed, this statistic is asymptotically 

Chi-squaree distributed with degrees of freedom V2*(p)*(p+l)-t, where p equals the 

numberr of variables in the analysis and t the number of estimated parameters in the 

model.. The probability value associated with the Chi-square represents the likelihood 

off  obtaining a value greater than or equal to the Chi-square value as has been found 

forr the targeted model in the sample under study, given that this model is correct in 

thee population. When the model is correct, the Chi-square is independent of sample 

size:: When sample size increases, the increase in the (N-l) component is offset by a 

decreasee in the Fmin, due to a reduction in random error caused by sampling 

fluctuation.. When the model is not correct, Fmi„  increases as a consequence of model 

misspecification,, and Chi-square increases accordingly with factor (N-l). Since a 

modell  is always approximately rather than exactly correct, the Chi-square has been 

criticisedd for this sensitivity to sample size (Bentler & Bonnet, 1980, MacCallum, 

Brown,, & Sugawara, 1996). The dilemma is that large samples are required for the 

asymptoticc distribution properties of the Chi-square to hold, yet since models hold 

approximatelyy rather than exactly, large samples lead to large Chi-squares values, 

whichh implies false rejection of the model. 

Here,, the interpretation of Chi-square is even more difficult, due to the earlier 

describedd problem that neither ML nor ULS are correctly defined estimation methods 

forr the data under study. The distribution of Chi-square for ML was developed under 

multivariatee normality of the variables and there is no guarantee that the Chi-square 

statisticstatistic is appropriate when this distribution assumption is not met. Simulation 

studiess have shown that, when ML is applied to non-normal data, the Chi-square 

statisticc tends to be inflated leading to the false rejection of a correctly specified 

model.. The use of ULS as a fall back method when ADF fails implies, by definition, 

ann incorrectly specified fit  function with the implication that the Chi-square does not 

followw the theoretical Chi-square distribution (Bentler & Dudgeon, 1996). Thus, Chi-

squaree cannot be used in the present thesis as a statistic for hypothesis testing. 

Inn addition to Chi-square, four fit  indices are reported in Chapters 3 and 4: the 

Roott Mean Square Error of Approximation (RMSEA; Browne & Cudeck, 1993; 

Steigerr & Lind, 1980), the Standardised Root Mean Square Residual (SRMR, see 

Jöreskogg & Sörbom, 1989), the Goodness-of-Fit Index (GFI, Jöreskog & Sörbom, 
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1984;; Tanaka & Huba, 1985), and the Confirmatory Fit Index (CFI, Bentler, 1990). 

Al ll  four fit  indices vary between zero and unity. These fit indices were derived to 

circumventt the aforementioned sensitivity of the Chi-square to sample size and 

violationn of distribution assumptions. On the basis of simulation studies, however, the 

fitt indices have been found to be as ambiguous as the Chi-square with regard to model 

fitt (Hu & Bentler, 1999). For example, GFI, like Chi-square, has been shown to be 

overlyy affected by sample size (Marsh, Balla & McDonald, 1988; Fan et al., 1999). As 

aa second example, in the case of a misspecified model, the fit  indices show discrepant 

resultss using different estimation methods (Fan et al., 1999). Current practice in model 

fitfit  evaluation is therefore to consider Chi-square combined with a number of fit 

indices. . 

Thee four indices reported in the present thesis were chosen on the basis of 

beingg constructed differently, thus tapping different aspects of model fit. A recent 

simulationn study (Hu & Bentler, in press) corroborated empirically the differential 

functioningg of RMSEA, SRMR, GFI, and CFI. Together with Chi-square, these four 

indicess may therefore be regarded as comprehensive "state of the art" indices for 

studyingg model fit. It must be emphasised, however, that the behaviour of the fit 

indicess under less than optimal conditions (e.g. misspecified models, skewed 

categoricall  distributions) is currently not fully understood. 

Thee four fit  indices reported throughout this thesis are now briefly described. 

RMSEAA allows for a discrepancy between the model and the data, corrected for the 

sizee of the model. It provides more room for acceptance of the model than the "exact" 

fitfit  of the Chi-square statistic (Heck, 1998). Browne and Cudeck (1993) proposed a 

valuee between .03 and .08 as a rule of thumb for close to reasonable discrepancy 

betweenn the model and the data. 

SRMRR represents the average of the elements in the residual matrix, which is 

definedd as the mean discrepancy between the model implied correlation matrix and 

thee observed correlation matrix. SRMR is calculated in the metric of the correlation 

coefficient,, since residuals based on the analysis of the covariance matrix are difficult 

too interpret. For an adequately fitting model, a rule of thumb is that the value of 

SRMR,, i.e. a mean difference between the correlations in model and data, is .05 or 

less.. Thus, the smaller SRMR, the better the model approximates the data. A 
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drawbackk of SRMR is that it is sensitive to the correlations between the observed 

variables.. When the overall covariance structure in the data is weak, i.e. correlations 

aree low overall, so will be the residuals, and SRMR may inaccurately indicate 

adequatee model fit. 

GFII  represents the error in reproducing the observed covariance by the model. 

Itt is calculated by the sum of squared weighted differences between sample 

covariancee S and model implied covariance X(#) divided by the sum of squared 

weightedd elements of S. This ratio is subtracted from unity to provide an index of 

goodnesss of fit, i.e. the larger GFI, the better the model approximates the data. The 

weightss depend on the fit function which is used when fitting the model to the data 

(e.g.. ML). Rules of thumb of .90 or greater have been suggested as representing 

adequatee model fit. 

CFI,, finally, belongs to the family of the incremental fit  indices. These indices 

measuree the improvement of fit as compared to a nested, more restricted, baseline 

modell  (Hu & Bentler, 1999). For CFI, this reference model is the independence 

model,, which holds that there is no covariation among the observed variables. Model 

fitfit  is, thus, compared to the lowest possible fit  for the set of variables in the analysis. 

Thiss provides a logical standard of comparison by expressing how well the covariance 

iss explained by the targeted model. Using the independence model as a frame of 

reference,, CFI shows whether the model explains anything at all, through 

incorporationn of a penalty for an overall weak covariation between the variables. A 

drawbackk in using this frame of reference is that the independence model is very 

restrictive.. When there is an overall high covariance between the variables, the Chi-

squaree of the baseline model is high, and, by comparison, CFI may falsely indicate 

adequatee fit for any target model (Rigdon, 1996). To date, no baseline models other 

thann the independence model have been agreed on as being useful frames of reference 

forr the incremental fit  indices. Rules of thumb of .90 or greater have been suggested 

ass representing adequate model fit. 

Currentt understanding of the behaviour of each of these fit indices when they 

aree based on skewed and categorical data is limited. Although there is a vast literature 

onn the behaviour of the fit  indices when distribution assumptions are not met, it is 

difficultt to generalise the results from these studies to the data analysed here for the 
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followingg reasons: First, the degree to which, as well the form by which these 

simulationn studies have created divergence from multivariate normality are not the 

samee as the distribution properties of the data analysed here. Second, simulation 

resultss depend on the model being studied. Typically, simulation studies are based on 

aa small number of items, a simple factorial structure, and relatively high factor 

loadingss throughout (e.g. a typical simulation design would be: 10 items, two factors, 

eachh item loads with only one factor, and factor loadings are .7 for all items). Third, 

distributionn violations interact with model characteristics in providing the outcome of 

aa simulation study, making it even more difficult to generalise. In sum, none of the 

simulationn studies reported in the literature are designed such that they are anywhere 

nearr to the model and data conditions as studied here. Although the more robust 

findingss from the simulation literature are likely to generalise to the present data (e.g. 

thee Chi-square is inflated when ML is applied to non-normal data), the extent to 

whichh these general tendencies invalidate the results of the models and data evaluated 

heree is unknown. 

Becausee of the many uncertainties associated with the Chi-square and the fit 

indices,, particularly when they are based on skewed, categorical variables, the 

conventionall  rules of fit play a minor role in model fit  evaluation throughout this 

thesis. . 

GoodnessGoodness of fit: simulation 

Outt of necessity, simulation is part of the present thesis. In a simulation study, 

modell  fit  can be studied on the basis of the empirical distributions of the fit  indices 

underr the precise conditions as they hold for the particular sample and model under 

study.. Once the empirical distributions of the fit  indices are known, reliance on rules 

off  thumb, which may or may not be applicable under non-standard conditions, 

becomess redundant. Since each sample studied here has unique distribution properties, 

size,, and factor loadings, a simulation study was set up for each sample and for each 

modell  for which an unambiguous standard of goodness of fit  was required. In order to 

bee able to study the influence of the distribution properties of the data on the 

behaviourr of the fit  indices, each simulation study was designed such that the response 

distributionn on each item in the simulation sample matched the actual response 
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distributionn of the item in the sample under study. For each model for which adequacy 

off  fit needed to be assessed, 400 simulation samples were drawn with a sample size 

identicall  to the sample under study. This provides an empirical distribution of the fit 

indicess under random sampling fluctuation, which is estimated sufficiently precise 

(Efronn & Tibshirani, 1993). The simulation samples were drawn from a population for 

whichh the model which was evaluated holds. This model was fitted to each of these 

4000 simulation samples. In this manner, a distribution of the fit  indices is derived 

whichh indicates good model fit  under random sampling fluctuation, and given the 

distributionn properties of the data. The adequacy of the model can be assessed by a 

comparisonn of the fit which was actually found for the data under study with the range 

off  values which indicate adequate fit. 

Inn order to design the simulation study such that it fully matched the skewed 

andd categorical data conditions of each sample, an intermediate simulation procedure 

wass set up which could be followed up using the standard simulation procedure built 

inn the program EQS 5.6 (Bentler, 1995). EQS 5.6 was used because its simulation 

proceduree came nearest to the requirements of the simulation design described above 

comparedd with other programs. EQS 5.6 provides a procedure to draw simulation 

sampless from a multivariate normal population with a specified covariance structure, 

e.g.. a covariance structure which is consistent with the model for which model fit  is 

evaluated.. Following this, the multivariate normal distributed simulation samples 

drawnn from this population matrix may be categorised by the precise data 

characteristicss (i.e. the skewness of each item, and the three point response format) of 

thee sample under study. This standard procedure does not, however, provide the 

conditionss required here, since, after categorisation, the simulation samples differ 

fromfrom the model population structure not only by random sampling error but also by 

attenuationn of the covariance structure due to categorisation. Hence, based on this 

EQSS 5.6 procedure, the distribution of the fit  indices derived from the simulation 

studyy do not merely represent good model fit  under random sampling fluctuation and 

givenn the distribution properties of the data, but are influenced by a substantial 

structurall  difference between the model and data. In short, given the purpose of the 

simulationn studies conducted in the present thesis, the problem with EQS 5.6 is that 

simulationn on the basis of a prespecified covariance structure does not work for 
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categoricall  data, because when the data are categorised, the covariance structure 

changess as well. 

Inn order to be able to use the simulation procedure of EQS 5.6, an intermediate 

proceduree was required which estimated a population covariance matrix such that 

afterafter rather than before categorisation, the covariance structure in the simulation 

samplee matched the covariance structure of the model under study, except for random 

samplingg error. To accomplish this, a procedure was set up based on an algorithm 

describedd by Boomsma (1983). For each element of £(0), i.e. the model implied 

correlationn between two variables, it is assumed that this correlation results from 

categorisingg two underlying continuous variables with a bivariate normal distribution 

andd correlation p. The cutting points for the categorisation are estimated from the 

univariatee observed distribution of the variables in the sample under consideration. 

Underr this model, pcaiegonsed given p is calculated using numerical integration of the 

underlyingg bivariate normal distribution, p is estimated iteratively, starting with an 

initiall  estimate that is equal to the corresponding element of 2(0). This estimate is 

iterativelyy improved until pcategorised differs from its corresponding element in model 

impliedd 2(0) less than a specified criterion of 0.001. The matrix P with elements p 

servess as the population covariance matrix in EQS 5.6 on the basis of which the 

simulationn samples are drawn. 

Thee elements of P are estimated on a pairwise basis. All P matrices estimated 

inn the present thesis were singular. P serves as a basis for the simulation study using 

thee ML estimation method, which uses the inverse of PCategorised in the fit function. In 

orderr to obtain positive definite P matrices, these matrices were "smoothed" by the 

followingg procedure: (1) calculation of the eigenvalues and eigenvectors of matrix P; 

(2)) replacement of the negative eigenvalue(s) by 0.01; (3) recomputation of matrix P. 

Duee to the smoothing procedure, the resulting matrix Psmoothed contains elements on 

thee diagonal which are different from unity. A final step was therefore (4) 

standardisationn of matrix ? smoothed-

Howw does the smoothing procedure influence the simulation results? Psmoothed 

servess as the population correlation matrix on the basis of which simulation samples 

aree drawn. The distribution of the variables in these simulation samples is multivariate 
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normal.. The variables are subsequently categorised on the basis of the distribution 

propertiess of the sample under study for which model fit is evaluated. After 

categorisation,, however, ^smoothed differs slightly from the population matrix implied 

byy the model, not only by random sampling error but by a small divergence from the 

exactt population matrix due to the smoothing procedure as well. In practice, this may 

indicatee that the simulated distributions of the fit  indices are slightly more lenient 

comparedd with the simulated distributions based on exact fit. 

GoodnessGoodness of fit: comparison with alternative models 

Onee of the major advantages of CFA is the possibility of testing alternative models 

againstt the data. In Chapters 3 and 4 comparative goodness of fit of the targeted model 

withinn a (partially) nested sequence of alternative models plays an important role. 

Whenn evaluating comparative fit, the emphasis is on (1) the explanatory value of the 

targetedd model as compared to more restricted models, and (2) the degree to which the 

targetedd model fails to describe the covariance structure adequately compared with the 

lesss restricted models, both within a particular sample. Interpretation of comparative 

modell  fit within a given sample is relatively unambiguous, since violation of the 

distributionn assumptions is identical across models. Differences in goodness of fit  can 

thereforee be unequivocally attributed to differences in models. 

Sourcess of inadequate model fit and model modification 

Whenn model fit is inadequate for a specified factor model, the next important 

questionn is why a model does not provide adequate fit. Two reasons why this question 

iss important are noted here. First, only when the sources of inadequate fit are known 

cann a judgement be made as to whether the model is invalid. That is, there can be 

determinedd the extent to which inadequate model fit is due to the parsimony of CFA 

whichh restricts but does not invalidate the inferences drawn from the model. For 

example,, in CFA, the majority of factor loadings are generally assumed to be zero. 

Smalll  deviations from zero may cause reduced model fit, while these do not invalidate 

thee model. Alternatively, identified sources of inadequate fit may lead to the 

conclusionn that the model is invalid. Second, improvement in models of child 

psychopathologicall  symptom data does not follow from the dichotomous decision of 
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adequatee or inadequate model fit. Rather, progress in the conceptualisation of child 

psychopathologyy may be enhanced when the divergence from actual data is fully 

understood. . 

Therefore,, throughout this thesis the focus is on why the models were not 

consistentt with the data. This is done in the discussion sections of Chapters 3 and 4 on 

thee basis of theoretical considerations and past research findings. In addition, an 

attemptt is made in Chapters 3 and 4 to directly address the "why" question 

empirically,, through model fitting. In Chapters 3 and 4, two models which are not 

commonlyy known are fitted to the data to identify possible sources of inadequate fit. 

Thesee two models are specified here. In the first model, the independence model, it 

wass hypothesised that there was negligible covariation among the symptoms, with the 

implicationn that there are no underlying common factors. The independence model can 

bee fitted in CFA by specifying that 

(1)) there are as many factors as there are observed variables, 

(2)) factors do not covary, and 

(3)) the unique variance of each factor is zero. 

Inn the second model, the unrestricted model (Jöreskog, 1971), it was 

hypothesisedd that the factors in the model are too few in number. The independence 

modell  can be fitted in CFA by specifying that 

(1)) for each factor in the model only one observed variable loads with the 

factorr but not with the remaining factors, 

(2)) the remaining observed variables load with all common factors in the 

model,, and 

(3)) factors may covary. 

Thuss specified, the unrestricted model is statistically equivalent to an EFA 

(discussedd below). A third source of error which is addressed in Chapters 3 and 4 

followss from the difference in goodness of fit between the substantive model under 

studyy and the unrestricted model. Since the unrestricted model is the least restrictive 

modell  in a nested sequence of models given the number of hypothesised factors, it 

providess insight into the degree to which model fit deteriorates as a consequence of a 

specificc measurement structure. A large difference in goodness of fit  between these 

twoo models implies that error is present in the specified structure of the factor loading 
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matrixx of the model under study. 

Whenn a model does not adequately describe the data, an exploratory search for 

thee sources of misfit may also be pursued. This demarcates a turning-point where the 

confirmatoryy approach of CFA becomes exploratory. Exploratory reformulation of the 

modell  such that it fits the data better has been subject to criticism (MacCallum, 

Roznowsky,, & Necowitz, 1992). The key problem with exploratory model 

modificationn is that this procedure frequently fails to identify the correct population 

parameters.. Two examples of incorrectly identified model parameters are put forward 

here.. First, errors due to sampling fluctuation may occur when parameters are added 

too the model which are consistent with the specific characteristics of the sample under 

consideration,, but which may turn out to be unnecessary if the population covariance 

structuree were known (MacCallum et al., 1992). Hence, the reformulated model will 

nott replicate in an independent sample. Second, added parameters may compensate 

forr the misspecification in the initial model. In this situation, the added parameters 

mayy turn out to be unnecessary, if the model in the population were known, and were 

fittedd to the data (Green, Thompson & Poirier, 1999). 

Despitee the risks of adding parameters which merely reflect chance 

capitalisationn or compensation for an initially misspecified model, an exploratory 

analysiss within CFA methodology is nevertheless pursued in Chapter 4 for each of the 

elevenn samples studied there. Having considered multiple a priori defined models, the 

purposee of model modification in Chapter 4 is to illustrate the overall amount of error 

inn the specified structure of the factor loading matrices. The emphasis is on the extent 

off  misspecification in the factor loading matrices rather than on interpretation of the 

specificc parameters which are identified as disturbing model fit. These may or may not 

replicatee in independent samples drawn from the same populations, or when setting 

outt with a different a priori model. 

PCA,, EFA, and their  relation to CFA 

Heree is outlined firstly why Factor Analysis (i.e. EFA or CFA) is more suited to the 

dataa studied here than PCA. Second, differences between EFA and CFA are briefly 

described.. Both PCA and EFA play an important role in the clinical literature. 

Althoughh neither PCA nor EFA is used in the present thesis, a brief clarification of 
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theirr differences is warranted, since this provides insight in the additional value of 

CFA.. Thus, a rationale is provided why CFA was used throughout the present thesis, 

despitee the difficulties which were encountered as they were described above. 

PCAPCA and Factor Analysis 

Althoughh PCA is often referred to as a factor analytic model, strictly speaking, 

itt is not. PCA and Factor analysis are often used interchangeably in the clinical 

literature.. Both statistical techniques are used with a similar aim, i.e. to reduce a large 

sett of variables to a more parsimonious set of variables with negligible loss of 

information.. Nevertheless, PCA and factor analysis work differently. 

First,, PCA is a statistical method which transforms the observed variables into 

aa new set of variables (principal components) such that, in descending order of the 

magnitudee of the eigenvalues, they account for successively less amounts of observed 

variance.. The principal components are defined as linear combinations of the 

observedd variables. Thus, the explanatory variables are the observed variables and the 

dependentt variables are the principal components. In PCA, there are as many principal 

componentss as there are variables analysed. Data reduction is accomplished by 

selectingg those principal components which account for the largest proportion of 

variance.. In contrast, in factor analysis a statistical model is posited on how the 

covariancee (or correlation) between manifest variables is produced given that these 

variabless have fewer latent factors in common. Thus, in factor analysis the latent 

variabless determine the observed variables rather than the reverse (PCA). Potentially, 

thee latent variables in factor analysis have a status which transcends the observed 

variables.. In theory, when observed variables are added which are dependent on the 

samee latent variable, the meaning of the factor does not change. In contrast, when 

variabless are added in a PCA, the principle components, as linear combinations of the 

observedd variables, change accordingly. Therefore, the factor analytic model is more 

consistentt with the study of latent variables than PCA. To illustrate, the same latent 

variabless are studied in Chapter 4, but they are differently operationalised in different 

samples,, as a test of current conceptions of these latent variables. Such a study makes 

sensee from the factor analytic perspective, but not from the PCA perspective. 

Althoughh it has been shown that for practical purposes the choice for either 
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PCAA or factor analysis may not affect the substantive results (Velicer & Jackson, 

1990),, this typically does not hold for the type of variables presently under 

investigation.. This is due to a second difference between PCA and factor analysis: 

Factorr analysis is aimed at explaining the covariation between the variables, whereas 

PCAA is aimed at explaining the total variance of the variables, which includes the 

uniquee variance (i.e. both the variance specific to each observed variable as well as 

randomm error variance). Differences in results between die two methods are observed 

whenn (1) the observed variables have relatively small common variance, (2) the 

commonn variance varies considerably across variables, (3) factors are substantially 

correlated,, or (4) the observed variables are of complex structure (Bentler & Kano, 

1990;; Gorsuch, 1990). 

Al ll  of these conditions apply to the data analysed here. First, the analysis of 

individuall  items rather than aggregated scores, as is done in the present study, 

providess an example of a small common variance to unique variance ratio. Second, in 

childd psychopathology, the common variance present in individual items tends to vary 

withh the problem domain: It tends to be higher for problem items from the 

externalisingg than the internalising problem domains. Additionally, within a single 

problemm domain, the current situation is that some items are more indicative of the 

targetedd construct than others. Third, syndrome dimensions tend to be substantially 

correlated.. Fourth, problem items are not necessarily of simple structure. That is, 

somee load with two or more factors rather than one. Thus, the use of PCA or factor 

analysiss may considerably affect the results. Therefore, the choice for either PCA or 

factorr analysis should be guided by whether one wishes to account for the total or die 

commonn variance of the observed variables. Allowing each of the problem items to be 

imperfectt indicators of the underlying latent variable by using factor analysis instead 

off  PCA provides a more realistic and more precise model of the data under study. 

Factorr analysis allows for perfect indicators if they exist. Conversely, PCA may 

indicatee tiiat loadings are substantial where, in fact, tiiey are trivial. 

CFACFA and E FA 

Factorr analysis has its applications in exploring which latent variables are important to 

study,, and perhaps more importantly, in identifying the best indicators to measure 
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thesee latent variables. In its early form, factor analysis was used for exploratory data 

analysiss (EFA). Originating in the work of Jöreskog (1969), factor analysis shifted its 

focuss to a hypothesis testing statistical method (CFA). Specifying a priori the 

hypothesisedd relation between observed and latent variables, CFA tests statistically 

thee tenability of this model against sample data. Although these two methods differ in 

theirr a priori explicitness on how the observed variables relate to the latent variables, 

thee distinction is not always clear-cut. Well designed EFAs may be characterised as 

takingg a hypothesis testing approach (see Comrey & Lee, 1992), while in CFA 

additionall  exploration of the data is common in the situation that adequate fit cannot 

bee obtained for the hypothesised model. 

Onee merit of CFA lies in its potential to directly evaluate goodness of fit of a 

specificspecific model to the data. In contrast to EFA, the hypothesised pattern by which each 

observablee variable loads with a particular factor is imposed on the data. This is done 

throughh estimation of only those symptoms' factor loadings by which the syndromes 

aree hypothesised to be measured, while constraining the factor loadings to zero for 

whichh there are no hypothesised links between the syndromes and the symptoms. 

Comparedd to an EFA, it is the tenability of the latter overidentifying pattern of 

constraintss to zero which is evaluated when determining goodness of fit. If this 

imposedd structure is incorrect, model fit suffers. In comparison, EFA is a rather weak 

modell  of the structure in the data: All observed variables load with all factors in the 

model.. Thus, in EFA there are no over-identifying constraints to define the nature of 

thee relations between the manifest behavioural problems and the underlying latent 

variables,, and nothing is tested beyond the number of factors underlying the observed 

covariancee patterns. This is known as the rotation problem in EFA: All possible 

rotationss in EFA yield identical goodness of fit, and hence, the outcome of a particular 

rotationall  procedure (the substantive content of the problem dimensions) may be 

replacedd with another outcome without changing goodness of fit to the data. In 

contrast,, in CFA, the orientation of the factors in the factorial hyperspace is defined by 

thee model. Given that in child psychopathology hypotheses can be formulated on 

whichh symptoms are indicative of a particular syndrome and which are not, EFA lacks 

parsimony.. CFA is also known under the name of Restricted Factor Analysis, thus 

contrastingg it with EFA. 
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AA second drawback of EFA is that it operates under the assumption that the 

uniquee factors of the variables consist of non-systematic measurement error, i.e. the 

uniquee factors are uncorrelated with one another. This assumption is required for the 

identificationn of the common factors. Thus, all common factors are identified, 

regardlesss of whether these are conceptually relevant or due to structural errors in 

variablee choice or data. To illustrate, the application of EFA is problematic with 

regardd to so called "doublet factors", i.e. factors that load on only two manifest 

variables.. These correspond to the correlated uniquenesses in a CFA (Chapter 4). In 

EFA,, these errors may easily result in a factorial structure which is rather different 

fromm that which was a priori hypothesised, regardless of whether the overall 

hypothesisedd structure in the data is generally on target. Thus, the presence of doublet 

factorss invalidate the measurement model. One of the advantages of CFA over EFA 

liess in how the outcome of the analysis is influenced by these structural errors in the 

modell  or data. In CFA, the presence of errors is indicated by model fit deterioration, 

butt does not change the hypothesised factorial structure itself. Thus, CFA allows for 

assessmentt of the overall appropriateness of the model as it was hypothesised, 

regardlesss of relatively minor errors. 

Earlierr it was described that the unrestricted model, statistically equivalent to 

ann EFA (Jöreskog, 1979b), was fitted to the data in the present thesis. This model was 

nott used for exploratory identification of the common factors. Rather, it was fitted to 

thee data in order to acquire goodness of fit in the situation that there are no restrictions 

onn the nature of the relations between the manifest indicators and the latent syndrome 

dimensions.. The goodness of fit for the unrestricted model served as an anchor by 

whichh to evaluate goodness of fit of the more restricted models, and hence, as a means 

too locate sources of misfit. By specifying an EFA within a CFA, the fit indices are 

providedd which have been developed within SEM methodology. These fit indices 

havee not been incorporated in statistical programs such as SPSS, which provides the 

Chi-squaree only. 

OrthogonalOrthogonal or oblique factors 

Inn Chapter 3, there is mentioned the orthogonal rotation procedure which was used for 

identifyingg the syndrome dimensions of the CBCL and the TRF (Achenbach, 1991a, 
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1991b).. In contrast, throughout this thesis, factors were allowed to correlate. In CFA, 

positingg that orthogonal factors underly the covariance structure in the data is 

uncommon.. In contrast, in PCA and EFA the orthogonal rotation criterion is often 

used.. As a final note on the methodology used in the present thesis, the difference 

betweenn orthogonal and oblique rotation procedures is clarified here. The objective of 

ann orthogonal rotation is to reduce observed variables to a set of uncorrelated factors. 

Althoughh this offers ease in the understanding of the factors, the drawback of using an 

orthogonall  rotation procedure when analysing child psychopathological data is that 

uncorrelatedd factors strain reality. That is, different problem dimensions in child 

psychopathologyy tend to be correlated. It is more realistic to conceive of different 

syndromee dimensions as different, though overlapping, by being correlated. When in 

realityy factors are correlated, yet orthogonality is imposed, the covariance present in 

thee data manifests itself by a factorially complex structure, i.e. items tend to load with 

moree than one factor (Cattell & Dickman, 1962). In measurement instrument 

development,, the presence of factorially complex items is unattractive, since the 

meaningg of the factors is conceptually less transparent. Moreover, estimation of the 

correlationss among factors is in itself an important goal in child psychopathology. 

Imposingg orthogonality implies, for example, that there are no reciprocal influences 

betweenn problem behaviours of different domains, or that there are no common causes 

underlyingg different factors. Both reciprocal influences and common causes are likely 

too play a role in child psychopathology. This implies a non-zero correlation between 

factors.. Orthogonal factors are a special case of oblique factors. Allowing for oblique 

factorss does not create a correlation between factors where none exist. Conversely, 

imposingg orthogonality distorts the outcome of the factor analysis where a correlation 

betweenn factors exists. Thus, in child psychopathology, imposing orthogonality 

reducess rather than enhances clarity in understanding the meaning of factors. 

Inn summary, there was described in the present chapter how the factor analytic model 

mayy be applied as a model of child psychopathology. There are, however, difficulties 

associatedd with the application of the factor analytic model to symptom data. Firstly, 

thee measures of association, i.e. the covariance, or alternatively, the polychoric 

correlation,, are not optimal for skewed and categorical data. One of the problems 
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associatedd with this is the potential instability of the results. It was sought to 

overcomee this problem by collecting many samples of large size. Secondly, the ML 

andd ULS fit functions, used for fitting the model to the data, are not optimally defined 

forr skewed and categorical data. Although this does not affect the estimated 

parameterss itself, it seriously impedes the decision on the adequacy of the model. 

Determiningg goodness of fit, even under conditions of multivariate normality, should 

bee considered as "work in progress". The behaviour of the fit indices under 

unfavourablee conditions such as those in the present thesis is not fully understood. For 

thiss reason, and given the research question in the present thesis on the relative 

empiricall  support for the CBCL and DSM-IV taxonomies, assessment of model fit  is a 

majorr theme in Chapters 3 and 4. Firstly, the problem of interpreting model fit is 

addressedd through simulation studies, which provide standards for model fit adequacy 

underr the precise data conditions in each of the samples studied. Secondly, model fit 

adequacyy is addressed through comparisons with (partially) nested alternatively 

specifiedd models. Despite the difficulties associated with factor analysing symptom 

data,, important progress has been made since the development of CFA. Most 

importantly,, the advantage of CFA over the older methods of EFA and PC A lies in its 

flexibilityflexibility  to fit  multiple a priori defined models to the data which can be compared 

withh one another on the basis of their adequacy of fit. What this approach yields when 

appliedd to the two dominant taxonomies of child psychopathology is shown in the 

followingg chapters. 
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Syndromee Dimensions of the Child Behavior  Checklist and the 

Teacherr  Report Form: A Critical Empirical Evaluation 

TheThe construct representation of the cross-informant model of the Child Behavior Checklist 

(CBCL)(CBCL) and the Teacher Report Form (TRF) was evaluated using confirmatory factor 

analysis.analysis. Samples were collected in seven different countries. The results are based on 

13,22613,226 parent ratings and 8893 teacher ratings. The adequacy of fit for the cross-informant 

modelmodel was established on the basis of three approaches: conventional rules of fit, simulation, 

andand comparison with other models. The results indicated that the cross-informant model fits 

thesethese data poorly. These results were consistent across countries, informants, and both 

clinicalclinical and population samples. Since inadequate empirical support for the cross-informant 

syndromessyndromes and their differentiation was found, the construct validity of these syndrome 

dimensionsdimensions is questioned. 
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Introductio n n 

InIn both the clinical-diagnostic tradition and the empirical-quantitative tradition, 

taxonomiess of child psychopathology have developed in recent years from relatively 

undifferentiatedd to specific concepts (Achenbach, 1995; Cantwell, 1996; Volkmar & 

Schwab-Stone,, 1996). However, in the clinical-diagnostic tradition, both the 

diagnosticc labels and the criteria used for the clinical assessment of childhood 

psychiatricc syndromes have been the subject of debate (see DSM; American 

Psychiatricc Association, 1980, 1987, 1994; and ICD; World Health Organisation, 

1967,, 1978, 1992). Clinically derived taxonomies have been criticised further for their 

lackk of empirical support (Achenbach, 1995; Quay, 1986a, 1986b). In contrast, the 

quantitative-empiricall  approach to conceptualising childhood psychiatric syndromes 

hass provided heterogeneous findings with regard to which symptoms measure which 

problemm dimensions. That is, despite some consistency of global clusters across 

empiricall  studies (Quay, 1986b), delineation of these childhood syndrome dimensions 

iss still imprecise. Critics of the quantitative-empirical approach suggest that there is 

littl ee congruity with regard to both the number and the nature of problem dimensions 

thatt are mutually necessary and sufficient to represent various domains of 

psychopathologyy (Millon, 1991). In short, to date there is neither agreement nor 

empiricall  evidence regarding exact operationalisation of childhood psychiatric 

syndromes. . 

Consequently,, instruments with apparently comparable coverage differ with 

regardd to which syndrome dimensions are indexed by which symptoms. For example, 

thee modified Conners Teacher Rating Scale (CTRS-28; Goyette, Conners, & Ulrich, 

1978)) and the Teacher Report Form (TRF; Achenbach, 1991b) contain respectively 

thee dimensions of Inattentive-Passive and Attention Problems. Both of these 

empiricallyy derived instruments address the construct "Inattention". They differ, 

however,, in that the TRF "Attention Problems" scale contains items such as "can't sit 

still" ,, "impulsive", and "fidgets", which are elements of the hyperactive/impulsive 

domainn of the clinical diagnosis Attention-deficit/Hyperactivity Disorder (ADHD in 

DSM-IV;; American Psychiatric Association, 1994) or Hyperkinetic Disorder (HKD in 

ICD-10;; World Health Organisation, 1992) (for a discussion of ADHD and HKD, see 

Swansonn et al., 1998). In contrast, the CTRS distinguishes between the dimensions 
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"inattention""  and "hyperactivity". Furthermore, the TRF contains in the "Aggression" 

scalee items that are part of the CTRS's "hyperactivity" scale: "disturbs other children", 

"demandss must be met immediately", and "demands a lot of attention". Thus, the 

constructss comprised in the TRF and the CTRS, while containing apparently similar 

problemm dimensions, differ in content and domain, and differ as to how they are 

relatedd to the clinical diagnosis of ADHD/HKD. In short, a typology of childhood 

psychiatricc syndromes, whether originating from the clinical or empirical tradition, is 

inn a state of "work in progress". 

Partt of this process is the sharpening of definitions and criteria. As Quay 

(1986a,, p. 2) put it: "We can never arrive at a scientific understanding of any specific 

disorderr until we can describe it accurately and determine how it is different from 

otherr disorders". Research effort has been concerned primarily with criterion-related 

validationn through aetiological, prognostic, or treatment outcome studies (Frick et al., 

1994;; Lahey, Applegate, Barkley et al„  1994; Lahey, Applegate, McBurnett et al., 

1994).. However, the power of these external construct validation studies depends 

uponn the adequacy with which the diagnostic groups are defined and selected. This in 

turnn depends upon the conceptual coherence of the symptoms in syndromes and the 

precisionn with which these can be differentiated from one another. Ideally, 

clarificationn of the internal construct validity of diagnostic syndromes and their 

definingg criteria should occur prior to validation with respect to external criteria 

(Waldman,, Lilienfeld, & Lahey, 1995). 

Thee present paper is concerned with the construct representation of the 

empiricallyy derived syndrome dimensions used in the CBCL (Achenbach, 1991a) and 

thee TRF (Achenbach, 1991b). The work of Achenbach and associates is one of the 

majorr efforts towards a quantitative empirically defined taxonomy of child 

psychopathology.. Furthermore, this research is an excellent example of how the issue 

off  combining information from multiple informants may be addressed. In addition, 

thiss research programme included attempts to ascertain the cultural (in)dependence of 

thee empirical taxonomy (Berg, Fombonne, McGuire, & Verhuist, 1997; De Groot, 

Koot,, & Verhulst, 1994, 1996). These instruments have been translated into 58 

languages.. Over 2300 publications report both practical and research applications of 

thesee instruments. Given their widespread use, a thorough investigation of the 
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constructt representation of the cross-informant syndromes seems warranted. 

Inn the present paper, the eight cross-informant syndromes of the CBCL and the 

TRFF are studied in samples collected in seven different countries, separately for 

parentss and teachers. The objective is to determine the internal construct validity of 

thesee syndrome dimensions. A strong test of the construct validity of the syndrome 

representationn of an instrument is the replication of its factor structure in different 

culturess (Bird, 1996; Verhuist, 1995). Furthermore, empirical support for the validity 

off  similar syndrome dimensions across informants is a prerequisite for uniformity of 

measurementt instruments. A factor analytic approach was used in the present study to 

determinee internal construct validity, as described below. 

TheThe factor analytic approach 

Inn this study, construct validity is investigated within a factor analytic framework. A 

factorr is a latent variable on which individuals vary. In factor analysis the underlying 

constructss are assumed to be continuous. The factor analytic model provides a 

dimensionall  view of childhood syndromes. In the dimensional tradition, differences 

betweenn children's scores on a particular syndrome dimension are viewed as 

quantitative,, varying in intensity rather than in quality. "Normal" children will have 

certainn scores on the dimension and children who have certain problems will have 

otherr scores on the dimension. Thus, even when the child is typically not an 

aggressivee person, the construct "Aggression" is still relevant to him/her (see Jackson, 

1973).. It is further assumed that there is no discontinuity between those children who 

havee the syndrome and those who do not have the syndrome. The eight syndromes of 

thee CBCL and the TRF were derived in this dimensional tradition (Achenbach, 1991a, 

1991b). . 

Inn the factor analytic framework the latent variables are viewed as theoretical 

abstractionss that cannot be observed directly. They can, however, be assessed by 

consideringg the degree to which the associated observable variables are present. This 

distinctionn between the unobservable and the observable is also fundamental to 

developmentall  psychopathology (Rutter & Pickles, 1990). Different types of 

psychopathologyy are regarded as referring to different constellations of symptoms. 

Thee symptoms are regarded as representative but imperfect indices of the syndrome. 
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Theyy are the basis from which the presence of underlying unobservable syndrome of 

thee child is deduced. Thus, both factor analysis and child psychopathology assume 

latentt underlying constructs which have measurable attributes. 

Factorr analysis assesses the construct validity of syndrome dimensions by 

examiningg the internal structure of the instrument through modelling the patterns of 

covariationn among the measurable attributes. The notion that the presence of certain 

symptomss is a manifestation of a particular underlying syndrome implies that these 

symptomss occur together to some extent in children with that syndrome. Symptoms 

thatt are not features of the syndrome are less likely to be present in these children. 

Childrenn with another syndrome are, in turn,, more likely to exhibit the symptoms that 

aree regarded as diagnostic indicators for this second syndrome. Children with no 

syndromess are likely to have low scores on the symptoms throughout. Syndrome 

dimensionss are thus implied by the patterns of covariance among the symptoms. Not 

alll  the symptoms need to be present or absent to the same degree, but the more the 

hypothesisedd pattern is present, the more coherent and differentiated will be the 

underlyingg hypothesised problem dimensions (Muthén, Hasin, & Wisnicki, 1993). A 

goodd match between the pattern of covariation predicted by the factor model and that 

observedd in the data suggests that there is empirical support for the hypothesised 

modell  representing the syndrome dimensions, the items by which these syndrome 

dimensionss are indexed, and their differentiation. 

Twoo approaches can be distinguished in factor analysis: Exploratory Factor 

Analysiss (EFA) and Confirmatory Factor Analysis (CFA). These approaches differ in 

thee degree of a priori hypothesised explicitness of the patterns of clustering of the 

symptoms.. EFA emphasises the exploration and identification of the latent variables 

andd their indicators. The syndrome dimensions of the CBCL and the TRF were 

developedd in this inductive manner by means of Principal Component Analysis 

(PCA).. This method is similar to EFA in that both techniques seek to identify 

underlyingg dimensions of observed variables. Items were chosen such that they 

formedd a representative and wide range of childhood psychiatric problem behaviours 

fromfrom which the syndrome dimensions were empirically derived (Achenbach, 1991a, 

1991b).. CFA, on the other hand, aims at the confirmation of a hypothesised factor 

structuree rather than exploration. The explicit factor structure derived in an 
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exploratoryy manner for the CBCL and the TRF (Achenbach 1991a, 1991b), may be 

followedd up with more formal hypothesis testing with CFA in subsequent samples. 

AA schematic representation of the cross-informant factor model, as well as a 

listt of the relevant problem items for both type of informants, is presented in Figure 1. 

Figuree 1 is a representation of the general factor analytic equation: 

wheree x is the vector of observed variables, i.e. the problem items; Ax is a matrix of 

factorr loadings; £ is a vector of common factors; and S is the vector of specific factors. 

Thus,, there are two categories of latent variables: common factors and specific 

factors.. The common factors represent the underlying syndrome dimensions, which 

givee rise to the covariation between the problem items. The specific factors are 

responsiblee for variation unique to each problem item. In short, a child's score on a 

problemm item is determined partly by the child's score on the syndrome dimension 

specifiedd by the model, and partly by unique variance. 

Thee model shown in Figure 1 is a confirmatory factor model. Instead of all 

problemm items loading on all underlying constructs, as in an exploratory factor model, 

thee measurement structure is defined by a specific prespecified pattern of items 

loadingg on specific constructs. In Figure 1 it is indicated that the items in the model 

followw a simple structure, i.e. a child's score on a particular problem item is dependent 

onn only one underlying syndrome dimension in the model (see Jöreskog, 1979a). 

Figuree 1 is simplified in two respects: First, the number of items is not constant but 

variess for each of the eight cross-informant syndromes. Second, a small number of 

items,, as specified in the cross-informant model, load on more than one syndrome 

dimensionn and are thus of complex structure (see legend in Figure 1). 

Additionall  model specifications may be derived from Figure 1. First, the 

covariationss among the specific factors are required to be zero in order not to 

introducee additional symptom covariation over and above the eight hypothesised 

cross-informantt syndromes. Second, the double-headed arrows connecting the 

commonn factors indicate that the common latent constructs covary. Although 

originallyy the syndrome dimensions were derived using an orthogonal rotation 

proceduree (Achenbach, 1991a, 1991b), the requirement of uncorrelated problem 

dimensionss seems to be too stringent, given the syndrome overlap in child 
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Figuree 1 Schematic representation of the CBCL and TRF cross-informant measurement structure 
andd list of pertaining problem items (model 6); the problem item numbers correspond with the 
numberss in the CBCL and the TRF; symptom content is summarised; the common item model is based 
onn the 77 items common to the CBCL and the TRF cross-informant model; the full cross-informant 
modell  is based on 85 symptoms for the CBCL, and 101 for TRF; * indicates that the symptom is of 
complexx structure in the common symptom cross-informant model; # indicates that symptom is of 
complexx structure in the full cross-informant model. 
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psychopathologyy (Angold, Costello, & Erkanli, 1999; Caron & Rutter, 1991; Sonuga-

Barke,, 1998). A correlated factor model (or an oblique rotation) may thus be a more 

realisticc choice, resulting in factors that potentially have a better chance to be 

integratedd in existing theory. The use of a correlated factor model is consistent with 

previouss CFA studies on the measurement structure of the CBCL (Berg et al., 1997; 

Dedrick,, Greenbaum, Friedman, Wetherington, & Knoff, 1997; De Groot et al., 1994; 

Vann den Oord, 1993) and the TRF (De Groot et al., 1996). 

Thee goodness of fit of a factor model is indicated by the degree to which the 

theoreticall  covariance (or correlation) structure implied by the hypothesised cross-

informantt model and the observed sample covariance (or correlation) matrix agree 

withh one another. When this fit is found to be acceptable for the parent data, as well as 

thee teacher data, the eight syndrome dimensions are judged to provide an adequate 

summaryy of the covariation patterns among the problem items. This would provide 

supportt for the internal construct validity of the cross-informant model. 

Havingg established that the fit  is acceptable, the correlations among the factors 

andd the factor loadings may be interpreted. This provides information on the relative 

independencee of each of the syndrome dimension, as well as the degree to which each 

off  the problem items is a central feature of the syndrome dimension. 

Confirmatoryy factor analysis has been applied in a number of studies using the 

CBCLL (Berg et al., 1997; Dedrick et al., 1997; De Groot et al., 1994; Van den Oord, 

1993),, and in one study using the TRF (De Groot et al., 1996). Previous studies 

restrictedd their analysis to only one method: Unweighted Least Squares (ULS) applied 

too polychoric correlations (described below), using conventional rules to assess 

goodnesss of fit. In the present study two methods are used: Maximum Likelihood 

(ML)) applied to product moment correlation coefficients and ULS applied to 

polychoricc correlations. These methods are complementary: ML is the most 

commonlyy method used in CFA (see, e.g. Marsh, Hau, Balla, & Grayson, 1998), and 

productt moment correlation coefficients (PMCCs) are relatively stable. In contrast, 

ULSS can be applied to matrices that are deficient in rank (Wothke, 1993), which is the 

casee for the polychoric correlation matrices in our samples. Polychoric correlations, 

althoughh more unstable, may provide more accurate estimates of the underlying 

associationss between the symptoms. These methods are described in more detail in the 
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methodd section of this paper. The adequacy of fit  for the cross-informant model is 

establishedd here on the basis of three approaches: conventional rules of fit, simulation, 

andd comparison with other models (also described below). In addition, the diversity 

andd volume of the samples reported here are unequalled. The central question is: Is 

theree sufficient evidence for the factorial validity of the empirically defined taxonomy 

off  the CBCL and TRF to justify its use and interpretation? 

Method d 

Subjects Subjects 

Dataa were collected from the following seven countries: Greece, Israel, Norway, 

Portugal,, The Netherlands, Turkey, and the United States of America. Table 1 lists the 

agee and gender distributions of each of the samples. These samples have been 

describedd in detail elsewhere. The Norwegian (Narvik & Zeiner, 1995), Turkish (Erol, 

Arslan,, & Akcakin, 1995), Portuguese (Fonseca et al., 1995), Israeli (Zilber, 

Auerbach,, & Lerner, 1994), Greek (Hartman et al., 1995), and United States (Loeber, 

Farrington,, Stouthamer-Loeber, & Van Kammen, 1998) data were sampled from the 

generall  population. Two samples consisted of clinically referred children, a Dutch and 

ann Israeli sample (Zilber et al., 1994). The Israeli teacher sample was a mixed sample 

(Auerbach,, Goldstein, & Elbadour, 1998). About half of this sample was rated by the 

teacherss as having problems to the extent that clinical evaluation was warranted. For 

thee Norwegian subjects only CBCL ratings were available. Both CBCLs and TRFs 

weree available for the Dutch, Greek, Israeli, Portuguese, Turkish, and US samples. 

Eachh sample was analysed separately, since we did not want to assume a priori that 

thee samples are homogeneous, i.e. they can be described by the same model (see, e.g., 

Muthén,, 1989). Samples that are different with respect to some known external 

criterionn (e.g. country) may have a different factor structure. Likewise, we did not 

modell  parent and teacher data simultaneously in a Multitrait-Multimethod matrix 

(MTMM )) (Campbell & Fiske, 1959; see, for an example of CFA applied to MTMM 

data,, Kenny & Kashi, 1992). This procedure averages out rather than illuminates 

potentiall  differences between parent and teacher populations (see Wothke, 1996, for 

moree complex statistical models than CFA which allow for interactions between traits 

andd methods). 
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Cross-informantCross-informant model 

Thee CBCL and the TRF are questionnaires for assessing problem behaviours and 

competenciess of children as reported by their parents and teachers, respectively 

(Achenbachh 1991a, 1991b). The part of these instruments relating to problem 

behaviourr consists of 120 problem items. These items are rated using a 3-point Likert 

scalee (Likert, 1932), where 0 indicates responses of "not true", 1 "somewhat or 

sometimess true", and 2 "very true or often true". Achenbach developed a cross-

informantt model that is similar for both sexes, a large age range (4 to 18 years), and 

forr three informants (parent, teacher, child). This model consists of eight syndromes, 

whichh are measured by 85 of the 120 items for the CBCL and 101 of the 120 items for 

thee TRF (see Achenbach, 1991a, p. 45; 1991b, p. 36, for an exact representation of the 

cross-informantt model), which is given in Figure 1 here. Consequently, the eight 

syndromess are partly indexed by different items for parents and teachers. Seventy-

sevenn problem items of the cross-informant syndromes are common to both 

instruments. . 

Bothh the full cross-informant model, based on 85 and 101 items, respectively, 

andd the restricted cross-informant model, based on the 77 common items, were fitted 

too the data. These models are referred to as the full cross-informant model and the 

commonn item model, respectively. The separation of these two models facilitates 

comparisonss of model fit of parents and teachers, since for the common item model 

onlyy the informants reporting the problems of the child differ, but the problem items 

themselvess do not. 

DataData analysis 

Childhoodd psychiatric symptoms do not fulfi l the factor analytic requirements of 

normallyy distributed variables. They are known to be skewed (see, for example, 

Farringtonn & Loeber, in press). Furthermore, as with most questionnaires in child 

psychiatry,, the CBCL and the TRF are scored on an ordinal (three-point) rather man a 

continuouss scale. There is no agreed best method for factor analysing a large number 

off  highly skewed, ordinally scored items with restricted sample sizes. Due to space 

limitationss a brief account of the relevant problems and the choices made with regard 

too the data analysis is provided here. 
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MeasureMeasure of association 

Thee first choice to be made for the data here concerns the type of measure of 

associationn to be used. Given that the data are categorically measured, a polychoric 

correlationn (Jöreskog, 1994; Olsson, 1979), rather than a covariance or PMCC would 

seemm to be the best choice. The reason for this is that the maximum value of the 

covariancee (or correlation) between two categorically scored items is often 

downwardlyy biased (Farrington & Loeber, in press; Muthén, 1989). This bias 

increasess when the number of response categories is small, and as the item responses 

departt from equal representation in the response categories. These attenuated 

correlationss result in downwardly biased factor loadings. This would incorrectly 

indicatee poor reliability and validity of the items. Simulation studies have generally 

shownn that polychoric correlations do not suffer from this problem and that they 

providee accurate estimates of pairwise correlations (Babakus, Ferguson, & Jöreskog, 

1987). . 

However,, some properties of the data in the present study argue against the use 

off  polychoric correlations. First, the assumption of underlying bivariate normality of 

thee variables required for polychoric correlations may be unrealistic. It is improbable 

thatt the skewness of the item scores can be attributed solely to crude measurement. 

Evenn use of a continuous scale would reveal that the majority of children cluster in the 

"noo problem" range. Second, the considerable skew creates a paucity of observations 

inn the 1 and 2 response categories and the bivariate distribution of the problem items 

aree thus concentrated in the null category. When the expected cell frequencies are low, 

thee polychoric correlation coefficient may be distorted, unless extremely large samples 

aree used (Muthén, 1989). For these two reasons, estimates of the polychoric 

correlationss are considerably more unstable than the usual PMCCs (Muthén, 1989). In 

thee present study, it was decided to fit  the cross-informant model to both polychoric 

correlationss and PMCCs. Prelis-2.12a (Jöreskog & Sörbom, 1993a) was used to 

calculatee both measures of association. 

FitFit  Junction 

Thee second problem for the analysis of the data reported here concerns the fit 

function.. The choice of fit function is guided by the distribution of the items, where 
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thee normal distribution theory estimators (e.g. Maximum Likelihood) apply to 

multivariatee normally distributed items. The Asymptotic Distribution Free (ADF) 

(Browne,, 1984) estimator applies to all other distributions. Theoretically, the ADF 

estimatorr is here the appropriate fit function. 

However,, for practical data analysis, the usefulness of the ADF test statistic is 

seriouslyy limited because of its extreme instability (Hu, Bentler, & Kano, 1992). The 

skewnesss of the data aggravates this problem (Muthén, 1989). Simulation studies have 

shownn that only when sample size is extremely large and/or the number of degrees of 

freedomm are relatively small, does the ADF Chi-square statistic work satisfactorily 

(Muthénn & Kaplan, 1985, 1992). The large measurement model (due to the number of 

itemss contained in both the CBCL and TRF) evaluated in this study (and consequent 

largee number of degrees of freedom) prohibits the use of the ADF fit function (see 

Muthén,, 1989). It has been suggested that more than 10,000 children for a single 

samplee would be needed to use ADF for the analysis of the cross-informant model 

(Dedrickk et al., 1997). 

Inn the present study the ML fit function was applied to the PMCCs, for 

pragmaticc rather than theoretical reasons. ML is the most commonly used estimation 

methodd in factor analysis (Marsh et al., 1998). The ULS estimation method was used 

forr the analysis of the polychoric correlations (see Rigdon & Ferguson, 1991). Lisrel-

8.12aa (Jöreskog & Sörbom, 1993b) was used for both ML and ULS. The latter method 

allowss for comparisons of results with the earlier-cited studies on the measurement 

structuree of the CBCL and the TRF (Dedrick et al., 1997; De Groot et al., 1994, 1996; 

Vann den Oord, 1993). as these studies consistently used polychoric correlations as the 

measuree of association and ULS as the estimation method. In this study, we will also 

bee able to compare the results from ML estimation and PMCCs with those from ULS 

estimationn and polychoric correlations. 

ModelModel Fit 

ConventionalConventional rules of fit 

Itt was noted above that there is no optimal measure of association and no 

appropriatelyy defined fit function for the data studied here. Consequently, the 

calculatedd Chi-square statistic does not follow the theoretical Chi-square distribution 
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andd is therefore difficult to interpret. The evaluation of how adequately the model fits 

thee data is thus seriously impeded. 

Fortunately,, the fit of the model to the data may be assessed by other means 

thann the Chi-square. Multiple fit  indices are generally used because there is no agreed 

uponupon best fit index. In addition to Chi-square, the following fit indices are considered 

inn the present study: Root Mean Square Error of Approximation (RMSEA) (Steiger, 

1990),, Root Mean Square Residual (RMR) (Bollen, 1989), Goodness of Fit Index 

(GFI)) (Jöreskog & Sörbom, 1989; Tanaka & Huba, 1985), and the Comparative Fit 

Indexx (CFI) (Bentler, 1990). 

AA major problem with these fit indices is that the theoretical probability 

distributionss for these fit indices are unknown. Consequently, rules of thumb are used 

forr the range of values that are generally taken to indicate a good fit. This concerns the 

followingg ranges: RMSEA (0.03-0.08); RMR (0-0.05); GFI (0.90-1.00); CFI (0.90-

1.00). . 

However,, the extent to which the data characteristics reported here influence 

thee values of these fit indices cannot be determined. Fixed cut-off values for adequate 

fitfit  may not work well with large models, large sample sizes, and categorically skewed 

variables,, resulting in the aforementioned less than optimal measures of association 

andd estimation methods. Whether the above-mentioned rules of thumb apply to the 

presentt situation is currently unknown. 

Simulation Simulation 

Inadequatee values of the various fit indices may result from violation of the factor 

analyticc requirement of multivariate normality of the variables. Thus, inadequate fit 

valuess do not unequivocally indicate that the model is wrong, as the skewed, discrete 

variabless analysed here by no means approximate normality. It was, therefore, decided 

thatt additional procedures were needed for evaluating goodness of fit. One way to 

accomplishh this is by means of studying the Chi-square and the other fit  indices in a 

simulationn study. 

Inn simulation, instead of deciding on the fit of the model on the basis of the 

theoreticall  statistical distribution of a fit  index (Chi-square) or on the basis of a priori 

cut-offf  values (RMSEA, RMR, GFI, CFI), which may or may not be applicable to the 
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presentt data, model fit is evaluated by the empirical probability distribution of these 

fitfit  indices. A simulation study provides distributions for the various fit indices taking 

thee skewed categorical distributions observed in the samples into account. The idea of 

simulationn is to draw samples repeatedly with the distribution characteristics as 

observedd in the sample from a population for which the theorised model holds, but 

withh the introduction of random error through sampling. Subsequently, the theorised 

modell  is fitted to each of these simulation samples, in order to obtain an empirical 

samplingg distribution of the fit indices. Actual values of the fit  indices as they are 

foundd for each of the samples studied here may then be compared with this range of 

values,, which fall under random sampling variations if the model is valid. In these 

simulatedd distributions of the fit  indices, potentially inadequate fit  due to inaccuracy 

off  the theorised model is disentangled from apparent inadequate fit  caused by 

violationss of distribution assumptions. Thus, these empirical sampling distributions of 

thee fit indices provide a frame of reference by which the fit of the cross-informant 

modell  can be evaluated. 

Inn summary, the simulation study was designed such that (1) model size and 

samplee size for the simulation samples are identical to model and sample size in the 

actuall  data for which the cross-informant model is evaluated, (2) the distribution 

characteristicss of the items in the simulation samples are like the items in the sample 

forr which the cross-informant model is evaluated, and (3) the simulation samples are 

drawnn from a population that is consistent with the correlational structure implied by 

thee cross-informant model. 

Too obtain results that are sufficiently precise (see, e.g., Efron & Tibshirani, 

1993),, 400 simulation samples were drawn for each sample (countries), measure of 

associationn (PMCCs and polychoric correlation), model (the common item and the 

fulll  cross-informant model), and informant (parent and teacher). The sample size of 

thesee simulation samples equals the sample size of the sample for which the cross-

informantt model is evaluated (e.g. 400 simulation samples with sample size N = 1213 

forr the parent sample of Greece). For each sample, measure of association, model, and 

informant,, an empirical probability distribution is provided for Chi-square, RMSEA, 

RMR,, GFI, and CFI, based on 400 values resulting from 400 fits of the two models to 

thee simulated data. 
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Forr polychoric correlations this simulation procedure is well known and 

availablee in the computer program Prelis-2.12a (Jöreskog & Sörbom, 1993a) 

combinedd with Lisrel-8.12a (Jöreskog & Sörbom, 1993b). First, Lisrel-8.12a was used 

too generate the model-implied population polychoric correlation matrix 1.(0), for 

whichh the cross-informant model holds. Second, ordinal data were simulated from this 

populationn with Prelis-2.12a following the distributions of the items in the actual 

sampless (Jöreskog & Sörbom, 1993a, pp. 16-21). Third, Lisrel-8.12a was used to fit 

thee cross-informant model with ULS to the polychoric correlations estimated for each 

off  these simulated samples. 

Forr PMCCs the simulation procedure is based on an algorithm originally 

proposedd by Boomsma (1983). Since this procedure is relatively unknown, it is 

presentedd here briefly (see also Hox & Hartman, 2000, for an extensive description). 

Thee algorithm starts with the model-implied correlation matrix £( 0), for which the 

cross-informantt model holds. It is assumed that the observed skewed, discrete 

variabless with model-implied correlation matrix £(#) are obtained from a specific 

categorisationn of underlying normally distributed variables with a correlation matrix 

P.. The key issue in this procedure is to estimate P (see next paragraph). Once P is 

known,, simulation is straightforward, because procedures to draw simulation samples 

fromm a multivariate normal population with a specified covariance matrix are well 

knownn and built into computer programs such as EQS 5.6 (Bentler, 1995). After 

drawingg these simulation samples, the standardised normal variables were 

subsequentlyy categorised according to the observed category proportions of each of 

thee problem items in the sample under consideration (e.g. the parent sample of 

Greece).. The cross-informant model was subsequently fitted to each of the correlation 

matricess calculated on the basis of these categorised variables in the simulation 

samples.. Thus, except for random sampling variation, the cross-informant model is 

consistentt with these correlation matrices. The resulting empirical distribution of the 

fitt indices provides the range of values obtained under random sampling of skewed 

categoricallyy measured variables for which the cross-informant model holds. 

Thee estimation of P requires further elaboration. In the above described 

procedure,, the key issue is to estimate a correlation matrix P on the basis of which 

normallyy distributed simulation samples are drawn, which, after categorisation 
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(Pcategorised),, show the correlation patterns implied by the cross-informant model 2( 9). 

Forr each element of £(0), i.e. the model-implied correlation between two variables, it 

iss assumed that this correlation results from categorising two underlying continuous 

variabless with a bivariate normal distribution and correlation p. The cutting points for 

thee categorisation are estimated from the univariate observed distribution of the 

variabless in the sample under consideration. Under this model, Pcategortsed given p is 

calculatedd using numerical integration of the underlying bivariate normal distribution. 

pp is estimated iteratively, starting with an initial estimate that is equal to 2(0). This 

estimatee is iteratively improved until Pcategortsed differs from its corresponding element 

inn model implied E(#) less than a specified criterion of 0.001. The matrix P with 

elementss p serves as the population covariance matrix on the basis of which the 

simulationn samples are drawn (see the above paragraph). 

Matrixx P was estimated with the computer program Simulcat (Hox, 1998). 

Second,, EQS 5.6 (Bentler, 1995) was used to draw the simulation samples from the 

populationn matrix. Third, these data were categorised with EQS 5.6 following the 

distributionn of the items in the actual samples. Fourth, EQS 5.6 was used to fit the 

cross-informantt model with ML to the PMCC correlation matrices of each of these 

simulatedd samples. 

Wee used both Prelis-2.12a/Lisrel-8.12a (ULS/polychoric correlations) and 

EQSS 5.6 (ML/PMCCs) to make optimal use of simulation features available in each of 

thesee programs. 

ComparisonComparison with other models. 

Ass a third way of deciding on the overall fit of the model, the values of the fit  indices 

aree judged comparatively for a series of models. Five models were considered in 

whichh fewer problem dimensions than the cross-informant model are hypothesised. 

Modell  1, the most restrictive model fitted to the data, is the independence 

model.. This model hypothesises that all problem items in the model are uncorrelated, 

indicatingg that no common factors underlie the items. The goodness of fit (or rather 

thee "badness" of fit) provides a measure of the information in the data to be explained 

byy better models, i.e. the lower the fit, the more covariation present in the data. The 
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independencee model has the lowest possible fit as compared to models that do assume 

commonn factors. It can thus be considered as a baseline for evaluating the fit of other 

models. . 

Modell  2 is the single-factor model. This model tests for the possibility that one 

undifferentiatedd latent dimension underlies the items. 

Modell  3 is the eight-factor cross-informant model with uncorrelated factors. 

Thiss model best represents the cross-informant model as originally derived, since an 

orthogonall  rotation method was used (Varimax) (Achenbach, 1991a, 1991b). 

Bothh the fourth and the fifth models are based on the distinction between 

internalisingg and externalising problem behaviour. This has been regarded as a 

meaningfull  distinction in child psychopathology (Achenbach & Edelbrock, 1978; 

Cantwell,, 1996; Rutter et al., 1969; Verhuist & Van der Ende, 1992). The fourth and 

thee fifth models are in keeping with Achenbach's grouping of syndromes into 

internalisingg and externalising problem behaviour. Items from Withdrawn, 

Somatisation,, and Anxiety/Depression load with the internalising factor and items 

fromfrom Aggression and Delinquency load with the externalising factor. The remaining 

problemm items from Social, Thought, and Attention Problems do not pertain to the 

internalising/externalisingg distinction (Achenbach, 1991a, 1991b). 

Modell  4 is a two-factor model in which the remaining problem items from the 

Social,, Thought, and Attention Problems scales are hypothesised to load with both 

factors.. A study by Song, Singh, and Singer (1994) on the measurement structure of 

diee Youth Self Report (YSR) (Achenbach, 1991c) provided support for this model. In 

thatt study, superior model fit was found when Social, Thought, and Attention 

Problemss cross-loaded on both the internalising and the externalising problem 

dimensions.. Following Song et al., the two factors were allowed to correlate here. 

Thiss is consistent with findings that children sometimes show both internalising and 

externalisingg behaviour (Angold et al., 1999; Angold & Costello, 1993; Biederman, 

Faraone,, Mick, & Lelon, 1995; Kovacs & Pollock, 1995; Loeber & Keenan, 1994; 

Loeber,, Russo, Stouthamer-Loeber, & Lahey, 1994; McConaughy & Skiba, 1993; 

Pliszka,, 1992;Zoccolillo, 1992). 

Modell  5 is a five-factor model which specifies Social, Thought, and Attention 

Problemss as separate factors, in addition to the internalising and externalising factors. 
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Again,, the factors were allowed to correlate. 

Modell  6 is the eight-factor cross-informant model (see Figure 1). The eight 

factorss were allowed to correlate. The improvement in fit  may be assessed for the 

cross-informantt model over and above the aforementioned models. 

Finally,, the least restricted model in this series is the unrestricted model 

(Modell  7) (Jöreskog, 1979b). Except for the minimum number of restrictions required 

forr model identification (Jöreskog, 1979b), no specific pattern is specified for the 

problemm items loading with the underlying syndrome dimensions, i.e. all but eight 

itemss load on all eight latent variables. The unrestricted model is statistically 

equivalentt to an exploratory factor analysis and gives identical goodness of fit  for the 

data.. This model essentially assesses whether the number of factors is appropriate to 

describee the data adequately, regardless of the pattern of high and low factor loadings 

(thee substantive meaning of the factors). The fit of the unrestricted model indicates the 

bestt possible fit  for an eight-factor model. The comparison with the cross-informant 

modell  provides information on the extent to which fit deteriorates as a consequence of 

thee specific measurement structure of the cross-informant model. A large difference in 

modell  fit  casts doubt on the hypothesised relationships between the problem items and 

thee underlying syndrome dimensions. 

Al ll  models were fitted to the data using Lisrel-8.12a (Jöreskog & Sörbom, 

1993b). . 

Results s 

AptnessAptness of the cross-informant model using conventional rules of fit 

Overalll  model fit  of the cross-informant model (Model 6) is presented in Tables 2a 

andd 2b for parent and teacher ratings, respectively. Fit indices are provided for two 

methods,, the PMCCs analysed with ML, and the polychoric correlations analysed with 

ULS.. Two models were evaluated: first, a restricted cross-informant model based on 

thosee problem items common to the CBCL and the TRF, and second the full cross-

informantt model (Achenbach, 1991a, 1991b). 

ParentParent data For the parent data, the ML estimation method (applied to PMCCs, 

Tablee 2a) gave high model Chi-square values. Two other fit  indices (RMSEA and 

RMR)) provide acceptable to nearly acceptable fit  using conventional cut-off scores. 
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Thee remaining two fit indices, GFI and CFI, are well below the range of values 

consideredd acceptable. Similar results are observed for the common item and the full 

cross-informantt models. Using the second method, ULS estimation (applied to the 

polychoricc correlations, Table 2a), the Chi-square values are very high. The remaining 

fourr fit  indices show the opposite pattern of results compared with the ML method of 

thee PMCCs. The RMSEA and RMR are inadequate, while GFI and CFI are almost 

acceptable.. There is no difference between the common item and the full cross-

informantt model. 

Noo solution could be found for the Norwegian data using the ULS method nor 

forr the Israeli data for the common item model. 

Itt should be noted that the above pattern of results is consistent across the 

differentt countries. No clear-cut differences emerged between population samples and 

clinicall  samples. 

TeacherTeacher data The fit indices for the teacher data, compared with parental data, are 

somewhatt poorer (Table 2b). Both estimation methods gave high Chi-square values. 

Thee two fit indices, RMSEA and RMR, approach an acceptable fit  for the ML analysis 

off  PMCCs, but again suggest the opposite conclusion for the polychoric correlations 

analysedd with ULS, namely, a poor fit. In contrast, the other two fit indices, CFI and 

Tablee 2a 
ModelModel Fit Indices for Cross-Informant Measurement Structure of the CBCL (model 6) 

Model l 
df df 
Method d 

Commonn Items 
2816 6 

PMCC/MLL Polych/ULS 

Fulll  Model 
3451 1 

PMCC/MLL Polych/ULS 

Greecee (N=1213 

Portugall  (N=1375) 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

9518 8 
.044 4 
.060 0 
.81 1 
.68 8 

10402 2 
.044 4 
.056 6 
.81 1 
.72 2 

42316 6 
.11 1 
.11 1 
.87 7 
.86 6 

38724 4 
.10 0 
.10 0 
.88 8 
.87 7 

11163 3 
.043 3 
.058 8 
.80 0 
.67 7 

12344 4 
.043 3 
.058 8 
.80 0 
.71 1 

52235 5 
.11 1 
.11 1 
.87 7 
.86 6 

32153 3 
.078 8 
.080 0 
.93 3 
.93 3 
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Tablee 2a (continued) 

Model l 
df df 
Method d 

Turkeyy (N= 1564) 

Norwayy (N= 1162) 

Netherlandss (N=l 753) 

Israell  (N=2246) 

Israell  (N=l 340) 

Unitedd States (N=2573) 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

*2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

%2 %2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

%2 %2 
RMSEA A 
RMR R 
GFI I 
CFI I 

5C2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Commonn Items 
2816 6 

PMCC/ML L 

11821 1 
.045 5 
.056 6 
.81 1 
.67 7 

9667.64 4 
.046 6 
.054 4 
.81 1 
.65 5 

16435 5 
.053 3 
.071 1 
.76 6 
.70 0 

19727 7 
.052 2 
.069 9 
.78 8 
.67 7 

10756 6 
.046 6 
.054 4 
.81 1 
.63 3 

15703 3 
.042 2 
.048 8 
.84 4 
.75 5 

Polych/ULS S 

33507 7 
.084 4 
.084 4 
.92 2 
.92 2 

2(0):: npd 

46872 2 
.094 4 
.094 4 
.89 9 
.88 8 

49620 0 
.086 6 
.086 6 
.91 1 
.89 9 

#* * 

44605 5 
.076 6 
.076 6 
.94 4 
.93 3 

Fulll  Model 
3451 1 

PMCC/ML L 

14278 8 
.045 5 
.060 0 
.80 0 
.66 6 

11860 0 
.046 6 
.055 5 
.79 9 
.62 2 

19204 4 
.051 1 
.070 0 
.75 5 
.69 9 

22860 0 
.050 0 
.068 8 
.76 6 
.66 6 

13017 7 
.045 5 
.054 4 
.79 9 
.60 0 

18587 7 
.041 1 
.048 8 
.83 3 
.73 3 

Polych/ULS S 

42907 7 
.086 6 
.087 7 
.92 2 
.92 2 

I (ö) :: npd 

55440 0 
.093 3 
.093 3 
.89 9 
.88 8 

59758 8 
.085 5 
.085 5 
.91 1 
.89 9 

93696 6 
.14 4 
.14 4 
.81 1 
.79 9 

53805 5 
.075 5 
.076 6 
.94 4 
.93 3 

df.df. degrees of freedom; PMCC/ML: Maximum Likelihood estimation method applied to 
Productt Moment Correlation Coefficients; Polych/ULS: Unweighted Least Squares 
estimationn method applied to Polychoric correlations; yl is rounded to the nearest integer; 
Greek,, Portuguese, Turkish, Norwegian, Israeli (N=1340) and United States samples are 
populationn based; Dutch and Israeli (N=2246) samples are clinically referred samples. X(ê): 
npd:: The estimated model correlation matrix was not positive definite (see Wothke, 1993); 
** :: The solution did not converge for this model. 
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Tablee 2b 
ModelModel Fit Indices for Cross-Informant Measurement Structure of the TRF (model 6) 

Model l 
df df 
Method d 

Greecee (N= 1179) 

Portugall  (N=1377) 

Turkeyy (N= 1608) 

Netherlandss (N=l 418) 

Israell  (N=954) 

Unitedd States (N=2573) 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

%2 %2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

%2 %2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Commonn Items 
2816 6 

PMCC/ML L 

16846 6 
.065 5 
.092 2 
.67 7 
.65 5 

17206 6 
.061 1 
.086 6 
.70 0 
.69 9 

18543 3 
.059 9 
.083 3 
.71 1 
.67 7 

17691 1 
.061 1 
.087 7 
.70 0 
.67 7 

14747 7 
.067 7 
.091 1 
.65 5 
.70 0 

29684 4 
.064 4 
.090 0 
.68 8 
.73 3 

Polych/ULS S 

115776 6 
.18 8 
.18 8 
.83 3 
.82 2 

58083 3 
.13 3 
.13 3 
.91 1 
.91 1 

70985 5 
.12 2 
.12 2 
.90 0 
.90 0 

63424 4 
.12 2 
.12 2 
.85 5 
.83 3 

I(£):npd d 

76909 9 
.11 1 
.10 0 
.95 5 
.95 5 

Fulll  Model 
4911 1 

PMCC/ML L 

26449 9 
.061 1 
.10 0 
.61 1 
.65 5 

29071 1 
.060 0 
.096 6 
.64 4 
.66 6 

31293 3 
.058 8 
.092 2 
.64 4 
.65 5 

27482 2 
.057 7 
.089 9 
.65 5 
.67 7 

22667 7 
.062 2 
.095 5 
.58 8 
.68 8 

46349 9 
.060 0 
.092 2 
.62 2 
.73 3 

Polych/ULS S 

£(0):npd d 

122846 6 
.13 3 
.13 3 
.90 0 
.90 0 

133263 3 
.13 3 
.13 3 
.89 9 
.89 9 

100306 6 
.12 2 
.12 2 
.87 7 
.86 6 

£(0):npd d 

S(ê):npd d 

df.df. degrees of freedom; PMCC/ML: Maximum Likelihood estimation method applied to 
Productt Moment Correlation Coefficients; Polych/ULS: Unweighted Least Squares 
estimationn method applied to Polychoric correlations; %2 is rounded to the nearest integer; 
Greek,, Portuguese, Turkish, and United States samples are population based; the Dutch 
samplee is a clinically referred sample; The Israeli sample is a mixed sample; £(#): npd: The 
estimatedd model correlation matrix was not positive definite (see Wothke, 1993). 
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GFI,, provide inadequate fit  for ML but approximate acceptable fit for the polychoric 

correlationss analysed with ULS. The pattern of results is consistent across the different 

countriess for both referred and non-referred samples. 

Ass can be seen from Table 2b, the fit  indices for the common item model and 

thee full cross-informant model are similar, hence no differentiation between these two 

modelss can be made based on these results. 

Noo solution could be found for the full cross-informant model for the ULS 

estimationn method for the Greek, United States, and Israeli teacher data, nor for the 

commonn item model for the latter sample. 

Tablee 3 lists the results from previous CFA studies of the CBCL (Dedrick et 

al.,, 1997; De Groot et al., 1994; Van den Oord, 1993) and TRF (De Groot et al., 

1996).. Comparison of these studies with the present study is limited to the full cross-

informantt model and to the ULS estimation method applied to polychoric correlations. 

Thee Chi-square was reported in two studies, and the GFI and RMR in four studies. 

Previouss results are very similar to those reported here: RMRs tend to be high, 

indicatingg inadequate fit, while GFIs approach acceptable fit. Model fit  for the teacher 

dataa seemed somewhat poorer than model fit  for the parent data. 

Tablee 3 
ModelModel Fit Indices for Full Cross-Informant Model in Previous Studies (model 6). 

CBCLL CBCL CBCL CBCL TRF 
VandenOord33 VandenOord*  De Grootetal. Dedrick et al. De Groot et al. 
(N=2148)bb (N=1387) (N=2335) (N=631) (N=1221) 

X2X2 not reported not reported 100580 17018 not reported 
dfdf 2458 2458 3451 3451 4911 
GFII  .96 .89 .89 .91 .85 
RMRR .082 .098 .096 .086 .13 

Methodd is Unweighted Least Squares applied to Polychoric correlations; yl. is rounded to the 
nearestt integer; df. degrees of freedom. 
""  A number of items were removed because of low symptom endorsement. Thus, the 
comparisonn here is with a somewhat reduced cross-informant model. 
bThiss sample is an adoption sample; all other samples are clinically referred samples. 
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Usingg conventional rules of fit, the two methods of analysis produced 

somewhatt conflicting results (see Tables 2a, 2b, and 3). Clearly, more detailed 

analysess are required to evaluate whether the measurement structure of the CBCL and 

TRFF is a good approximation of the co variance patterns in the data. 

AptnessAptness of the cross-informant model: a simulation study 

ML/PMCCsML/PMCCs Separate probability distributions were derived for each sample 

(countries),, informant (parent and teacher), and model (common symptom model and 

fulll  cross-informant model). Each probability distribution was based on 400 

simulationn samples. These simulated probability distributions encompass the range of 

valuesvalues which indicate adequate fit, against which the validity of the cross-informant 

modell  can be assessed. 

Tabless 4a and 4b provide the simulated intervals together with the model fit of 

thee cross-informant model for parents and teachers, respectively. Both the common-

symptomm and the full cross-informant models were evaluated. All indices of model fit, 

irrespectivee of model, informant, or country fall outside the null-distribution's range of 

Tablee 4a 
ModelModel Fit Indices and 99% Null-Hypothesis Intervals for Cross-Informant Measurement 
StructureStructure of CBCL (model 6) 

Model l 
df df 

Greecee (N=l 213) 

Portugall  (N=1375) 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Commonn Items 
28166 3451 

Modell  fit 

9518 8 
.044 4 
.060 0 
.81 1 
.68 8 

104O2 2 
.044 4 
.056 6 
.81 1 
.72 2 

Interval l 

3514-4237 7 
.014-.020 0 
.027-.031 1 
.92-.93 3 
.92-.9Ö Ö 

3769-4595 5 
.016-.021 1 
.026-.029 9 
.92-.93 3 
.92-.96 6 

Fulll  Model 

Modell  fit 

11163 3 
.043 3 
.058 8 
.80 0 
.67 7 

12344 4 
.043 3 
.058 8 
.80 0 
.71 1 

Interval l 

4529-5716 6 
.016-.023 3 
.028-.032 2 
.90-.92 2 
.88-.93 3 

4894-5993 3 
.017-.023 3 
.027-.032 2 
.91-.92 2 
.90-.94 4 
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Tablee 4a (continued) 

Model l 
df df 

Turkeyy (N=l 564) 

Norwayy (N= 1162) 

Netherlandss (N= 1753) 

Israell  (N= 1340) 

Israell  (N=2246) 

Unitedd States (N=2573) 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 X2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 X2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Commonn Items 
28166 3451 

Modell  fit 

11821 1 
.045 5 
.056 6 
.81 1 
.67 7 

9668 8 
.046 6 
.054 4 
.81 1 
.65 5 

16435 5 
.053 3 
.071 1 
.76 6 
.70 0 

10756 6 
.046 6 
.054 4 
.81 1 
.63 3 

19727 7 
.052 2 
.069 9 
.78 8 
.67 7 

15703 3 
.042 2 
.048 8 
.84 4 
.75 5 

Interval l 

4065-5050 0 
.017-.023 3 
.026-.029 9 
.92-.94 4 
.89-.93 3 

4656-6161 1 
.024-.032 2 
.032-.038 8 
.88-.91 1 
.81-.87 7 

2923-3336 6 
.005-.010 0 
.020-.022 2 
.95-.96 6 
.98-1.00 0 

4358-5490 0 
.020-.027 7 
.029-.033 3 
.90-.92 2 
,83-.89 9 

3013-3505 5 
.006-.010 0 
.018-.020 0 
.96-.97 7 
.98-.99 9 

3398-3949 9 
.009-.013 3 
.018-.020 0 
.96-.97 7 
.97-.99 9 

Fulll  Model 

Modell  fit 

14278 8 
.045 5 
.060 0 
.80 0 
.66 6 

11860 0 
.046 6 
.055 5 
.79 9 
.62 2 

19204 4 
.051 1 
.070 0 
.75 5 
.69 9 

13017 7 
.045 5 
.054 4 
.79 9 
.60 0 

22860 0 
.050 0 
.068 8 
.76 6 
.66 6 

18587 7 
.041 1 
.048 8 
.83 3 
.73 3 

Interval l 

5498-6911 1 
.019-.025 5 
.028-.033 3 
.91-.92 2 
.85-91 1 

5941-7650 0 
.025-.032 2 
.034-.040 0 
.87-.89 9 
.77-.8S S 

3789-4291 1 
.007-.012 2 
.020-.023 3 
.95-.9S S 
.98-.99 9 

.5667-7038 8 

.022-.028 8 

.030-.034 4 

.89-.91 1 

.80-.87 7 

3807-4417 7 
.007.011 1 
.019-.021 1 
.96-.96 6 
.98-.99 9 

4317-5029 9 
.010-.013 3 
.018-.020 0 
.96-.96 6 
.96-.98 8 

Methodd is Maximum Likelihood applied to Product Moment Correlation Coefficients; df. 
degreess of freedom; number of simulation samples for each model and each country is 400. 
X22 is rounded to the nearest integer; Greek, Portuguese, Turkish, Norwegian, Israeli (N=1340) 
andd United States samples are population based; Dutch and Israeli (N=2246) samples are 
clinicallyy referred samples. 
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Tablee 4b 
ModelModel Fit Indices and 99% Null-Hypothesis Intervals for Cross-Informant Measurement 
StructureStructure of TRF (model 6) 

Model l 
df df 

Greecee (N= 1179) 

Portugall  (N= 1377) 

Turkeyy (N= 1608) 

Netherlandss (N=l 418) 

Israell  (N=954) 

Unitedd States (N=2357) 

%2 %2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 X2 
RMSEA A 
RMR R 
GFI I 
CFI I 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Commonn Items 
28166 4911 

Modell  fit 

16846 6 
.065 5 
.092 2 
.67 7 
.65 5 

17206 6 
.061 1 
.086 6 
.70 0 
.69 9 

18543 3 
.061 1 
.086 6 
.70 0 
.69 9 

17691 1 
.061 1 
.087 7 
.70 0 
.67 7 

14747 7 
.067 7 
.091 1 
.65 5 
.70 0 

29684 4 
.064 4 
.090 0 
.68 8 
.73 3 

Interval l 

5037-6991 1 
.026-.035 5 
.031-.038 8 
.87-.90 0 
.86-.92 2 

5057-6102 2 
.024-.029 9 
.028-.033 3 
.90-.92 2 
.90-.94 4 

5070-6230 0 
.022-.027 7 
.026-.030 0 
.91-.93 3 
.91-.94 4 

3065-3588 8 
.008-.014 4 
.022-.025 5 
.94-.95 5 
.97-.99 9 

3973-4847 7 
.021-.028 8 
.027-.032 2 
.87-.91 1 
.93-.96 6 

5637-6812 2 
.021-.025 5 
.021-.025 5 
.92-.94 4 
.95-.96 6 

Fulll  Model 

Modell  fit 

29449 9 
.061 1 
.10 0 
.61 1 
.65 5 

29071 1 
.060 0 
.096 6 
.64 4 
.66 6 

31293 3 
.058 8 
.092 2 
.64 4 
.65 5 

27482 2 
.057 7 
.089 9 
.65 5 
.67 7 

22667 7 
.062 2 
.095 5 
.58 8 
.68 8 

46349 9 
.060 0 
.092 2 
.62 2 
.73 3 

Interval l 

8228-10313 3 
.024-.031 1 
.030-.036 6 
.85-.88 8 
.88-.92 2 

8211-9692 2 
.022-.027 7 
.027-.031 1 
.88-.90 0 
.91-.93 3 

7858-9316 6 
.019-.024 4 
.025-.028 8 
.90-.91 1 
.92-.94 4 

5448-6076 6 
.009-.013 3 
.022-.025 5 
.92-93 3 
.98-99 9 

7004-8090 0 
.021-.026 6 
.028-.032 2 
.86-88 8 
.92-.95 5 

9375-10945 5 
.020-.023 3 
.021-.024 4 
.90-.92 2 
.9S-.96 6 

Methodd is Maximum Likelihood applied to Product Moment Correlation Coefficients; df 
degreess of freedom; number of simulation samples for each model and each country is 400; 
%2%2 is rounded to the nearest integer; Greek, Portuguese, and United States samples are 
populationn based; the Dutch sample is a clinically referred sample; The Israeli sample is a 
mixedd sample. 
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valuess indicating adequate fit. This finding unequivocally indicates that the 

measurementt structure of the cross-informant model does not adequately describe the 

covariancee patterns in the current data, above and beyond the lack of fit engendered by 

thee distribution properties of the items. 

Inn Tables 4a and 4b it can be seen that model fit for teachers is somewhat 

poorerr than that for parents. To illustrate this, in Tables 4a and 4b Chi-square for the 

commonn symptom model is 9518 (interval 3514-4237) for Greek parents and 16,846 

(intervall  5037-6991) for Greek teachers, respectively. The model for parents differs 

lesss than that of the teachers. A similar conclusion holds for the other fit  indices. 

Thus,, both models fit poorly but model fit of the teacher model diverges somewhat 

moree than that of the parent model from the expected values under the cross-

informantt model. 

Tabless 4a and 4b illustrate that model fit is poorer for clinically referred 

sampless than for population based samples. As an illustration, Chi-square for the 

commonn symptom CBCL model is 11,821 (interval 4065-5050) for the Turkish 

populationn sample and 16,435 (interval 2923-3336) for the Dutch clinical sample. 

Modell  fit  differs less from the range of values indicating adequate fit for the 

populationn sample than for the clinical sample. A similar conclusion holds for the 

otherr fit  indices. Thus, both are poor fits, but the clinical sample diverges more than 

thee population sample from the expected values under the cross-informant model. 

ULSIPolychoricULSIPolychoric correlations It was not possible to derive probability distributions of 

thee fit indices for the polychoric correlations evaluated with ULS. For the vast 

majorityy of samples no solution could be found when the cross-informant model was 

fittedd to the simulated data. The teacher data were in this respect even more 

problematicc than the parent data. Since symptom endorsement was lower for the 

teachers,, this suggests that the estimation problems are due to the skewed data. In the 

firstfirst stage of the simulation procedure, standard normally distributed variables were 

generatedd and transformed such that, except for sampling variation, their covariance 

structuree was in agreement with the cross-informant measurement structure. For the 

purposess of locating the cause of the estimation problems, the cross-informant model 

wass fitted to the PMCCs calculated for these normally distributed data. No estimation 
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problemss occurred in this phase. 

Inn the second stage, these simulated data were trichotomised according to the 

distributionn of each of the problem items in the actual sample. When the cross-

informantt model was fitted to the polychoric correlations estimated from these 

categorisedd data, the estimation problems emerged. Removal of die most skewed 

symptomss resulted in convergence of the model fitting process in most samples. 

Thesee results again suggest that accurate estimation of the population 

polychoricc correlations may not be possible for extremely skewed categorically 

measuredd data (see Muthén, 1989; Muthén et al., 1993). A small change in the number 

off  children in the 1 and 2 categories of the distribution may result in a large change in 

thee estimated values of the polychoric correlation with other variables. The results 

suggestt that sampling variability caused the polychoric correlations to deviate from 

thee cross-informant measurement structure to the extent that no solutions could be 

obtained. . 

AptnessAptness of cross-informant model: comparison with other models 

Thee cross-informant model was compared with a number of alternative models. Table 

55 provides a description of these models. 

Fitt indices for these models are presented in Tables 6a and 6b, for parent and 

teacherr data respectively. Results are provided for both PMCCs analysed with ML and 

polychoricc correlations analysed with ULS. Tables 6a and 6b are based on the 

problemm items of the full cross-informant model. (Similar tables based on the problem 

itemss of the common symptom model may be obtained from the first author.) 

Tablee 5 
ComparativeComparative Factor Models 

Modell  1: Independence model 

Assumess no covariation among the problem items and hence no underlying problem 

dimensions;; Indicates lowest level of fit  for these problem items. 

Modell  2: Single-factor model 

Assumess a single undifferentiated psychopathology factor underlying the problem 

items,, as reported by the informant. 
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Tablee 5 (continued) 

Modell  3: Orthogonal eight-factor  model 
Assumess uncorrelated factors but is otherwise identical to the cross-informant model. 

Modell  4: Two-factor  model 
Assumess no differentiation within internalising and externalising problem 

dimensions,, i.e. Withdrawn, Somatic complaints, and Anxious/Depressed are 

representedd as a first factor and Delinquency and Aggression are represented as a 

secondd factor. Social Problems, Thought Problems, and Attention Problems load with 

bothh the internalising and externalising factor. The two factors are allowed to 

correlate. . 

Modell  5: Five-factor  model 

Identicall  to the two-factor model regarding the internalising and externalising 

distinction.. In contrast, Social Problems, Thought Problems, and Attention Problems 

doo not load with the internalising and externalising factors but are represented as 

separatee factors. The five factors are allowed to correlate. 

Modell  6: Cross-informant model 

Assumess eight correlated problem dimensions (see Figure 1). 

Modell  7: Unrestricted model 

Assumess eight factors underlying the problem items but leaves unspecified which 

symptomss load with which factors (Jöreskog, 1978b). The eight factors are allowed to 

correlate; ; 

Indicatess upper level of fit  for an eight-factor model. 

Resultss were similar for parent and teacher data, for the two methods of 

analysis,, and for the common symptom model as well as the full cross-informant 

model. . 

Thee independence model (Model 1) shows poor fit  in all instances, indicating 

thatt there is considerable covariance among the problem items, which needs to be 

explained. . 

Thee single-factor model (Model 2) shows a large improvement in fit  as 

comparedd with the independence model. This result indicates that a considerable part 

off  the covariation is explained by one undifferentiated factor. 

Forr the orthogonal cross-informant model (Model 3), large residuals (RMR) 

weree found. These residuals approach those of the independence model, which 
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indicatess the lowest possible fit for these items. Again, this finding is indicative of 

substantiall  covariance underlying the problem items. The poor fit of the orthogonal 

cross-informantt model becomes worse for the polychoric correlations analysed with 

ULS.. In a number of instances no solution could be found for this method. 

Tablee 6a 
ModelModel Fit for Comparative Factor Models for Parent Ratings 

Independ.. 1-factor Orthog. 2-factor 5-factor C.I. Unrestr. 
modell  1 model 2 model 3 model 4 model 5 model 6 model 7 

dfdf 3570 3485 3479 3461 3465 3451 2918 

Greecee (N=1213) 
ML/PMCCs s 

X22 27084 13961 
RMSEAA .074 .050 
RMRR .15 .057 
GFII  .34 .72 
CFII  .00 .55 

ULS/Polych h 
X22 353240 65943 
RMSEAA .28 .12 
RMRR .28 .12 
GFII  .13 .84 
CFII  .00 .82 

Portugall  (N= 1375) 
ML/PMCCs s 

%2%2 34462 17092 
RMSEAA .079 .053 
RMRR .17 .064 
GFII  .28 .67 
CFII  .00 .56 

ULS/Polych h 
%2%2 435709 49784 
RMSEAA .30 .10 
RMRR .29 .10 
GFII  .12 .90 
CFII  .00 .89 

Turkeyy (N= 1564) 
ML /PMCCs s 

X22 35287 19375 
RMSEAA .075 .054 
RMRR .15 .065 
GFII  .34 .68 
CFII  .00 .50 

1425 7 7 
.05 1 1 
.13 3 
.74 4 
.54 4 

26356 1 1 
.25 5 
.24 4 
.35 5 
.26 6 

1198 0 0 
.04 5 5 
.05 2 2 
.79 9 
.6 4 4 

5425 4 4 
.11 1 
.11 1 
.8 7 7 
.85 5 

1185 6 6 
.04 5 5 
.05 7 7 
.7 9 9 
.6 4 4 

5465 6 6 
.11 1 
.11 1 
.8 6 6 
.85 5 

1116 3 3 
.04 3 3 
.05 8 8 
.8 0 0 
.6 7 7 

5223 5 5 
.11 1 
.11 1 
.8 7 7 
.86 6 

669 5 5 
.03 3 3 
.02 9 9 
.8 8 8 
.8 4 4 

** * 

1626 8 8 
.05 2 2 
.14 4 
.73 3 
.59 9 

£((  è ) :  np d 

1423 7 7 
.04 8 8 
.05 6 6 
.75 5 
.65 5 

3573 4 4 
.08 2 2 
.08 4 4 
.93 3 
.93 3 

1377 4 4 
.04 7 7 
.05 7 7 
.7 6 6 
.6 7 7 

3566 0 0 
.08 2 2 
.08 4 4 
.93 3 
.93 3 

1234 4 4 
.04 3 3 
.05 8 8 
.8 0 0 
.71 1 

3215 3 3 
.07 8 8 
.08 0 0 
.93 3 
.93 3 

677 9 9 
.03 1 1 
.02 6 6 
.8 9 9 
.8 8 8 

** * 

1840 2 2 
.05 2 2 
.13 3 
.73 3 
.53 3 

1641 9 9 
.04 9 9 
.05 8 8 
.75 5 
.59 9 

1642 9 9 
.04 9 9 
.05 9 9 
.75 5 
.5 9 9 

1427 8 8 
.04 5 5 
.06 0 0 
.8 0 0 
.6 6 6 

769 4 4 
.03 2 2 
.02 7 7 
.89 9 
.85 5 
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Tablee 6a (continued) 

df df 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Independ. . 
modell  1 
3570 0 

488334 4 
.29 9 
.29 9 
.12 2 
.00 0 

Norwayy (N= 1162) 
ML/PMCCs s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 
%2 %2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Netherlandss (N 
ML/PMCCs s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

25426 6 
.073 3 
.14 4 
.38 8 
.00 0 

465443 3 
.33 3 
.33 3 
.096 6 
.00 0 

=1753) ) 

53620 0 
.089 9 
.18 8 
.26 6 
.00 0 

434497 7 
.26 6 
.26 6 
.15 5 
.00 0 

Israell  (N=2246) 
ML/PMCCs s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

60081 1 
.084 4 
.17 7 
.29 9 
.00 0 

1-factor r 
modell  2 
3485 5 

62748 8 
.10 0 
.10 0 
.89 9 
.88 8 

14753 3 
.053 3 
.060 0 
.71 1 
.48 8 

153736 6 
.19 9 
.19 9 
.70 0 
.67 7 

30664 4 
.067 7 
.086 6 
.53 3 
.46 6 

97466 6 
.12 2 
.12 2 
.81 1 
.78 8 

33188 8 
.062 2 
.073 3 
.59 9 
.47 7 

Orthog. . 
modell  3 
3479 9 

S(( ê): npd 

14229 9 
.052 2 
.11 1 
.74 4 
.51 1 

S(ê):: npd 

23251 1 
.057 7 
.14 4 
.70 0 
.60 0 

271199 9 
.21 1 
.21 1 
.47 7 
.38 8 

28417 7 
.057 7 
.14 4 
.71 1 
.56 6 

2-factor r 
modell  4 
3461 1 

48170 0 
.091 1 
.092 2 
.91 1 
.91 1 

12776 6 
.048 8 
.054 4 
.77 7 
.57 7 

137161 1 
.18 8 
.18 8 
.73 3 
.71 1 

23382 2 
.057 7 
.070 0 
.69 9 
.60 0 

61022 2 
.097 7 
.098 8 
.88 8 
.87 7 

27211 1 
.055 5 
.065 5 
.72 2 
.58 8 

5-factor r 
modell  5 
3465 5 

!(<?):: npc 

12643 3 
.048 8 
.056 6 
.77 7 
.58 8 

C.I. . 
modell  6 
3451 1 

42907 7 
.086 6 
.087 7 
.92 2 
.92 2 

11860 0 
.046 6 
.055 5 
.79 9 
.62 2 

S(ö):: npd E (Ö): npd 

21925 5 
.055 5 
.073 3 
.71 1 
.63 3 

61999 9 
.098 8 
.098 8 
.87 7 
.86 6 

26368 8 
.054 4 
.070 0 
.72 2 
.59 9 

19204 4 
.051 1 
.070 0 
.75 5 
.69 9 

55440 0 
.093 3 
.093 3 
.89 9 
.88 8 

22860 0 
.050 0 
.068 8 
.76 6 
.66 6 

Unrestr. . 
modell  7 
2918 8 

** * 

7562 2 
.037 7 
.032 2 
.86 6 
.79 9 

** * 

9796 6 
.037 7 
.027 7 
.87 7 
.86 6 

** * 

11579 9 
.036 6 
.027 7 
.88 8 
.85 5 
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Tablee 6a (continued) 

df df 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFÏ Ï 

Independ. . 
modell  1 
3570 0 

536552 2 
.26 6 
.26 6 
.15 5 
.00 0 

Israell  (N= 1340) 
ML/PMCC s s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

27479 9 
.071 1 
.14 4 
.39 9 
.00 0 

434500 0 
.30 0 
.30 0 
.12 2 
.00 0 

Unitedd States (N=2573) 
ML/PMCC s s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

60050 0 
.078 8 
.17 7 
.28 8 
.00 0 

754539 9 
.29 9 
.28 8 
.13 3 
.00 0 

1-factor r 
modell  2 
3485 5 

93943 3 
.11 1 
.11 1 
.85 5 
.83 3 

15198 8 
.050 0 
.056 6 
.74 4 
.51 1 

105685 5 
.15 5 
.15 5 
.78 8 
.76 6 

26012 2 
.050 0 
.054 4 
.73 3 
.60 0 

78516 6 
.091 1 
.091 1 
.91 1 
.90 0 

Orthog. . 
modell  3 
3479 9 

368364 4 
.22 2 
.21 1 
.42 2 
.32 2 

16352 2 
.053 3 
.12 2 
.73 3 
.46 6 

336651 1 
.27 7 
.26 6 
.31 1 
.23 3 

25986 6 
.050 0 
.14 4 
.76 6 
.60 0 

539839 9 
.24 4 
.24 4 
.38 8 
.29 9 

2-factor r 
modell  4 
3461 1 

65987 7 
.090 0 
.090 0 
.90 0 
.88 8 

13817 7 
.047 7 
.052 2 
.78 8 
.57 7 

96018 8 
.14 4 
.14 4 
.80 0 
.79 9 

22212 2 
.046 6 
.049 9 
.79 9 
.67 7 

61930 0 
.081 1 
.081 1 
.93 3 
.92 2 

5-factor r 
modell  5 
3465 5 

** * 

13697 7 
.047 7 
.054 4 
.78 8 
.57 7 

97108 8 
.14 4 
.14 4 
.80 0 
.78 8 

21260 0 
.045 5 
.049 9 
.80 0 
.68 8 

60876 6 
.080 0 
.080 0 
.93 3 
.93 3 

C.I. . 
modell  6 
3451 1 

59758 8 
.085 5 
.085 5 
.91 1 
.89 9 

13017 7 
.045 5 
.054 4 
.79 9 
.60 0 

93696 6 
.14 4 
.14 4 
.81 1 
.79 9 

18587 7 
.041 1 
.048 8 
.83 3 
.73 3 

53805 5 
.075 5 
.076 6 
.94 4 
.93 3 

Unrestr. . 
modell  7 
2918 8 

** * 

8064 4 
.036 6 
.032 2 
.87 7 
.78 8 

** * 

10310 0 
.031 1 
.025 5 
.91 1 
.87 7 

** * 

%2%2 is rounded to the nearest integer; df: degrees of freedom; Z(ê): npd: The estimated model 
correlationn matrix was not positive definite (see Wothke, 1993); **  : the solution did not 
convergee for this model; models are based on the 85 problem items of the full CBCL cross-
informantt model; Greek, Portuguese, Turkish, Norwegian, Israeli (N=1340), and US samples 
aree population based; Dutch and Israeli (N=2246) samples are clinically referred samples. 
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Inn comparison to the single-factor model, the two-factor model (Model 4) 

showss some improvement in fit. This suggests some support for the distinction 

betweenn internalising and externalising problem behaviour, particularly for teachers. 

Thee goodness of fit of the five-factor model (Model 5) is very similar to that of 

thee two-factor model. No change in fit is observed whether Social, Thought, and 

Attentionn Problems are represented as separate factors or whether they are specified as 

loadingg on both internalising and externalising problem dimensions. For a number of 

sampless no solution could be found for the polychoric correlations analysed by ULS. 

Tablee 6b 
ModelModel Fit for Comparative Factor Models for Teacher Ratings 

Independ.. 1-factor Orthog. 2-factor 5-factor C.I. Unrestr. 
modell  1 model 2 model 3 model 4 model 5 model 6 model 7 

dfdf 5050 4949 4939 4909 4925 4911 4270 

Greecee (N= 1179) 
ML/PMCC s s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

66833 3 
.10 0 
.24 4 
.15 5 
.00 0 

1044338 8 
.42 2 
.41 1 
.05 5 
.00 0 

Portugall  (N= 13 77) 
ML/PMCC s s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

75909 9 
.10 0 
.24 4 
.15 5 
.00 0 

39141 1 
.077 7 
.10 0 
.36 6 
.45 5 

212328 8 
.19 9 
.19 9 
.81 1 
.80 0 

42427 7 
.074 4 
.097 7 
.39 9 
.47 7 

30237 7 
.066 6 
.19 9 
.57 7 
.59 9 

29331 1 
.065 5 
.085 5 
.52 2 
.60 0 

28400 0 
.064 4 
.10 0 
.58 8 
.62 2 

29449 9 
.061 1 
.10 0 
.61 1 
.65 5 

13629 9 
.043 3 
.029 9 
.81 1 
.85 5 

15927 1 1 
.1 6 6 

E(ê):npd.l 66 S( è) :  np d £( ê) :  np d * * 
.8 6 6 
.8 5 5 

33410 0 
.065 5 
.19 9 
.58 8 
.60 0 

32037 7 
.063 3 
.081 1 
.58 8 
.62 2 

31081 1 
.062 2 
.093 3 
.61 1 
.63 3 

29071 1 
.060 0 
.096 6 
.64 4 
.66 6 

15811 1 
.044 4 
.028 8 
.80 0 
.84 4 
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Tablee 6b (continued) 

Independ.. 1-factor Orthog. 2-factor 5-factor C.I. Unrestr. 
modelmodel 1 model 2 model 3 model 4 model 5 model 6 model 7 
50500 4949 4939 4909 4925 4911 4270 df df 

ULS/Polych h 
X2 X2 
RMSEA A 
RMR R 
GFI I 
CFI I 

1171345 5 
.41 1 
.41 1 
.056 6 
.00 0 

Turkeyy (N=l 608) 
ML/PMCCs s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Netherlandss (N 
ML/PMCCs s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

79797 7 
.096 6 
.22 2 
.16 6 
.00 0 

1176981 1 
.38 8 
.38 8 
.065 5 
.00 0 

=1418) ) 

72897 7 
.097 7 
.22 2 
.15 5 
.00 0 

693853 3 
.31 1 
.31 1 
.093 3 
.00 0 

171753 3 
.16 6 
.16 6 
.86 6 
.86 6 

45761 1 
.072 2 
.097 7 
.39 9 
.45 5 

185621 1 
.15 5 
.15 5 
.85 5 
.85 5 

40671 1 
.071 1 
.094 4 
.43 3 
.47 7 

138836 6 
.14 4 
.14 4 
.82 2 
.81 1 

E(é):: npd 

37140 0 
.064 4 
.18 8 
.59 9 
.57 7 

E(<?):: npd 

31172 2 
.061 1 
.17 7 
.60 0 
.61 1 

410758 8 
.24 4 
.24 4 
.46 6 
.41 1 

114792 2 
.13 3 
.13 3 
.91 1 
.91 1 

33279 9 
.060 0 
.079 9 
.57 7 
.62 2 

117278 8 
.12 2 
.12 2 
.91 1 
.90 0 

33269 9 
.064 4 
.088 8 
.55 5 
.58 8 

104430 0 
.12 2 
.12 2 
.86 6 
.86 6 

£(( è ): npd 

33288 8 
.060 0 
.092 2 
.61 1 
.62 2 

£(( ê): npd 

30338 8 
.060 0 
.092 2 
.61 1 
.63 3 

106958 8 
.12 2 
.12 2 
.86 6 
.85 5 

122846 6 
.13 3 
.13 3 
.90 0 
.90 0 

31293 3 
.058 8 
.092 2 
.64 4 
.65 5 

133263 3 
.13 3 
.13 3 
.89 9 
.89 9 

27482 2 
.057 7 
.089 9 
.65 5 
.67 7 

100306 6 
.12 2 
.12 2 
.87 7 
.86 6 

** * 

14925 5 
.039 9 
.026 6 
.83 3 
.86 6 

** * 

13836 6 
.040 0 
.028 8 
.82 2 
.86 6 

** * 

Israell  (N=954) 
ML/PMCCs s 

XX22 60809 32578 27789 25435 24453 22667 11804 
RMSEAA .11 .077 .070 .066 .065 .062 .043 
RMRR .28 .098 .24 .086 .095 .095 .028 
GFII  .11 .35 .53 .50 .55 .58 .79 
CFII  .00 .50 .59 .63 .65 .68 .86 
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Tablee 6b (continued) 

Independ.. 1-factor Orthog. 2-factor 5-factor C.I. Unrestr. 
modell  1 model 2 model 3 model 4 model S model 6 model 7 
50500 4949 4939 4909 4925 4911 4270 df df 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

867315 5 
.42 2 
.42 2 
.053 3 
.00 0 

Unitedd States (N=23 5 7) 
ML/PMCC s s 

X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

ULS/Polych h 
X2 2 
RMSEA A 
RMR R 
GFI I 
CFI I 

156182 2 
.11 1 
.30 0 
.099 9 
.00 0 

2634919 9 
.47 7 
.47 7 
.043 3 
.00 0 

100109 9 
.14 4 
.14 4 
.89 9 
.89 9 

74900 0 
.077 7 
.096 6 
.37 7 
.54 4 

215602 2 
.13 3 
.13 3 
.92 2 
.92 2 

E(( ê ): npd 

56165 5 
.066 6 
.24 4 
.57 7 
.66 6 

£(*) : : npd d 

73292 2 
.12 2 
.12 2 
.92 2 
.92 2 

60748 8 
.069 9 
.086 6 
.46 6 
.63 3 

135384 4 
.11 1 
.11 1 
.95 5 
.95 5 

I^ê):I^ê): npd E(fl): npd 

526855 46349 
.0644 .060 
.0900 .092 
.588 .62 
.688 .73 

S(ê):: npd lie): npd 

** * 

22120 0 
.042 2 
.024 4 
.82 2 
.88 8 

** * 

%2%2 is rounded to the nearest integer; df: degrees of freedom; X(#): npd: the estimated model 
correlationn matrix was not positive definite (see Wothke, 1993); **  = the solution did not 
convergee for this model; models are based on the 101 problem items of the full TRF cross-
informantt model; the Greek, Portuguese, Turkish, and US samples are population based; the 
Dutchh sample is a clinically referred sample; the Israeli sample is a mixed sample. 

Thee cross-informant model (Model 6) shows a minor improvement compared 

withh the two- and five-factor model. This shows that the differentiation of a crude 

internalisingg problem dimension into more specific types of internalising problem 

behaviour,, i.e. Withdrawn, Somatisation, and Anxiety/Depression, is not strongly 

supportedd by the data. A similar conclusion holds for the distinction of externalising 

behaviourr into Aggression and Delinquency. 

Thee unrestricted model (Model 7) shows considerable improvement in fit 

comparedd with the cross-informant model. The unrestricted model evaluates whether 

eightt factors are in principle an adequate number to explain the covariance patterns of 
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thee data without imposing additional restrictions as to which problem items load with 

whichh factors. The improvement in fit  for the unrestricted model compared with the 

cross-informantt model suggests that there is misspecification in the measurement 

structuree of the CBCL and the TRF. No solutions could be found for this model for 

thee polychoric correlations analysed with ULS. 

Basedd on the comparisons between this series of models, we do not find strong 

supportt for the differentiation between the eight syndrome dimensions of the CBCL 

andd the TRF. 

Discussion n 

Inn this paper the internal construct validity of the cross-informant model of the CBCL 

andd the TRF was evaluated using CFA. Using conventional cut-off scores for 

assessingg model fit, it was found that different methods and fit indices provided 

somewhatt conflicting results. For ML, RMSEA and RMR approached adequate fit  for 

thee cross-informant model, whereas GFI and CFI indicated inadequate fit. In contrast, 

forr ULS, GFI and CFI suggested almost adequate fit  for the cross-informant model, 

whereass RMSEA and RMR indicated inadequate fit. Since there is no agreed best 

methodd for factor analysing the data reported here, these results indicate that reliance 

onn a single method or fit  index is unwarranted. In order not to be dependent on 

conventionall  rules of fit, which may not be applicable to the present data, empirical 

probabilityy distributions of the fit  indices were derived in a simulation study. It was 

shownn that the fit  indices as they were found for the cross-informant model were well 

outsidee the range of values indicating adequate fit. Hence, the cross-informant model 

wass unequivocally rejected. However, it could be argued that, given the large model, 

adequatee fit is not a realistic goal (see Marsh et al., 1998). Therefore, in addition to 

interpretationn of goodness of fit  in absolute terms, the explanatory value of the cross-

informantt model was examined as compared to simpler models. The results showed a 

generall  dominance of a single factor and a negligible improvement in model fit  for the 

cross-informantt model as compared with the internalising and externalising problem 

dimensions.. Thus, these results indicate poor conceptual differentiation and littl e 

empiricall  evidence as to how the cross-informant syndromes are indexed by which 

items.. These results were consistent across countries, informants, and both population 
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andd clinical samples . 

Inn view of the differences between the present and past reports on the cross-

informantt model of the CBCL (Achenbach, 1991a, 1991b; Berg et al., 1997; Dedrick 

ett al., 1997; De Groot et al., 1994; Macmann et al., 1992; Van Den Oord, 1993) and 

thee TRF (De Groot et al., 1996), these studies are discussed below. 

Thee original factorial structure of the CBCL and the TRF was developed with 

PCAA (Achenbach, 1991a, 1991b). PCA does not evaluate model fit. Rather, PCA 

identifiesidentifies possible dimensions that account for covariation among items. The eight 

syndromess of the CBCL and the TRF were derived on the basis of replication in 

differentt samples (Achenbach, 1991a, 1991b). However, the process of identifying, 

11 One anonymous reviewer suggested that the cross-informant model as formulated (Achenbach, 1991a, 

1991b)) is too stringent a test of the proposed structure of the CBCL and the TRF. It was proposed that a 

moree appropriate model would be one that allows the specific factors to be mutually correlated. We 

agreee with the argument that there are many reasons why test items may be correlated above and 

beyondd the more substantive factors of interest in the measurement instrument (e.g. difficulty factors, 

synonyms,, etc.). Therefore, we explored the possibility of an adequate model fit for a correlated 

uniquenesss cross-informant model. However, based on the ML/PMCC method and the common item 

model,, model fit  did not increase to any great extent for any of the samples when all correlated errors > 

|.20|| were modelled. The reviewer's second suggestion with regard to correlated errors concerned the 

comparisonn with alternative models (e.g. a two-factor model). It was argued quite rightly that 

unmodelledd correlated errors in any model decreases the potential to discriminate between them. To 

exploree this, we used the sample with the largest number of correlated errors for the cross-informant 

modell  (Greek teacher sample), and compared the goodness of fit with the two-factor model, for which, 

similarly,, all correlated errors > |.20| were modelled. Model fit was slightly better for the more 

parsimoniouss two-factor correlated uniqueness model (11 correlated errors, df =2%Q6, £ =13,731, 

RMSEAA =.057, RMR =.082, GFI =.73, CFI =.72) as compared to the cross-informant correlated 

uniquenesss model (18 correlated errors, <#"=2798, £ =14,150, RMSEA =.059, RMR =.085, GFI =.72, 

CFII  =.71). It was not realistic to model the correlated errors for the ULS/polychoric correlations 

method,, because of the extremely large number of correlated errors > |.20| present, which is most 

probablyy due to the erratic behaviour of the polychoric correlation coefficient. The issue of correlated 

errorss could obviously be explored in much more detail. As it stands, this result supports our claim that 

thee cross-informant model does not show adequate construct differentiation. 
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refining,, and redefining constructs may proceed slowly and extend across many more 

subsequentt studies, since the conceptual boundaries may only be dimly perceived in 

thee first stages of this research (Comrey & Lee, 1992). A PC A (cf. EFA) may give 

onlyy a rough idea of the underlying dimensions. A follow-up CFA allows this 

preliminaryy model to be refined more precisely. A distinction should therefore be 

madee between the possible identification of problem dimensions and the precision 

withh which these dimensions are conceptualised and measured, as evaluated by CFA. 

Inn CFA, the hypothesised cross-informant model is tested for its fit  with the observed 

covariancee structure of the problem items. The poor fit  reported here suggests littl e 

supportt for the cross-informant syndromes and their differentiation as currently 

defined. . 

Dee Groot et al. (1994, 1996) derived a Dutch model for the CBCL and the 

TRF.. In the first phase of these studies, the emphasis was on the identification of 

syndromee dimensions. De Groot et al. followed an exploratory approach, subjecting 

halff  of the sample to an EFA, to identify a model for the Dutch sample. In the second 

phasee of this research, both the Dutch and the cross-informant (Achenbach, 1991a, 

1991b)) models were fitted to the remaining half of the Dutch sample by means of 

CFA.. For the CBCL, it was found that the eight-factor solution of the EFA was 

similarr in content to the eight cross-informant syndromes. This result was chosen to 

representt the Dutch model. In contrast, for the TRF a 12-factor solution was required 

too identify 8 factors that were similar in content to the cross-informant syndromes. 

Thus,, four additional factors were present in the TRF data, which were not modelled 

inn the eight-factor Dutch model, which was subsequently fitted to the remaining part 

off  the sample. Consistent with this, De Groot et al. found a poorer fit  for the Dutch 

TRFF model than for the Dutch CBCL model (see Table 3 here). 

Itt could be argued that the poorer fit  indices for the teacher model (De Groot et 

al.,, 1996) were caused by a greater violation of distribution assumptions, since teacher 

ratingss are generally more skewed than parent ratings (present study; see also Spiker, 

Kraemer,, Constantine, & Bryant, 1992). However, these differences in skew were 

incorporatedd here in the simulation study and, despite this, a slightly poorer fit  was 

foundd for the TRF compared with the CBCL (see Tables 4a and 4b). 

Dee Groot et al. (1994, 1996) showed that for both the CBCL and the TRF the 
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fitt indices of the cross-informant model were nearly identical to those of the Dutch 

CBCLL and TRF models. The authors interpreted this to imply that "the cross-

informantt syndromes transcend differences in language, culture and mental health 

systemss between Holland and the United States". Identical fit  could be interpreted 

equallyy well, however, as a relatively arbitrary composition of the items in the scales. 

Forr example, in the Dutch CBCL model the items "brags" and "disobedient at school" 

aree part of the delinquent behaviour syndrome; "jealous"" is part of the 

Anxious/Depressedd syndrome; "fights" and "attacks people" are part of the Social 

Problemss syndrome. In contrast, these five problem items are part of the Aggressive 

Behaviourr syndrome in the cross-informant model. Similar examples of exchangeable 

problemm items hold for other syndrome dimensions. Thus, on the basis of the 

covariationn patterns in this Dutch sample, it could not be determined whether the 

Dutchh model or the cross-informant model provide a better model for the data, since 

identicall  fits were found. Consequently, this result may be interpreted as imprecise 

measurementt of the diagnostic constructs rather than cross-cultural robustness, 

becausee of a relative arbitrariness of the problem items in the scales. 

Furthermore,, a relatively arbitrary construct representation of the CBCL and 

thee TRF is consistent with the present findings and those from the study by Dedrick et 

al.. (1997). Dedrick et al. compared the cross-informant model with three alternative 

models:: the independence model, the single-factor, and the orthogonal eight-factor 

model.. This showed the same pattern of results as was repeatedly found for the 

sampless analysed here. Considerable improvement in fit was found for the single-

factorr model over both the independence model and the orthogonal eight-factor 

model.. In contrast, improvement in fit for the cross-informant model compared with 

thee single-factor model was small. Taken together, these results indicate that a large 

singlee factor dominates the problem items. This factor may in part be due to a halo 

effectt (Epkins, 1994), which is a threat to the constructs measured by the instrument, 

sincee they cannot be differentiated adequately from one another. The halo effect may 

bee defined as a rater's failure to discriminate among conceptually distinct and possibly 

independentt aspects of the ratee's performance which, in turn, results in higher 

correlationss among rating dimensions than the true levels of these correlations 

(Pulakos,, Schmitt, & Ostroff, 1986, p. 29). An alternative explanation is that the 
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instrument(s)) is measuring one general psychopathology factor (Macmann et al., 

1992). . 

Inn addition to the single-factor model comparison, the cross-informant model 

wass compared here with two models based on the internalising and externalising 

dimensions.. It was found that model fit slightly improved over the single-factor 

model,, suggesting some but not considerable support for the internalising-

externalisingg distinction. Macmann et al. (1992) showed that for a two-factor model 

(PCA,, biquartimin rotation), the majority of problem items of the CBCL had factor 

loadingss > .40 on both the internalising and externalising dimensions. On the basis of 

thiss result, Macmann et al. concluded that the CBCL does not reliably distinguish 

internalisingg from externalising problem dimensions. Further differentiation into eight 

syndromee dimensions was not supported by the results reported in the present study, 

sincee improvement in model fit of the cross-informant model compared with the 

internalising-externalisingg models was negligible. 

AA recent study on the convergence between the cross-informant syndromes of 

thee CBCL and clinical diagnoses showed that each CBCL scale predicted a broad 

rangee of DSM-III-R diagnoses (Kasius, Ferdinand, van den Berg, & Verhuist, 1997). 

Thiss finding was attributed to high comorbidity, intrinsic to child psychopathology. 

Whilee recognising the presence of high comorbidity in child psychopathology (Angold 

ett al., 1999), the low specificity of the CBCL scales with regard to widely varying 

DSMM diagnoses additionally suggests insufficient construct differentiation in the 

CBCL.. Consistent with this, Lachar (1998) pointed out that the primary evidence of 

thee validity of the CBCL and TRF, as reported in the 1991 manuals (Achenbach, 

1991a,, 1991b), is that syndrome scales differentiate between clinically referred and 

normativee samples. However, the effectiveness of individual scales with regard to 

makingg specific distinctions between different clinical groups was scarcely 

documentedd (Lachar, 1998). 

Thee cross-informant model (Achenbach, 1991a, 1991b) was derived following 

aa procedure that effects goodness of fit in CFA. Items that loaded > .40 on the 

Aggressionn syndrome and > .30 on a second syndrome were retained only for the 

secondd syndrome. This procedure ignores the fact that these items measure two factors 

ratherr than one. Further, these items load more on Aggression than on the syndrome 
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dimensionss to which they were actually assigned in the cross-informant model. Here, 

thee fit of the unrestricted model, which imposes the minimum number of restrictions 

ass to which problem items load with which factors, consistently showed the presence 

off  substantial misspecification and/or cross-loadings in the cross-informant model. 

Thiss finding may, at least in part, be explained by the orthogonal rotation procedure 

originallyy used by Achenbach to derive the cross-informant syndromes. Problem 

dimensionss in child psychopathology are known to be highly correlated (Angold et al., 

1999).. In the present study, the fit  indices for the orthogonal cross-informant model 

(Modell  2) do, in fact, show that this model strains reality. When an orthogonal 

rotationn method in a PCA (cf. EFA) is used, the covariation present in the data comes 

throughh in a less conceptually clean factor structure, i.e. incorrect classification of 

itemss on factors and/or a large amount of substantial dual or multiple loadings (Cattell 

&&  Dickman, 1962; see also Cattell, 1973). 

Thus,, Van den Oord (1993) allowed a large number of items to (1) have 

secondaryy or more cross-loadings on other syndrome dimensions, and (2) load on 

differentt syndrome dimensions than originally specified in the cross-informant model. 

Thesee revisions of the cross-informant model change the conceptual meaning of the 

syndromee dimensions and the boundaries between them. The resulting improvement 

inn model fit  found by Van den Oord further indicates a lack of empirical support for 

thee cross-informant syndromes as currently defined. 

AA modified model that was based on the best items (47 out of 85) was used in 

aa subsequent study by Van den Oord, Verhulst, and Boomsma (1994). On the basis of 

bothh Dutch and French data, Berg et al. (1997) proposed a reduced model using 43 out 

off  85 problem items. De Groot et al. (1994) also referred to the more robust version of 

thee cross-informant syndromes consisting of the overlapping items between the Dutch 

measurementt structure and the U.S. based cross-informant model. However, the 

overlapp of "robust" CBCL items for these three studies is small, reducing the cross-

informantt model to four items (Aggression) or three items (remaining scales) for each 

dimensionn (factor loadings > .40 on the appropriate factor in three studies; Van den 

Oord,, 1993, was used for this purpose, because the factor solution was not reported 

forr the 47-item version that was used in the Van den Oord et al., 1994, study). The 

smalll  item-overlap across studies suggests a loose anchoring of most problem items in 
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thee cross-informant syndrome scales. The construct validity of these reduced factors 

ass measured by the remaining few problem items remains to be determined. 

Fromm a conceptual point of view, loose anchoring of items in the scale is 

consistentt with what Kamphaus and Frick (1996) refer to as a lack of coherence of the 

CBCLL and TRF cross-informant syndromes: The item content of the problem 

dimensionss tends to be heterogeneous, leading to problems of interpretation (see also 

Lachar,, 1998). Kamphaus and Frick stress that in order to understand the meaning of 

ann elevated syndrome scale score, it is imperative to view which individual items 

causedd the elevation. However, the sole purpose of summing items into syndrome 

scoress is to yield a more reliable and conceptually more meaningful score than any of 

thee individual item scores. 

AA second criticism made by Kamphaus and Frick (1996) concerns the 

conceptuall  differentiation between the scales of the CBCL and TRF. They argue that 

thee combination of constructs such as Anxiety and Depression, and Hyperactivity and 

Inattention,, into single scales hinders differential diagnosis. The inductive approach 

usedd for the derivation of the cross-informant syndromes assumes that one may 

proceedd from problem items to adequate syndrome dimensions. However, the 

adequacyy of the dimensions that emerge is a function of the original item pool. In this 

sense,, an inadequate item pool may lead to a lack of conceptual differentiation. The 

inductivee method of questionnaire construction has, moreover, been associated with 

thee following aspects of measurement imprecision: conceptual overlap and imprecise 

boundariess among the constructs, heterogeneous items that do not necessarily have a 

clearr substantive link to the construct, and substantial method (e.g. halo) rather than 

constructt specific variance (Jackson, 1971). This is consistent with the findings for the 

cross-informantt model discussed here. 

Althoughh the CBCL and TRF development was never intended to replace a 

clinicall  diagnosis (Achenbach, 1995), there has been a tendency in clinical practice to 

assumee that the syndrome dimensions generated from these instruments are indeed 

clinicall  ones. This unfortunate practice should be avoided. Even accepting this point, 

thee meaning of the peaks and the troughs in the CBCL and TRF profiles is obscure, 

becausee there is littl e evidence to support the homogeneity and differentiation of the 

eightt syndrome dimensions. Therefore, it is precarious to interpret differences in scale 
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scores.. Furthermore, in research, the power of any study that is aimed at the 

understandingg of childhood psychiatric syndromes depends on the rigour with which 

thee diagnostic groups were defined and selected. Therefore, based on the present 

results,, selection of groups on the basis of high scores on individual CBCL and TRF 

syndromee scales may be far from optimal because of insufficient measurement 

precision.. That is, scale scores will show too low an association with variables of 

interestt and too high an association with irrelevant variables. 

Inn sum, the present CFA study evaluated the internal construct validity of the 

syndromee representation of the CBCL and the TRF, and consistently showed 

inadequatee empirical support for the cross-informant syndromes. 





4 4 
DSM-IVV Internal Construct Validity: When a Taxonomy meets 

Data a 

TheThe use of DSM-IV-based questionnaires in child psychopathology is on the increase. 

Traditionally,Traditionally, questionnaires of child psychopathology were developed in a psychometric 

tradition.tradition. In contrast, the DSM-IV classification system was developed in a clinical tradition. 

SinceSince each of these two perspectives has its own conceptualisations of child 

psychopathologicalpsychopathological syndromes, the increased use of questionnaires based on DSM-IV 

conceptsconcepts may be regarded as an integrative development towards a common descriptive 

framework.framework. It is argued in the present paper that the differences which originally separated 

thethe psychometric and clinical traditions, i.e. (I) the dimensional and the categorical view of 

childchild psychopathology, and (2) the empirical and the conceptual approach conceptualisation 

ofof child psychopathology are not as different as has sometimes been claimed. Therefore, the 

useuse of DSM-IV concepts in questionnaires may be regarded as a useful starting point for 

furtherfurther internal construct validation following psychometric criteria. In the present paper, 

thethe internal construct validity of a DSM-IV based model of ADHD, CD, ODD, Generalised 

Anxiety,Anxiety, and Depression was investigated in eleven samples by Confirmatory Factor 

Analysis.Analysis. The factorial structure of these syndromes was supported by the data. However, the 

modelmodel did not meet absolute standards of good model fit. Two sources of error are discussed 

inin detail: multidimensional'ity of syndrome scales, and the presence of many symptoms which 

areare diagnostically ambiguous with regard to the targeted syndrome dimension. It is argued 

thatthat measurement precision may be increased by more careful operationalisation of the 

symptomssymptoms in the questionnaire. Additional approaches towards improved conceptualisation 

ofof DSM-IV are briefly discussed. Sharper DSM-IV models may improve the accuracy of 

inferencesinferences based on scale scores and provide more precise research findings with regard to 

relationsrelations with variables external to the taxonomy. 
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Introductio n n 

Conceptualisationn of child psychopathological disorders is dominated by a clinically 

basedd perspective, such as formulated in the Diagnostic and Statistical Manuals of 

Mentall  Disorders (DSM-III, -III-R, -IV, APA, 1980, 1987, 1994). Parallel to this 

clinicall  viewpoint is a psychometric perspective on how to conceptualise childhood 

disorders,, which has also enjoyed considerable success (Krueger, Caspi, Moffitt , & 

Suva,, 1998). This has resulted in two different taxonomies of childhood disorders: 

"clinicall  syndromes", which originate from hypotheses about covarying symptoms 

derivedd from observations of patients by clinicians (Wakefield, 1999), and "empirical 

syndromes",, derived on the basis of statistical covariation between symptoms 

(Achenbach,, 1995). The former taxonomy is generally used in clinical diagnostic 

interviews,, while the latter is used in questionnaires. Littl e theoretical or research 

effortt has been directed towards this unfortunate state of affairs. While we do not 

questionquestion the potential utility of competing models to describe the phenomenology of 

childhoodd disorders in order to progressively sharpen the constructs and their 

boundaries,, it seems that these different taxonomies exist next to one another merely 

becausee of past traditions. Although the clinical and the psychometric perspectives 

sharee the background assumption on syndromes as co-occurring patterns of symptoms 

(Achenbach,, 1995; Wakefield, 1999), littl e attempt has been made to address the 

relativee internal construct validities (Skinner, 1981, 1986; see also "structural 

validity",, Loevinger, 1957) of these two perspectives. This is unfortunate, since we 

regardd a common descriptive framework for the domain of child psychopathology as a 

prerequisitee for the scientific understanding of that domain (see Wakefield, 1999). 

Questionnairess specifically conceptualised on the basis of the clinical 

diagnosticc criteria of the DSM-taxonomy have been recently developed and are 

increasinglyy being used (Boyle et al., 1993; Burns, Walsh, Owen, & Snell, 1997a; 

Burnss et al., 1997b; DuPaul, 1991; Gadow & Sprafkin, 1997; Gomez, Harvey, Quick, 

Scharer,, & Harris, 1999; Goodman & Scott, 1999; Grayson & Carlson, 1991; Hewitt 

ett al., 1997; Pelham, Gnagy, Greenslade, & Milich, 1992, Pillow, Pelham, Hoza, 

Molina,, & Stulz, 1998; Spence, 1998; Swanson, 1992; Swanson et al. 2000). The 

presentt paper investigates the DSM-IV taxonomy, as operationalised in 

questionnaires,, on the basis of psychometric principles derived from factor analysis. 
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Ass such, the present research cuts directly into two long standing differences between 

clinicall  and empirical taxonomies: 

1)) A categorical as opposed to a dimensional model of child psychopathology, 

wheree the clinical perspective has been tied to the former and the psychometric to 

thee latter, and 

2)) A conceptually derived as opposed to an empirically derived model of child 

psychopathology,, where, again, the clinical perspective has been tied to the 

formerr and the psychometric to the latter. 

Thee studies which evaluated DSM-questionnaires on the basis of psychometric 

principless (Burns et al., 1997a, 1997b; Gomez et al., 1999; Pillow et al.; 1998, 

Spence,, 1998) have disregarded that, by doing so, the two traditions are brought 

together.. For example, the application of the factor analytic model in these studies, 

whichh is a dimensional model, seems inconsistent with the DSM assumption of 

categoricall  disorders. We therefore seek to clarify first how the above two differences 

betweenn the clinical and psychometric perspectives relate to one another. Our position 

iss that a juxtaposing view of the clinical and the psychometric perspective is an 

outdatedd one. However, we are not satisfied by regarding these two approaches as 

merelyy complementary (Kasius, Ferninand, van den Berg, & Verhuist, 1997), since 

thiss muddles rather than sharpens a common descriptive framework of child 

psychopathology.. Rather, several investigators have made a strong case that future 

improvementt of classification in (child) psychiatry must be based on an integration of 

thee clinical and psychometric perspectives (Clark, Watson, & Reynolds, 1995; 

Kamphauss and Frick, 1996; Waldman, Lilienfield & Lahey, 1995). Questionnaires 

whichh are conceptualised on the basis of the DSM diagnostic criteria, and which are 

evaluatedd and refined on the basis of psychometric criteria, provide one such 

integrativee attempt. It is argued in the present introduction that the alleged differences 

betweenn categorical and dimensional models, and between empirical and conceptual 

modelss of child psychopathology are not so different as has sometimes been claimed 

(seee Cantwell & Rutter, 1994; Kasius et al., 1997). Following this, it is argued that the 

strengthss of both the clinical and the psychometric perspectives are used when 

evaluatingg DSM based questionnaires on the basis of psychometric criteria, thus 

furtherr enhancing knowledge in this field. 
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AA categorical or a dimensional view of model of child psychopathology? 

Thee difference between a categorical and a dimensional model of child 

psychopathologyy may be summarised as follows: The categorical view of childhood 

disorderss assumes the existence of discrete disorders, where those who have the 

disorderr differ qualitatively from those who do not. In contrast, the dimensional view 

assumess continuity of psychopathology with normal behaviour, i.e. quantitative 

differencess between those who have low scores and those who have high scores on a 

givenn syndrome dimension. Many have argued, and for varying disorders, that a 

dimensionall  view may be more consistent with the data (see, for example, Bannister, 

1968;; Cantwell & Rutter, 1994; Cromwell, 1975; Tennen, Hall, & Affleck, 1995). 

TwoTwo main examples are put forward here: 

First,, positing a discrete boundary between normality and mental illness is 

problematicc because, empirically, it is difficult to draw the line between normal 

variationn and psychopathology. That is, most symptoms are present to some degree in 

thee normal population. Likewise, there is variation in severity within a group of 

childrenn diagnosed with a particular disorder. A categorical model, aimed at a 

dichotomouss decision on the presence of a disorder, treats all individuals who meet 

thee diagnostic criteria alike. Similarly, a categorical model treats those, whether 

virtuallyy symptom free or just below clinical threshold alike (Krueger et al., 1998). At 

present,, our knowledge of the meaning of mild, moderate, or severe psychopathology, 

andd how this relates to underlying dysfunction is, at best, limited. Adoption of the 

categoricall  perspective implies that we are unable to employ all of the potential 

informationn available. We propose, therefore, not to ignore these differences in rank 

orderr by establishing (arbitrary) cut-off scores. An example of potential loss of 

informationn is provided by the analysis of continuity and change, as described by 

Kruegerr et al. (1998). A person may, for example, at one point in time, meet the 

criteriaa for Major Depression, and at a second point in time fall just below diagnostic 

threshold.. That this change is, in reality, very small is lost under the categorical 

model,, but not under a dimensional model. Our current conceptions of, for example, 

Majorr Depression as episodic and Dysthymia as chronic may therefore be an 

overstatement.. A residual level of depressed baseline symptomatology may 

characterisee major depressive patients between episodes, while dysthymic patients 
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mayy display more fluctuation in symptomatology than is currently assumed. A 

dimensionall  model is aimed at quantifying these fluctuations in severity on a single 

dimensionn of depressive symptomatology, where individuals may move up or down at 

differentt times (Zuckermann, 1999, p. 159). This, in turn, may enhance knowledge on 

thee meaning of the observed variance in severity. 

Second,, the large body of literature which addressed comorbidity in child 

psychopathologyy (see Angold, Costello, & Erkanli, 1999) suggests that children's 

problemss do not easily fall into a single category. This suggests that the categorical 

perspective,, which is aimed at assigning a single diagnosis, is not compatible with the 

observedd variation in symptomatology which cuts across diagnostic boundaries. This 

problemm of fuzzy boundaries between different categories may be taken into account 

byy the dimensional model which posits delineation of a relatively small number of 

validd syndrome dimensions, which may co-occur. This model provides a profile of 

scoress on different problem domains, rather than a single diagnosis. Thus, in the 

dimensionall  model, both degree and patterns of comorbidity are investigated, rather 

thann defined away through arbitrary exclusion rules or the introduction of combined 

diagnosticc categories. Currently, knowledge on the significance of comorbidity is 

ratherr limited. Therefore, we propose to focus on the typical patterns of co-occurring 

problemm dimensions and use these as a means of investigating how comorbidity arises. 

Forr example, Generalised Anxiety and Depression are highly comorbid (Zuckerman, 

1999,, p. 87). It has been suggested that these two disorders are clear members of one 

groupp because they have a core genetic quality in common, yet manifest themselves in 

differentt ways through different environmental precursors (Eley & Stevenson, 1999; 

Kendlerr et al., 1995; Roy, Neale, Pedersen, Mathé, & Kendler, 1995). Given an 

appropriatee research design, this hypothesis can be tested when the relative positions 

off  persons on both Generalised Anxiety and Depression are taken into consideration. 

Whatt these two examples illustrate is that the observed phenomenology of 

childhoodd disorders can reasonably be viewed as having dimensional qualities. We are 

nott the first to argue for a dimensional model (Achenbach, 1995; Clark et al. 1995; 

Zuckerman,, 1999, p. 414). The critical point we want to make here is that adoption of 

aa dimensional model for an on symptomatology based taxonomy of childhood 

disorderss is not in conflict with the DSM assumption of the existence of qualitatively 
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differentt disorders. The existence of disorders which are qualitatively different from 

normalityy does not rule out variation in severity at the phenomenological level among 

thosee children who have the disorder (Cantwell & Rutter, 1994). Nor does it rule out 

variationn in the relative absence of the same symptoms among children who do not 

havee the disorder, or overlap in the degree to which symptoms are present between 

thosee who have the disorder and those who do not. Likewise, the existence of 

qualitativelyy different disorders does not rule out typical patterns of manifest 

symptomatologyy across different problem domains. Our position is that a dimensional 

modell  of childhood disorders may describe current symptom data more precisely, and 

ass such, may cut more deeply into current research questions, and potentially may 

providee more precise answers. 

Wallerr and Meehl (1998) argue that it is a common misconception that a 

discretee and qualitatively different category (a "taxon") precludes dimensionality. 

Theyy argue that the convenient dichotomy "taxonic versus dimensional", should read, 

strictlyy speaking, "taxonic-dimensional versus dimensional only". That is, when a 

qualitativelyy distinct category exists, its distribution is likely to be part of a mixture, 

whichh is located within one, or more, latent dimensions. Along somewhat similar 

lines,, Rutter (1996) argued that while childhood disorders as traditionally diagnosed 

mayy be qualitatively distinct, the liabilities to these conditions may, indeed, be 

distributedd continuously. Suspending judgement by treating the dimensional-

categoricall  issue as an open question allows for the identification of genuine taxons 

(Meehl,, 1999). The implication of this is that allowance must be made for the 

dimensionall  qualities of symptom data. In other words, whether the diagnostic 

dichotomyy merely reflects agreement on some diagnostic threshold value on the 

continuumm of the liability to the disorder (Zuckerman, 1999, p. 53), is predicated on a 

reall  disparity between normality and dysfunction of the biological system (Klein, 

1999),, or otherwise, is unlikely to be answered by preconceived adoption of the 

categoricall  model. 

Evenn if this view of categories within dimensions were not subscribed to, the 

followingg hypothetical example, adopted from Wallen and Meehl's work (1998), 

compellinglyy illustrates how the dimensional factor analytic model, used in the 

presentt study, may be successfully applied even in a situation where the "latent" 
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variablee is indisputably discontinuous. Suppose that, in a mixed gender sample, the 

followingg variables are measured: hair length, vocal pitch, chest girth, hip to waist 

ratio,, sociability, fingernail length, and knowledge of flowers. These are all imperfect 

indicatorss of biological gender, since women typically score higher on these variables 

thann men. The implication is that these variables are correlated. Suppose that a factor 

analysiss is conducted on these variables. The outcome of this analysis shows a gender 

factor,, regardless of the fact that the variable gender is a prime example of being 

categoricall  in nature, divided in two qualitatively different and almost mutually 

exclusivee categories. In contrast to gender, for most childhood disorders there is no 

flawlessflawless method to define caseness. In the absence of known impaired function, 

classificationn is dependent on (imprecise) phenomenological descriptions, like those 

containedd in the diagnostic criteria of the DSM. These, as argued, show dimensional 

qualities.. If a set of indicators have appreciable validity for a taxon, they covary, and a 

factorr analysis must necessarily reveal a factor (Meehl, 1999). Thus, even if (a 

number)) of childhood syndromes turn out to be qualitatively distinct, in the absence of 

suchh knowledge, the factor analytic model may be used for determining 

distinguishablee problem domains and their valid indicators. 

AA conceptually derived or an empirically derived taxonomy of childhood disorders? 

Ass stated above, different conceptualisations of childhood disorders resulted from the 

clinicall  and psychometric perspectives: clinical and empirical syndromes. 

Traditionally,, clinical expert-judgement was assumed to guarantee the validity of the 

clinicall  syndromes (Oosterveld, 1996). The dimensional approach toward syndrome 

conceptualisationn resulted from dissatisfaction with this initial lack of empirical 

validationn (Achenbach & Edelbrock, 1978; Achenbach, 1995; Quay, 1986a, 1986b). 

Thee dimensional perspective took an empirical position on the identification of 

childhoodd syndromes (Achenbach, 1995). In contrast to DSM, the contention was that 

childhoodd syndromes should not be defined by pre-existing concepts but must be 

empiricallyy generated on the basis of data. This was done by an exploratory analysis 

off  the associations between childhood problems, using Principal Component Analysis 

(PCA)) or Exploratory Factor Analysis (EFA). Presently for the clinical syndromes, 

however,, the sole reliance on clinical expert-judgement for syndrome 
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conceptualisationn and selection of diagnostic criteria is uncommon. For example, a 

majorr goal of the DSM-IV field studies was to empirically assess the utility of all 

potentiall  diagnostic criteria for the childhood disruptive behaviour disorders (Lahey, 

Loeber,, Quay, Frick & Grimm, 1992; Lahey, Applegate, Barkley, et al. 1994; Lahey, 

Aplegate,, McBurnett et al., 1994). The empirical approach places DSM 

conceptualisationss in the domain of hypothetical constructs, i.e. the validity of the 

notionn that they are meaningful conditions which we think tend to be manifest by 

particularr symptoms has to be tested (Rutter & Pickles, 1990). This is in contrast to a 

reifiedd conception of DSM syndromes as having reality in their own right (Ingram, 

Miranda,, & Segal, 1998, p. 102). The original distinction empirical versus non-

empiricall  is therefore no longer meaningful: Both taxonomies aim at empirical 

validation.. The current difference between clinical and empirical syndromes is 

thereforee best characterised by the former representing a deductive, i.e. a conceptually 

driven,, yet possibly empirically modified approach, and the latter representing an 

inductive,, data driven approach towards conceptualisation of childhood 

psychopathology. . 

Sincee the empirically derived syndromes were derived on the basis of data, the 

positionn has sometimes been taken that the empirical syndromes are more factual than 

thee clinical syndromes. This stance was, for example, reflected in a recent paper by 

Angold,, Costello, & Erkanli (1999). It was posited that "a very large body of literature 

[...]]  has established at least seven highly replicable factor analytically derived 

syndromes".. This was then taken to indicate that "the content of individual [clinical] 

syndromess consists of mixtures of different "types" of symptoms" (Angold, Costello 

&&  Erkanli, 1999, p. 62; parentheses are ours). By evaluating the clinical syndromes 

usingg the empirical syndromes as a standard, strong claims are made that the latter 

representt some objective truth. 

Thee position taken here is that the claim of the inductive factor analyst that the 

factorss which account for the variation in child psychopathology can be objectively 

derivedd from data through using the mathematical method of factor analysis is an 

overstatementt (see Block, 1995). It is hard to imagine how factor analysis can be used 

withoutt judgement of the investigator involved. First, factor analysis, as an effective 

exploratoryy procedure, relies on proper sampling of the salient variables, since the 
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factorss which are "discovered" are dependent on the variables in the analyses. It is 

thereforee not clear where to start when selecting problem items without some a priori 

ideaa of what these salient variables are. A second and related argument is that, even if 

itt could be demonstrated that all variables in the domain of child psychopathology 

havee been completely sampled, the outcome of an inductive factor analysis is still 

dependentt on the items used. That is, when a particular content domain is over-

representedd in the item pool, it is due precisely to the strength of the workings of the 

factorr analytic method identified as a separate factor. This may, for example, occur for 

thee simple reason that many slightly different forms of aggression are at our disposal 

ass compared to fewer tangible variations of sad affect. This allows a more 

differentiatedd structure of the former and poor specificity for the latter. It is, again, 

howw the investigator decides whether a more differentiated structure of aggression is 

redundant,, or of fundamental clinical and theoretical significance. Third, the 

investigatorr is not actually discovering factors so much as creating them. This is done 

byy deciding on the number of factors to be extracted, and by choosing a rotational 

proceduree which determines the orientation of the factors in the dimensional space. 

Thesee are thorny decisions, since no flawless guidelines exist for either, yet the 

contentt of the resulting factors is highly dependent on both. Fourth, the factors should 

bee given some kind of interpretation, which should carry with it some idea of what the 

relevantt syndrome dimensions are. 

Inn addition, there is the problem of the robustness of the findings. Even if 

subjectivee influences have been kept absolutely to a minimum, this approach is by 

definitionn data driven and the outcome is, therefore, dependent on the many adverse 

influencess that afflict correlation coefficients (see Block, 1995). Psychopathological 

symptomm data are particularly vulnerable to unstable correlation coefficients due to 

theirr inherent skewness and crude response categories (Hartman et al., 1999). A 

secondd source of instability affecting the outcome of an EFA stems from the 

substantiall  correlations between different syndrome dimensions. They may be too 

highlyy correlated with other constructs in the multivariate space to disentangle the 

constructt which are being pursued (see Little, Lindenberger, & Nesselroade, 1999). 

Third,, the symptoms are not necessarily specific indicators of only a single problem 

dimension.. As a consequence, the resulting problem dimensions of an EFA rotational 
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proceduree may not replicate in an independent sample. Finally, spurious "method" 

correlationss may result when problem items are rated by a single informant (Wangby, 

Bergman,, & Magnusson, 1999). This provides an unknown degree of reliable, yet 

constructt irrelevant covariance, which affects the outcome of an EFA in some 

unknownn way. It is these data characteristics which make it difficult to properly 

recoverr the factors. Although in principle the search for truly inductively derived 

syndromee dimensions which are both necessary and sufficient to describe the 

phenomenologyy of psychopathology in children is laudable, the realisation thereof is 

notoriouslyy difficult. 

Too illustrate, it is doubtful whether the aforementioned inductively derived 

"highlyy replicable factor structure" identified by Achenbach et al. (1989) is indeed as 

robustt as has been claimed (Angold et al. 1999). A recent confirmatory factor analytic 

studyy by Hartman et al. (1999) found littl e evidence for this model above and beyond 

aa rough distinction between internalising and externalising problem domains. The 

positionn taken here is that a strictly inductive analysis of symptom associations will 

nott easily reveal information which is more factual than the phenomenological 

distinctionss that, from the clinical perspective, are currently considered relevant. For 

example,, despite rigorous inductive effort in the field of personality research, 

consensuss on truly inductively derived personality dimensions seems to have been 

reachedd only with regard to two personality factors: neuroticism and extraversion 

(Block,, 1995, Kline 1998). It is probably safe to predict that rigorous inductive effort 

directedd at finding the factors which account for the variation in the phenomenology 

off  child psychopathology will not easily lead to consensus beyond the two domains of 

internalisingg and externalising problem behaviour for which consensus has already 

beenn reached. 

AA recent simulation study by Little et al. (1999) showed empirically that 

reliancee on a priori knowledge (Confirmatory Factor Analysis) resulted in more 

appropriatee recovery of the factors and their relative positions toward each other than 

whenn data-driven methods were used (EFA or PCA). Thus, our position is that 

advancementt in child psychopathology is dependent upon conceptual development 

combinedd with deductive empirical validity testing of construct representations using 

statisticall  methods. A priori selection of indicators to represent the constructs is 
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importantt herein, since this provides a grip on the two major threats to construct 

validity:: construct under-representation, which refers to a failure to include important 

facetss of the construct, and construct irrelevant variance, which refers to an inclusion 

off  excess variance unrelated to the construct (Messick, 1995). From this perspective, 

inductivee empirical identification of syndrome dimensions cannot be but a starting 

point,, since identification of syndrome dimensions does not equate with optimally 

validd measurement for which a conceptually driven strategy for item selection is 

required.. The use of CFA additionally provides a firmer grip on the many sources of 

samplee instability described above, because it is not the syndrome dimensions 

themselvess which change under varying data conditions, but rather, goodness of fit. 

Thatt is, when factor analysing multiple samples, instead of having to interpret the 

similarityy of qualitatively different factors, which is difficult, the goodness of fit 

indicess provide the models' degree of divergence from the data. These quantitative 

differencess in model fit to the data are easier to interpret. Thus, in a deductive 

approachh towards conceptualisation of childhood psychopathology the emphasis has 

shiftedd to conceptual argument, followed by indicator choice, followed by empirical 

testing.. It is aimed at sharpening a priori conceptualised constructs, gradually, in view 

off  empirical evidence, rather than being aimed at an overall identification of syndrome 

dimensions. . 

Evenn more important, evidence for fundamental distinctions between 

syndromess is unlikely to be revealed on the basis of symptom associations alone. They 

aree more likely to be defined in combination with evidence from other levels of 

explanation,, such as their co-occurrence with certain deviations or dysfunctions in the 

neurobiologicall  or cognitive systems. Indeed, most research effort in child psychiatry 

iss directed at external construct validation, i.e. finding differential relations between 

DSMM phenomenological distinctions and variables which are external to the 

taxonomy,, such as the aforementioned (Quay, 1986a ; Waldman et al„  1995). Clearly, 

theree is no guarantee that DSM-IV conceptualisations furnish the best possible base 

fromm which to explore and sharpen relations with external variables. Following this, 

theree is no guarantee that the research effort directed at improving internal construct 

validityy such as the present paper is well-spent. The reason for arguing that DSM 

conceptualisationss should be used as a starting point for developing and refining 
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measurementt instruments is pragmatic: We do not know of any better 

phenomenologicall  basis. Even the strongest opponents of the DSM-IV classification 

systemm consider it a success in terms of enhanced phenomenological description 

(Follettee & Houts, 1996). Clearly, there are notoriously difficult problems with regard 

too external construct validation. For example, with regard to aetiology associations 

withh external variables may cross diagnostic lines: Different pathological processes 

mayy cause identical phenomenology, and different phenomenology may be caused by 

largelyy identical aetiological factors. For most syndromes, it is unlikely that there is 

onee specific causal agent, if only for the reason that those classified with one and the 

samee DSM diagnosis nevertheless manifest rather heterogeneous symptoms. Even if 

moree homogeneously defined psychiatric phenotypes could be sub-typed, for example 

throughh linkage with more basic neurobiological or cognitive processes (see Nigg, in 

press),, it is likely that multiple pathways of complexly linked aetiological factors 

underlyy the onset of a particular syndrome. The point here is that, no matter how 

complexx the relationships, the embedding of the hypothesised constructs within theory 

andd the subsequent testing thereof is crucial for providing the rationale for a proposed 

taxonomy. . 

Thee present paper focuses on the internal construct validity of DSM-IV 

syndromes,, operationalised in parent and teacher questionnaires, as measuring the 

conceptss they purport to measure. While all inferences whether in a clinical or a 

researchh context depend on the quality of the measurement instruments used, internal 

constructt validity has not been a great concern to the constructors of the DSM-IV 

(Zuckerman,, 1999, p. 49), and psychometric research effort is of fairly recent date. To 

thee extent that measurement instruments of DSM constructs are inaccurate or 

imprecise,, results pertaining to the association with aetiology, course, and treatment, 

orr with neurobiological or cognitive processes, are bound to be subject to error. This 

suggestss that psychometric theory may contribute to putting the proposed DSM-IV 

conceptss on a more precise empirical foundation. The aim of the present paper can be 

summarisedd as follows: Given that most research efforts in child psychiatry is directed 

att proving differential links of DSM syndromes with external variables, and given that 

DSM-questionnairess have gained in use for this purpose, to what extent is the 

hypothesisedd structure of these questionnaires in agreement with the data, and 
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followingg this, to what extent are inferences based on the syndrome scales in these 

questionnairess legitimate? 

Method d 

Subjects Subjects 

Dataa were collected from: The Netherlands, Canada, and the United States of 

America.. Table 1 provides the age and gender distributions for each of these samples. 

Bothh parent and teacher ratings of both clinically referred and general population 

sampless were analysed, except for the United States, for which the parent general 

populationn sample was missing. 

Instruments Instruments 

Differentt questionnaires were used for each country: the Ontario Child Health Study 

Scales-Revisedd (OCHS-R) for Canada (Boyle et al., 1993; MacLeod, McNamee, 

Boyle,, Offord, & Friedrich, 1999), and the Child Symptom Inventory-4 (CSI-4) for 

thee United States (Gadow & Sprafkin, 1994, 1997). These questionnaires were 

conceptuallyy developed to represent a number of DSM syndrome dimensions. For The 

Netherlands,, the Child Behavior Checklist (CBCL) and the Teacher Report Form 

(TRF)) were used (Achenbach, 1991a, 1991b), along with a questionnaire which was 

designedd to measure the DSM-IV constructs studied here (see below). Thus, the Dutch 

DSM-IVV model evaluated here consists of problem items drawn from the CBCL and 

thee TRF, in addition to the DSM-IV targeted problem items. Since the questionnaires 

off  the present study were independently developed, they differ in a number of 

respects.. These differences in operationalisation may account for some of the variation 

inn the results. They are described below. 

Itt should be borne in mind that the focus of the present study is on the validity 

off  the hypothesised DSM concepts across these different operationalisations of DSM. 

Thee outcome of a factor analytic study is influenced by the idiosyncrasies of the 

variables,, the sample, or the informant included in the analysis. Strong evidence for 

thee internal construct validity may be inferred when these latent variables are 

corroboratedd in multiple operationalisations of the constructs, in multiple types of 

samples,, and when rated by multiple informants. This cannot be achieved on the basis 
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off  a single operationalisation, a single type of sample, or a single type of informant. 

Ann additional asset of the present DSM based instruments is that each latent variable 

iss operationalised by a relatively large number of problem items. This captures each 

constructt more comprehensively than when operationalised by a few problem items, 

i.e.. large models provide a more revealing test than small models with regard to 

demonstrationn or discontinuation that unidimensional constructs have been measured. 

Furthermore,, the present instruments measure multiple constructs. Multidimensional 

modelss are more diagnostic than unidimensional models in demonstrating internal 

constructt validity. By contrasting a particular construct with what it is not, e.g. Major 

Depressionn is not measured by items which measure Generalised Anxiety, Attention-

deficit/Hyperactivityy Disorder (ADHD), Conduct Disorder (CD) or Oppositional 

Defiantt Disorder (ODD), the meaning of the constructs in the model becomes more 

circumscribed,, and, hence, the model can be more easily disconfirmed by the data (see 

Gerbingg & Anderson, 1984). 

Wee studied the six constructs which were measured in all 11 samples: 

Problemss with Attention, Hyperactivity-rmpulsivity, CD, ODD, Generalised Anxiety, 

andd Depression. In Appendix A is listed all the problem items included in this study. 

Ourr choice to focus on a common latent structure should not be contused with the 

scopee of the questionnaires. These six constructs form a subset of what is covered by 

thee OCHS-R, the CSI-4, and the CBCL/TRF. The OCHS-R additionally includes 

itemss measuring Separation Anxiety. The CSI-4 additionally includes items measuring 

Separationn Anxiety Disorder, Obsessive Compulsive Disorder, Tourette syndrome, 

Schizophrenia,, Pervasive Developmental Disorder, Social Phobia, and Bipolar 

Disorder.. The CBCL/TRF consists of items which measure the empirically derived 

constructss Withdrawn, Somatisation, Anxious/Depressed, Social Problems, Thought 

Problems,, Attention Problems, Delinquency, and Aggression, from which, for the 

purposee of the present study, a number of items were used which are relevant to 

measurementt of DSM-IV constructs. The Dutch DSM-based items cover the six 

constructss studied here. The reader is referred to previous studies on the OCHS-R 

(Boylee et al., 1993; MacLeod et al., 1999), the CSI-4 (Gadow & Sprafkin, 1994, 1997, 

1998;; McBurnett & Pfiffner, 1997), and the CBCL/TRF (Achenbach, 1991a, 1991b) 

forr those items not included in the present study. 



866 DSM-IV Internal Construct Validity 

Thee operationalisation of the six constructs differs both with regard to item 

contentt and format of presentation. First, with regard to content, the OCHS-r is DSM-

III- RR based, while the CSI-4 and the items drawn from the CBCL/TRF and the Dutch 

DSMM symptom list are DSM-IV based. Overlap of problem items across samples is 

thuss restricted to problem items which are common to both DSM-III-R and DSM-IV. 

Additionally,, a number of items which typically occur in the home situation are not 

ratedd by teachers. In total, 37 DSM symptoms are covered in all samples. Exact item 

wordingg is different between instruments. Typically, the CSI-4 contains more detailed 

descriptionss of the targeted problem behaviour than the OCHS-r and the Dutch item 

set.. Second, the OCHS-r and the Dutch items consist of an enriched set of problem 

itemss in addition to the DSM diagnostic criteria. For example, in the Canadian model, 

thee OCHS-r item "has trouble enjoying self" is included to measure Depression, and 

inn the Dutch model, the item "constant testing of limits" is included to measure ODD. 

Bothh are not strictly DSM items. In contrast, the CSI-4 is more strictly DSM-IV based. 

Thee enriched item sets in Canada and The Netherlands were included to ensure a 

broadlyy defined coverage of the six hypothesised constructs. 

Withh regard to the format of these instruments, several points need to be noted. 

First,, CSI-4 items are presented to parents and teachers by blocks of items for each 

problemm domain (first all the items for Problems with Attention, then all items for 

Hyperactivity-Impulsivity,, etc.). In contrast, the OCHS-r items and the Dutch 

CBCL/TRFF and DSM-IV items are presented randomly. Second, the OCHS-r and the 

Dutchh items are rated using a three-point Likert scale (Likert, 1932), where zero 

indicatess 'not true', 1 'somewhat or sometimes true', and 2 'very true or often true'. In 

contrast,, the CSI-4 uses a four point Likert scale, where zero indicates 'never', 1 

'sometimes',, 2 'often', and 3 Very often'. Since the results (e.g. model fit, factor 

loadings)) may be influenced by the number of response categories of the response 

scalee (described below), for purposes of comparisons across instruments, the latter 

twoo categories "often" and "very often" were collapsed to a single category. 

DSM-IVDSM-IV model 

AA model is a statement about the associations between variables. In the DSM-IV 

modell  there is specified which items are associated with which syndrome dimensions. 
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Inn the present study, the DSM-IV model is tested against the data by means of factor 

analysis.. The basic assumption is that DSM-IV syndrome dimensions are latent 

variabless (factors) whose manifestations are behavioural symptoms (see Appendix A 

forr the full list of problem items for the six constructs studied here). These latent 

variabless are assumed to be the organising force underlying the observed response 

consistenciess on the problem items in the questionnaire. In other words, the items in a 

syndromee scale should measure a common factor in order to be valid. The model 

specifiess that the covariance among the manifest problem items is explained by the 

factorr loadings of items on common factors and by the correlation between these 

factors.. CFA, used here, aims at empirical verification of the assumed relations of 

problemm items with DSM-IV constructs. In contrast to an EFA, both the number of 

factorss and the orientation of the factors in the factorial hyperspace are clearly defined 

byy the model. 

Thee factor loadings are estimated from the data. A factor loading represents 

thee degree to which a problem item is an indicator of the latent syndrome dimension. 

Thiss feature allows the problem items to be imperfect indicators of the underlying 

construct.. It also allows for a probabilistic rather than a defining nature of the problem 

itemss as indicators of an underlying syndrome dimension. That is, the factor analytic 

modell  is consistent with the polythetic principle of DSM which guides case definition. 

Thee polythetic principle holds that none of the symptoms which are hypothesised to 

bee indicators of the underlying syndrome is either sufficient or necessary for caseness 

(orr a high score, in dimensional terms). 

Thee correlations between the factors are also estimated from the data. This 

allowss for the known positive association between severity of a disorder and the 

likelihoodd that a child will meet the criteria for another disorder (Kovacs & Devlin, 

1998).. It also allows for the possibility that some syndrome dimensions are more 

relatedd to one another than others (Krueger at el., 1998; Newman et al., 1996). 

Iff  the model adequately fits the data, and problem items have been shown to be 

adequatee indicators of the underlying construct, items may be summed into a sum 

scoree which may be interpreted as the degree to which the syndrome is present. This is 

similarr to the prototypical principle of DSM. The prototypical principle holds that 

patientss can be ranked with regard to their degree of category membership or 



888 DSM-IV Internal Construct Validity 

prototypicall  resemblance (Klein, 1999). If there are, for example, eight equally 

symptomaticc manifestations of a given disorder, an individual with all eight is 

prototypical,, and an individual with five symptoms is less likely to have the disorder. 

Thiss is consistent with summing items into scale scores. If the model is consistent 

withh the data, the correlations between factors may be interpreted as the degree to 

whichh the different problem dimensions co-occur. 

Forr the majority of problem items, assignment of problem items to factors is 

unequivocal,, since they are directly derived from the diagnostic criteria formulated in 

thee DSM-IV. It should be noted that it is to some extent arbitrary whether or not to 

assignn a particular problem item to a given factor. DSM-IV diagnostic criteria for one 

disorderr are often listed as the diagnostic features of a second disorder. It may well be 

thatt a number of problem items for one syndrome dimension require an additional 

loadingg on a second syndrome dimension. A conservative approach was followed here 

withh regard to the a priori specification of double loadings for the following reason: 

Thee aforementioned model feature of correlated factors may account for the presence 

off  problems from other problem domains. In some instances, DSM-IV specifically 

specifiess overlapping diagnostic criteria for multiple disorders. Factor correlations tap 

thee co-occurrence of problems at the aggregated dimensional level, but cannot account 

forr this overlap at the level of the individual item. Therefore, based on DSM-IV rules, 

Tabless 3a to 3f, columns 1, show that a number of symptoms were a priori specified to 

loadd on more than one problem dimension. These problem items are indicated by a 

"*" .. Appendix B describes these a priori secondary loadings in the DSM-IV model. 

Too illustrate, the diagnostic criteria for Depression are, in part, similar to the 

diagnosticc criteria for other problem domains. For example, Depression in children 

mayy be manifested through "anger". "Angry or resentful" occurs in ODD. This item 

wass allowed to load on both factors. We illustrate here the arbitrariness of this choice: 

Itt would be inconsistent with DSM-IV to narrow down the scope of how Depression 

mightt be manifested. Yet, if "angry or resentful" is allowed to have a secondary 

loading,, the next question is why are not all ODD symptoms, which in varying forms 

representt anger, allowed to have secondary loadings on Depression? When every 

ODDD symptom increases with an increase of Depression symptoms, double loadings 

aree not required, since the estimated correlation between ODD and Depression would 
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accountt for this association. 

Hence,, the a priori defined DSM-IV model evaluated here should be viewed as 

aa starting point. The specificity of symptoms for measuring a given syndrome is 

studiedd extensively in the second "elaboration" part of this study: First, from the 

outcomee of the a priori specified DSM-IV model follow the redundant factor loadings, 

i.e.. those which were specified to load with a particular factor but were not 

empiricallyy verified, which is indicated by low factor loadings. Second, the necessary 

butt not a priori specified loadings, i.e. those which have an unforeseen loading with 

anotherr factor, follow from the outcome of the analyses as well. This is indicated by 

inadequatee model fit and large Expected Parameter Change indices (described below), 

whichh is followed in the present study by model modification (also described below). 

DataData Analysis 

Childhoodd psychiatric symptoms do not fulfi l the factor analytic requirements of 

normallyy distributed variables. They are generally skewed (see, for example, 

Farringtonn & Loeber, in press). As is the case with most questionnaires measuring 

childhoodd psychopathology, the problem items are scored on an ordinal rather than a 

continuouss response format. There is no agreed best method for factor analysing a 

largee number of highly skewed, ordinally scored items with sample sizes as used here. 

(Hartmann et al., 1999). To account for the choices here, a brief description is provided. 

MeasureMeasure of association 

Inn factor analysis, the unit of analysis is the statistical association between the problem 

items.. Thus, a crucial first step with regard to data analysis is to determine the optimal 

measuree of association. There is no straightforward answer as to what is the best 

measuree of association. Generally, CFA requires the analysis of covariances (Bollen, 

1989).. However, the maximum value of the covariance between two categorically 

scoredd items is increasingly attenuated, the smaller the number of response categories, 

andd the more the item responses depart from an equal distribution among the response 

categoriess (Farrington & Loeber, in press; Muthén, 1989). These limitations apply to 

thee distributions of the problem items analysed here, i.e. skewed distributions and a 

three-pointt response format. These disadvantageous conditions require the analysis of 
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polychoricc correlations (Jöreskog, 1994; Muthén, 1995; Olsson, 1979). Simulation 

studiess have shown that for response distributions which deviate from normality, 

generally,, polychoric correlations provide accurate estimates of the magnitude of 

pairwisee correlations under the condition of multivariate normality (Babakus, 

Ferguson,, & Jöreskog, 1987). Covariances were nevertheless chosen as the unit of 

analysis,, here. The rationale for this choice is as follows: Polychoric correlations are 

muchh more unstable than covariances, and therefore require large samples. Although 

samplee sizes, here, are not small with regard to their absolute sizes, they are, indeed, 

smalll  with regard to reliable estimation of polychoric correlations under conditions of 

skewnesss and discreteness (see Hartman et al., 1999). More specifically, it has been 

shownn for dichotomous items that different Structural Equation Modelling (SEM) 

computerr programs estimate diverging values for the pairwise tetrachoric correlation 

coefficientt between two variables, under the condition that one of the cells in the two 

byy two frequency table of responses is zero (cf. SEMNET, April 15, 1996; April 28, 

1996).. Zero cells occur frequently in psychopathological data, especially in samples of 

limitedd size, for symptoms which have a low prevalence, or for symptoms which are 

unlikelyy to go together in one and the same child. Therefore, the results presented in 

thee present study are based on covariances, which are more stable than the polychoric 

correlations.. The major drawback of using attenuated covariances as the unit of 

analysiss is downwardly biased factor loadings. 

FitFit  Junction 

Choosingg a fit function is guided by the distribution of the items. Commonly, the 

normall  distribution theory fit functions (e.g. Maximum Likelihood) are used, which 

applyy to multivariate normally distributed variables. In contrast, the Asymptotic 

Distributionn Free (ADF) fit function applies to all other distributions (Browne, 1984). 

Theoretically,, the ADF estimator is the appropriate fit function, here. In practice, 

however,, the usefulness of the ADF fit function is seriously limited by its extreme 

instabilityy (Hu, Bentier, & Kano, 1992). Simulation studies have shown that the ADF 

approachh requires very large sample sizes and small models in order to perform 

satisfactorilyy (Muthén & Kaplan, 1985; 1992). Skewed variables aggravate this 

problemm with ADF and introduce additional estimation problems (see Muthén, 1989). 
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Thee large models evaluated here, due to the large number of items, combined with the 

skewedd distribution of the items, prohibit the use of ADF. Although the assumption of 

multivariatee normality is violated, the Maximum Likelihood (ML) fit function is 

neverthelesss used. When ML estimation is applied to skewed categorical data, the 

Chi-squaree statistic of model fit is inflated and standard errors of the parameter 

estimatess are underestimated. Fortunately, the estimates of the model parameters 

themselvess are robust under ML when distribution assumptions are violated (Muthén 

&&  Kaplan, 1985; 1992). 

ModelModel Fit 

ConventionalConventional rules of Jit 

Ass noted above, in ML estimation under violation of distribution assumptions the 

Chi-squaree statistic does not follow the theoretical Chi-square distribution but is 

inflated.. This seriously impedes the evaluation of the adequacy of the models studied 

here.. The goodness of fit of a model to the data may be assessed by other indices than 

thee Chi-square. Multiple fit indices are generally used because there is no agreed upon 

bestt fit index. The following fit indices were considered in the present study: Root 

Meann Square Error of Approximation (RMSEA) (Steiger, 1990), Root Mean Square 

Residuall  (RMR) (Bollen, 1989), Goodness of Fit Index (GFI) (Jöreskog & Sörbom, 

1989;; Tanaka & Huba, 1985), and the Comparative Fit Index (CFI) (Bentler, 1990). 

Thesee fit indices are based on different construction principles and consequently 

emphasisee different aspects of model fit (Hu & Bentler, 1999, in press). 

AA major problem with these fit indices is that the theoretical probability 

distributionss for these fit indices are unknown. Consequently, rules of thumb are used 

forr the range of values which are generally taken to indicate adequate fit. This 

concernss the following ranges: RMSEA [0.03-0.08]; RMR [0-0.05]; GFI [0.90-1.00]; 

CFII  [0.90-1.00]. What is unknown, however, is the extent to which the data 

characteristicss reported here influence the values of these fit indices. These fixed rules 

off  thumb for cut-off values for adequate fit may not work well with large models, 

largee sample sizes, and categorically skewed variables, resulting in a less than optimal 

measuree of association (covariance) and estimation method (ML). Therefore, whether 

thee rules of thumb apply to the present situation is unknown. 
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Thee results based on conventional rules of fit  should thus be interpreted with 

caution.. Two additional means of assessing model fit are used to aid in the judgement 

off  model adequacy: simulation and comparison with other models. These are 

describedd below. 

Thee DSM-IV model was fitted to the data using Lisrei 8.12a (Jöreskog & 

Sörbom,, 1993b) 

Simulation Simulation 

Valuess of the Chi-square and the various fit  indices which indicate inadequate fit  may 

resultt from violation of the factor analytic requirement of multivariate normality of the 

variabless rather than from an inappropriate model. This bias may become more 

seriouss in interaction with both sample size and model magnitude, both of which are 

largee in the present study. Thus, inadequate fit values do not unequivocally indicate 

thatt the model is inadequate. It was, therefore, decided that additional procedures were 

neededd for evaluating goodness of fit  of the DSM-IV model. One way to accomplish 

thiss is by means of studying the Chi-square and the other fit indices in a simulation 

study. . 

Inn simulation, instead of deciding on the fit of the model on the basis of the 

theoreticall  statistical distribution of a fit index (Chi-square) or on the basis of rules of 

thumbb for cut-off values (RMSEA, RMR, GFI, CFI), which may or may not be 

applicablee to the present data, model fit  is evaluated by the empirical probability 

distributionn of these fit indices. A simulation study provides empirical distributions 

forr the various fit  indices taking into account the skewed, categorical distributions of 

thee item responses, as observed in the samples. In addition, potential effects of both 

modell  size and sample size are incorporated in these distributions. To accomplish this, 

simulationn samples with the distribution characteristics observed in the data are 

repeatedlyy drawn from a population for which the model being evaluated holds, but 

withh the introduction of random error through sampling. The model under study is 

fittedfitted to each of these simulation samples, in order to obtain an empirical sampling 

distributionn of the fit  indices. Actual values of the fit  indices as they are found for the 

DSM-IVV model in each of the samples used here may then be compared with this 

rangee of values which fall under random sampling variations when the model is 
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consistentt with the data, given model size and sample size. In these simulated 

distributionss of the fit indices, potentially inadequate fit due to inaccuracy of the 

modell  is disentangled from apparent inadequate fit caused by distributional violations. 

Thus,, these empirical sampling distributions of the fit indices provide a frame of 

referencee by which the fit of the DSM-IV model can be evaluated. 

Inn summary, the simulation study was designed here such that (1) model size 

andd sample size for the simulation samples are identical to model and sample size in 

thee actual data for which the DSM-IV model is evaluated, (2) The distribution 

characteristicss of the items in the simulation samples are like the item responses in the 

samplee for which the DSM-IV model is evaluated, and (3) The simulation samples are 

drawnn from a population for which the covariance structure implied by the DSM-IV 

modell  holds. 

Too obtain sufficiently precise results (Efron & Tibshirani, 1993), 400 

simulationn samples were drawn for each of the 11 samples. For each sample, an 

empiricall  probability distribution is provided for Chi-square, RMSEA, RMR, GFI and 

CFI,, based on 400 fits of the DSM-IV model, which was fitted to 400 simulation 

samples.. The simulation procedure is based on an algorithm originally proposed by 

Boomsmaa (1983). The technical background of this procedure has been described 

elsewheree (Hartman et al., 1999; Hox & Hartman, 1999, Hox & Hartman, 2000). The 

computerr programs Simulcat (Hox, 1998) and EQS 5.6 (Bentler, 1995) were used to 

performm the simulation study. 

ComparisonComparison with other models 

AA third way of deciding on adequacy of model fit  is to compare the DSM-IV model 

withh other models. The emphasis is on comparative fit  of the DSM-IV model within a 

(partially)) nested sequence of alternatively specified models. Five models were 

consideredd in which fewer problem dimensions were posited than the six dimensions 

inn the DSM-IV model. This allows for an evaluation of the explanatory power of the 

DSM-IVV model above and beyond these five more "crude" representations of the 

structuree in the data. In addition, two models were considered which are less 

restrictivee than the DSM-IV model. Comparison with the goodness of fit  of these 

modelss evaluates the degree to which the DSM-IV model failed to represent 
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accuratelyy the covariance structure in the data. 

Wee now describe the seven different models which were studied. Model 1, the 

mostt restrictive model fitted to the data, is the independence model. This model 

hypothesisess that all problem items in the model are uncorrelated, indicating that no 

commonn factors underlie the items. The goodness of fit of the independence model 

providess an index of the information in the data to be explained by better models, i.e. 

thee poorer the fit of the independence model, the more covariation present in the data. 

Thee independence model has the lowest possible fit compared to models that do 

assumee common factors. It can thus be considered as a baseline for evaluating the fit 

off  other models studied here. 

Modell  2 is the single-factor model. This model tests the possibility that a 

singlee undifferentiated latent dimension describes the covariance structure of the 

problemm items. 

Modell  3 is a two-factor model which is based on the distinction between 

internalisingg and externalising problems. This distinction may be regarded as the most 

robustt finding regarding the covariance structure of symptoms in child 

psychopathologyy (Achenbach & Edelbrock, 1978; Cantwell, 1996; Rutter et al., 1969; 

Verhuistt & Van der Ende, 1992). The first factor consists of the items measuring 

Problemss with Attention, Hyperactivity-Impulsivity, ODD and CD. The second factor 

consistss of the problem items measuring Generalised Anxiety and Depression. These 

twoo factors were allowed to correlate, consistent with the fact that children often 

simultaneouslyy manifest both types of behaviour (Angold et al., 1999, Wangby, 

Bergman,, & Magnusson, 1999) 

Modell  4 is a three-factor model in which ADHD, Aggressive Behaviour, and 

internalisingg problems are specified as separate factors. This model is based on 

findingss which suggest that Problems with Attention are distinct from Aggression 

(Achenbach,, 1991a, 1991b, Wangby et al., 1999). Again, the factors were allowed to 

correlate. . 

Modell  5 is the DSM-IV model. The six factors were allowed to correlate. The 

degreee to which the DSM-IV model shows improved fit over and above the goodness 

off  fit  of the aforementioned models provides insight into the relative explanatory 

powerr to describe the covariance patterns in the data. 
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Modell  6 is a modified DSM-IV model. When the DSM-IV model did not 

providee good fit in the present samples, in each of these samples there was explored 

postt hoc where the factor loading matrix deviated from the data. Thus, the modified 

DSM-IVV model evaluates the degree to which problem items load on different factors 

thann was hypothesised. Modification was based on the Expected Parameter Change 

indicess (EPCs), provided in the Lisrel 8.12a output. The EPC index points out those 

itemss which load with a factor at a higher level than is predicted from the loadings of 

itemss on common factors and the correlation between these factors, which are 

estimatedd on the basis of the DSM-IV model. Thus, the EPC indices were used in 

orderr to identify the necessary but not a priori specified loadings, i.e. those which 

havee an unforeseen loading with another factor (see Kaplan, 1990). In the DSM-IV 

modifiedd model, these loadings were modelled, starting with the largest, and up to a 

loadingg of 0.20. Clearly, this data driven procedure capitalises on chance. Despite the 

factt that part of the secondary factor loadings reported in the results section (Tables 3a 

too 3f) ought to be due to chance fluctuations, this procedure was considered the best 

possiblee option for evaluating how well the DSM-IV model held up in each sample 

oncee the items were free to load with any factor which improved consistency with the 

covariancee structure in the data. 

Modell  7, the unrestricted model (Jöreskog, 1979a), is the least restricted 

modell  fitted to the data, in order to assess the adequacy of fit of the DSM-IV model. 

Inn the unrestricted model, no specific pattern is specified for the problem items 

loadingg with the underlying syndrome dimensions, except for the minimum number of 

restrictionss required for model identification (Jöreskog, 1979a). The unrestricted 

modell  is statistically equivalent to an EFA and provides identical goodness of fit to 

thee data. This model essentially assesses whether the number of factors describe the 

dataa adequately, regardless of the content of the scales. The fit of the unrestricted 

modell  indicates the best possible fit for a six-factor model. 

Al ll  models were fitted to the data using Lisrel 8.12a (Jöreskog & Sörbom, 

1993b) ) 

Results s 

Parti ::  Model fit 
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AptnessAptness of the DSM-IV model using conventional rules of fit 

Tablee 2, column 6, provides overall model fit of the DSM-IV model for each of the 11 

samples,, starting with Canada, followed by The Netherlands, and the United States. In 

termss of conventional rules of fit  (RMSEA [0.03-0.08]; RMR [0-0.5]; GFI [.90-1.00]; 

CFII  [.90-1.00]), the various fit indices for the DSM-IV model did not suggest an 

adequatee model fit. RMSEAs were within or at the acceptable range of values 

indicatingg adequate fit. In contrast, RMRs were outside the range indicating adequate 

goodnesss of fit, and GFIs and CFIs were well outside the range of values which 

indicatee adequate model fit. Overall, then, on the basis of conventional rules of fit, the 

DSM-IVV model was not confirmed by the present data. Similar goodness of fit was 

foundd across countries, although perhaps a somewhat worse fit was found for the 

Dutchh samples. Comparison across types of samples but within countries suggested 

thatt for Canada and The Netherlands the DSM-IV model is somewhat more consistent 

withh the parent data than with the teacher data. This difference between parents and 

teacherss was not found for the United States. Population samples showed somewhat 

betterr goodness of fit than clinical samples, particularly the parent population samples. 

AptnessAptness of the DSM-IV model: simulation 

Tablee 2, column 7, provides the results of the simulation study. For each fit index a 

99%% two-sided interval was derived. This interval is based on the range of values 

whichh the fit indices show under random sampling error, when the simulation samples 

aree drawn from a population for which the DSM-IV model holds. In these 

distributionss are incorporated sample size, skew, discreteness, and model size of the 

specificc sample under study. Each distribution is based on 400 fits, resulting from 400 

timess fitting the DSM-IV model to 400 simulation samples. Thus, the intervals in 

Tablee 2, column 7, encompass the range of values which indicate good fit given de 

specificc data properties of the samples. They are used to evaluate goodness of fit  of 

thee DSM-IV model as it was estimated from the actual data (Table 2, column 6). 

Al ll  fit  indices based on the DSM-IV model were well outside the range of the 

99%% intervals in all samples. These results indicate that the DSM-IV model did not fit 

thee covariance structure of the data. 
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AptnessAptness of the DSM-IV model: comparison with alternative models 

Thee DSM-IV model was compared with the following six models: the independence 

model,, the single-factor, a two-factor, a three-factor, a DSM modified model, and the 

unrestrictedd model. Table 2 provides goodness of fit  for these alternative models in 

columnss 2, 3,4, 5, 8, and 9, respectively. 

Thee independence model provides, by definition, the lowest possible fit for the 

problemm items in these analyses, since it tests the hypothesis that there are no common 

factorss underlying the responses to the problem items. The results showed a poor fit 

throughoutt (model 1), indicating that in each sample there is substantial covariance 

amongg the problem items which may be explained by common factors. The fit of the 

independencee model was poorer for teacher data than for parent data (see RMR, in 

particular).. This indicates that symptoms correlate more among themselves in the 

teacherr data than in the parent data. This finding was most salient for both the 

Canadiann and US samples. 

Thee single-factor model showed considerable improvement in model fit 

comparedd with the independence model (model 2). This indicates that a substantial 

partt of the covariation is explained by a single undifferentiated factor. This finding 

wass salient in the population based samples, and more for the parent population 

sampless than the teacher population samples. In comparison, the clinical Canadian and 

Dutchh samples were less influenced by this undifferentiated factor. The single-factor 

modell  accounted for substantially less covariance in the three US samples, compared 

withh the Canadian and Dutch samples. 

Thee two-factor model, which posits that externalising and internalising 

problemss are separate dimensions, showed a substantial enhancement in model fit 

comparedd to the single-factor model in all samples (model 3). For the US samples, 

modell  fit  improvement of the two-factor model as compared to the single-factor 

modell  was poorer compared with the Canadian and Dutch samples. For Canada and 

Thee Netherlands, model fit  improvement of the two-factor model was more 

pronouncedd for the clinical samples than for the population samples. The implication 

off  this finding is that, with the specification of two factors, more covariance is 

explainedd for the Dutch and Canadian samples than for the US samples. 
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Tablee 2 
Modell  Fit for Comparative Factor Models in the Canadian, Dutch, and US Samples 

Canada,, parents, clinically referred (N=1701) 

Modell  Indep. 1-factor 2-factor 3-factor DSM 99% interval DSM+ Unrestr. 
modell  1 model 2 model 3 model 4 model 5 model 5 model 6 model 7 

dfdf 3003 2925 2920 2917 2898 2898 2863 2550 

X2 2 63086 6 
RMSEAA .11 
RMR R 
GFI I 
CFI I 

Canada, , 

Model l 

df df 

12 12 
RMSEA RMSEA 
RMR R 
GFI I 
CFI I 

.23 3 

.19 9 

.00 0 

36251 1 
.082 2 
.12 2 
.40 0 
.50 0 

parents,, populatior 

Indep. . 
modell  1 
3003 3 

51924 4 
.10 0 
.23 3 
.23 3 
.00 0 

Canada,, teachers, 

Model l 

df df 

X2 X2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Indep. . 
modell  1 
2485 5 

51731 1 
.13 3 
.30 0 
.14 4 
.00 0 

1-factor r 
modell  2 
2925 5 

22006 6 
.061 1 
.069 9 
.62 2 
.61 1 

25044 4 
.067 7 
.086 6 
.60 0 
.63 3 

ll  based (N 

2-factor r 
modell  3 
2920 0 

17354 4 
.053 3 
.060 0 
.73 3 
.70 0 

21458 8 
.061 1 
.082 2 
.67 7 
.69 9 

N1775) ) 

3-factor r 
modell  4 
2917 7 

15152 2 
.049 9 
.057 7 
.78 8 
.75 5 

clinicallyy referred (N=1098) 

1-factor r 
modell  2 
2414 4 

27886 6 
.10 0 
.13 3 
.34 4 
.48 8 

2-factor r 
modell  3 
2409 9 

19883 3 
.081 1 
.10 0 
.51 1 
.65 5 

3-factor r 
modell  4 
2406 6 

16423 3 
.073 3 
.093 3 
.61 1 
.72 2 

Canada,, teachers, population based (N=1665) 

Model l 

df df 

X2 X2 
RMSEA A 
RMR R 
GFI I 
CFI I 

Indep. . 
modell  1 
2485 5 

77217 7 
.13 3 
.32 2 
.12 2 
.00 0 

1-factor r 
modell  2 
2414 4 

35980 0 
.091 1 
.11 1 
.40 0 
.55 5 

2-factor r 
modelmodel 3 
2409 9 

27533 3 
.079 9 
.091 1 
.54 4 
.66 6 

3-factor r 
modell  4 
2406 6 

23163 3 
.072 2 
.085 5 
.63 3 
.72 2 

18313 3 
.056 6 
.075 5 
.73 3 
.74 4 

DSM M 
modell  5 
2898 8 

13309 9 
.045 5 
.053 3 
.81 1 
.79 9 

DSM M 
modell  5 
2388 8 

12978 8 
.064 4 
.081 1 
.70 0 
.78 8 

DSM M 
modell  5 
2388 8 

18356 6 
.063 3 
.074 4 
.73 3 
.79 9 

2842-3311 1 
.0000 - .009 
.018-.021 1 
.955 - .96 
.99-1.00 0 

999 % interval 
modell  5 

2898 8 

38655 - 4623 
.014-.018 8 
.0211 -.024 
.944 - .95 
.966 - .98 

999 % interval 
modell  5 

2388 8 

2507-2925 5 
.0077 - .014 
.0211 - .026 
.933 - .94 
.99-- 1.00 

999 % interval 
modell  5 

2388 8 

43555 - 5461 
.0222 - .028 
.0233 - .028 
.911 - .93 
.955 - .97 

14549 9 
.049 9 
.057 7 
.79 9 
.81 1 

DSM+ + 
modell  6 
2863 3 

11015 5 
.040 0 
.043 3 
.85 5 
.83 3 

DSM+ + 
modell  6 
2361 1 

10507 7 
.056 6 
.058 8 
.76 6 
.83 3 

DSM+ + 
modell  6 
2361 1 

14898 8 
.056 6 
.053 3 
.78 8 
.83 3 

10193 3 
.042 2 
.028 8 
.85 5 
.87 7 

Unrestr. . 
modell  7 
2550 0 

8223 3 
.035 5 
.027 7 
.88 8 
.88 8 

Unrestr. . 
modell  7 
2074 4 

7802 2 
.050 0 
.029 9 
.81 1 
.88 8 

Unrestr. . 
modell  7 
2074 4 

11221 1 
.051 1 
.029 9 
.82 2 
.88 8 
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Tablee 2 (continued) 

Netherlands,, parents, clinically referred (N=805) 

Modell  Indep. 
modell  1 

dfdf 5050 

X22 42457 
RMSEAA .10 
RMRR .22 
GFII  .16 
CFII  .00 

1-factor r 
modell  2 
4949 9 

25478 8 
.072 2 
.11 1 
.38 8 
.45 5 

2-factor r 
modell  3 
4944 4 

19774 4 
.061 1 
.081 1 
.54 4 
.60 0 

3-factor r 
modell  4 
4941 1 

17163 3 
.055 5 
.075 5 
.62 2 
.67 7 

Netherlands,, parents, population based (N=965) 

Modell  Indep. 
modell  1 

dfdf 5050 

flfl  43364 
RMSEAA .089 
RMRR .21 
GFII  .18 
CFII  .00 

1-factor r 
modell  2 
4949 9 

22687 7 
.066 6 
.087 7 
.50 0 
.33 3 

2-factor r 
modell  3 
4944 4 

19840 0 
.056 6 
.064 4 
.64 4 
.61 1 

3-factor r 
modell  4 
4941 1 

18116 6 
.053 3 
.060 0 
.69 9 
.66 6 

DSM M 
modell  5 
4923 3 

14609 9 
.049 9 
.071 1 
.68 8 
.64 4 

DSM M 
modell  5 
4923 3 

16356 6 
.049 9 
.058 8 
.73 3 
.70 0 

Netherlands,, teachers, clinically referred (N=637) 

Modell  Indep. 
modell  1 

dfdf 4465 

X22 42933 
RMSEAA .12 
RMRR .28 
GFII  .12 
CFII  .00 

1-factor r 
modell  2 
4370 0 

25155 5 
.086 6 
.12 2 
.31 1 
.46 6 

2-factor r 
modell  3 
4365 5 

20329 9 
.076 6 
.10 0 
.42 2 
.59 9 

3-factor r 
modell  4 
4362 2 

17315 5 
.068 8 
.092 2 
.51 1 
.66 6 

DSM M 
modell  5 
4345 5 

14584 4 
.061 1 
.087 7 
.61 1 
.73 3 

Netherlands,, teachers, population based (N=965) 

Modell  Indep. 
modell  1 

dfdf 4371 

X22 50948 
RMSEAA .11 
RMRR .23 
GFII  .16 
CFII  .00 

1-factor r 
modell  2 
4277 7 

30867 7 
.080 0 
.10 0 
.40 0 
.43 3 

2-factor r 
modell  3 
4272 2 

25571 1 
.072 2 
.086 6 
.51 1 
.54 4 

3-factor r 
modell  4 
4269 9 

22836 6 
.067 7 
.080 0 
.58 8 
.60 0 

DSM M 
modell  5 
4252 2 

19686 6 
.061 1 
.075 5 
.66 6 
.67 7 

999 % interval 
modell  5 

4923 3 

52922 - 5970 
.010-.016 6 
.0288 - .032 
.888 - .89 
.966 - .99 

999 % interval 
modell  5 

4923 3 

8051-10019 9 
.026-.033 3 
.034-.039 9 
.83-.86 6 
.84-.89 9 

999 % interval 
modell  5 

4345 5 

5177-5808 8 
.0177 - .023 
.031-.035 5 
.844 - .86 
.955 - .97 

999 % interval 
modell  5 

4252 2 

8911-11508 8 
.034-.042 2 
.037-.044 4 
.79-.84 4 
.80-.87 7 

DSM+ + 
modell  6 
4885 5 

12716 6 
.045 5 
.056 6 
.73 3 
.79 9 

DSM+ + 
modell  6 
4885 5 

14697 7 
.046 6 
.050 0 
.76 6 
.74 4 

DSM+ + 
modell  6 
4300 0 

12304 4 
.054 4 
.066 6 
.67 7 
.79 9 

DSM+ + 
modell  6 
4208 8 

16680 0 
.055 5 
.062 2 
.71 1 
.73 3 

Unrestr. . 
modelmodel 7 
4459 9 

10588 8 
.041 1 
.033 3 
.77 7 
.84 4 

Unrestr. . 
modell  7 
4459 9 

12670 0 
.044 4 
.035 5 
.79 9 
.79 9 

Unrestr. . 
modell  7 
3910 0 

10019 9 
.050 0 
.034 4 
.72 2 
.84 4 

Unrestr. . 
modell  7 
3822 2 

14214 4 
.053 3 
.038 8 
.74 4 
.78 8 



1000 DSM-IV Internal Construct Validity 

Tablee 2 (continued) 

Unitedd States, parents, clinically referred (N=906) 

Modell  Indep. 
modell  1 

dfdf 1711 

X22 28345 
RMSEAA .13 
RMRR .24 
GFII  .23 
CFII  .00 

1-factor r 
modell  2 
1652 2 

17813 3 
.10 0 
.12 2 
.41 1 
.39 9 

Unitedd States, teachers, clin 

Modell  Indep. 
modell  1 

dfdf 1540 

%2%2 32307 
RMSEAA .15 
RMRR .30 
GFII  .17 
CFII  .00 

1-factor r 
modell  2 
1484 4 

18522 2 
.12 2 
.13 3 
.36 6 
.45 5 

2-factor r 
modelmodel 3 
1647 7 

15413 3 
.10 0 
.12 2 
.47 7 
.48 8 

3-factor r 
modell  4 
1643 3 

11978 8 
.083 3 
.10 0 
.55 5 
.61 1 

DSM M 
modell  5 
1626 6 

7932 2 
.065 5 
.077 7 
.72 2 
.76 6 

icallyy referred (N=852) 

2-factor r 
modell  3 
1479 9 

16379 9 
.11 1 
.13 3 
.40 0 
.52 2 

3-factor r 
modell  4 
1476 6 

12438 8 
.093 3 
.11 1 
.52 2 
.64 4 

DSM M 
modell  5 
1459 9 

7737 7 
.071 1 
.080 0 
.70 0 
.80 0 

Unitedd States, teachers, population based (N=1523) 

Modell  Indep. 
modell  1 

dfdf 1081 

%2%2 55369 
RMSEAA .18 
RMRR .36 
GFII  .14 
CFII  .00 

1-factor r 
modell  2 
1034 4 

27801 1 
.13 3 
.12 2 
.35 5 
.51 1 

2-factor r 
modelmodel 3 
1029 9 

24144 4 
.12 2 
.11 1 
.39 9 
.57 7 

3-factor r 
modell  4 
1027 7 

17152 2 
.10 0 
.10 0 
.50 0 
.70 0 

DSM M 
modell  5 
1011 1 

7966 6 
.067 7 
.065 5 
.79 9 
.87 7 

999 % interval 
modell  5 

1626 6 

1709-2091 1 
.008-.018 8 
.0255 - .030 
.933 - .94 
.98-1.00 0 

999 % interval 
modell  5 

1459 9 

1569-1952 2 
.0099 - .020 
.0244 - .029 
.922 - .94 
.98-1.00 0 

999 % interval 
modell  5 

1011 1 

2150-3262 2 
.027-.038 8 
.023-.32 2 
.91-.94 4 
.9S-.98 8 

DSM+ + 
modell  6 
1608 8 

6506 6 
.058 8 
.059 9 
.77 7 
.82 2 

DSM+ + 
modell  6 
1442 2 

6545 5 
.064 4 
.061 1 
.73 3 
.83 3 

DSM+ + 
modell  6 
1004 4 

6970 0 
.062 2 
.050 0 
.82 2 
.89 9 

Unrestr. . 
modell  7 
1327 7 

5056 6 
.054 4 
.033 3 
.82 2 
.86 6 

Unrestr. . 
modell  7 
1219 9 

4267 7 
.054 4 
.023 3 
.86 6 
.92 2 

Unrestr. . 
modell  7 
814 4 

4974 4 
.058 8 
.023 3 
.86 6 
.92 2 

%2%2 is rounded to the nearest integer; df. degrees of freedom; Indep.: Independence model; 
DSM+:: DSM-IV modified model; Unrestr.: Unrestricted model. 

Thee three-factor model, which posits that externalising, internalising, and 

ADHDD are separate factors, showed, again, considerable model fit  improvement 

comparedd to the two-factor model, for all samples (model 4). In contrast to the results 

off  the single- and two-factor models, the improvement in model fit was largest for the 

threee US samples. 

Thee DSM-IV model (model 5) distinguishes six separate factors: Problems 
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withh Attention, Hyperactivity-Impulsivity, CD, ODD, Generalised Anxiety and 

Depression.. This model showed a clear enhancement in fit compared with the three-

factorr model for all samples. This finding was somewhat more pronounced for teacher 

thann for parent data. Similar to what was found for the three-factor model, model fit 

improvementt was most pronounced for the three US samples, in particular for the 

teacherr US population sample. 

Thee DSM-IV modified model (model 6) showed a consistent improvement in 

goodnesss of fit  (see, RMR). This was not so much due to the DSM-IV model being 

wrong.. Rather, better fit  resulted as a consequence of a substantial number of 

secondaryy loadings above and beyond the primary loadings already present in the 

DSM-IVV model. Since the DSM-IV modified model was the result of a data-driven 

optimalisationn procedure conducted on each sample separately, enhancement in model 

fitt was similar across samples. Relative to the loss in degrees of freedom, the US 

sampless gained the most benefit from this modification. 

Thee unrestricted model (model 7) demonstrated that six factors were not 

adequatee to explain the covariance in the data. In terms of absolute fit  the unrestricted 

modell  showed about an equally good fit for the Canadian and US samples, and 

somewhatt poorer fit  for the Dutch samples. For both Canada and The Netherlands, 

parentt data showed better fit  than teacher data. In the case of the US, teacher data 

showedd better fit  than parent data. 

Inn summary, the hypothesised DSM-IV model was corroborated by a 

consistentt increase in model fit  with the specification of additional factors in all 

samples.. The covariance structure in the US samples was most consistent with the 

DSM-IVV model compared with the Canadian and Dutch samples. This conclusion is 

basedd on the relatively greater improvement in fit  for the US samples over and above 

thatt of the internalising and externalising problem domains. The finding indicates that 

thee evidence for ADHD as being separate from internalising and externalising 

problems,, and for Problems with Attention, Hyperactivity-Impulsivity, CD, ODD, 

Generalisedd Anxiety, and Depression, as being separate from one another was the 

mostt pronounced in the US samples. Two sources were identified which can explain 

whyy in neither of the samples the DSM-IV model sufficiently accounted for the 

covariancee patterns in the data. First, the DSM modified model showed that model fit 
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benefitedd from the specification of a substantial number of secondary factor loadings 

inn all countries. Second, the unrestricted model showed that the six factors were not 

adequatee in number to fully account for the covariance present in the data. 

Partt  II : Substantive results 

FactorFactor loadings 

Tabless 3a to 3 f provide the factor loadings of the DSM-IV modified model, for 

Problemss with Attention, Hyperactivity-Impulsivity, CD, ODD, Generalised Anxiety, 

andd Depression, respectively. 

Thee first column lists all problem items which were evaluated in the present 

study.. Due to space limitations, the problem items are abbreviated, and where items 

overlapp between two, or three countries, the abbreviation is based on the core meaning 

off  the problem items. For the unabbreviated wording of the items, the reader is 

referredd to Appendix A. Within each problem domain, those items which were 

measuredd in all of the 11 samples are provided first. These are followed by the 

problemm items common to The Netherlands and Canada, and those common to The 

Netherlandss and the United States. Finally, those items are provided which were 

measuredd in a single country, for Canada, The Netherlands, and the United States, 

respectively. . 

Followingg the description of the problem items, the remaining columns of 

Tabless 3a to 3f are structured as follows. The results are organised by country, where 

columnss 2 to 6 describe the results for the Canadian samples, 7 to 11 the Dutch 

samples,, and 12 to 15, the US samples. Within each country, the first four columns 

(threee for the US) provide the degree to which each problem item measures a given 

problemm domain, for the clinical parent data, the population parent data (not available 

forr the United States), the clinical teacher data, and the population teacher data. Thus, 

fourr columns of factor loadings are provided for the Canadian, four for the Dutch, and 

threee for the US samples. Occasionally, the number of factor loadings is smaller, for 

example,, when items were measured in the parent samples, but not in the teacher 

sampless (e.g. "trouble sleeping"). Within each country, the last column provides the 

problemm dimensions for which secondary loadings were observed (6th, 11th, and 15th 

column),, aggregated across the four (three for the US) samples. There are two types of 
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secondaryy loadings, those which were a priori specified, indicated by a * (see legends 

inn tables 3 a to 3 f and Appendix B), and those which were modelled in the second 

instance,, through post hoc model modification. Only those problem domains were 

modelledd and are listed in tables 3a to 3f for which the secondary loadings were > 

0.20.. Where the frequency of cross-loadings exceeds the number of samples, the 

implicationn is that in one or more samples there was present more than one secondary 

loading.. The final column (column 16) in Tables 3 a to 3f lists the average factor 

loadingss based on all samples where a given problem items was measured, as an index 

off  each of the item's overall functioning as an indicator of the targeted construct. 

First,, the results are described with regard to the comprehensiveness of the 

scales,, i.e. the degree to which all hypothesised facets of a syndrome dimension were 

empiricallyy corroborated by the data. Substantial factor loadings for almost all 

problemm items in the scales were found for the syndrome dimensions Problems with 

Attention,, Hyperactivity-Impulsivity, and ODD. This result suggests that these 

syndromee dimensions are consistent with the DSM-IV model. In contrast, for CD, 

Generalisedd Anxiety, and Depression, a subset of the a priori hypothesised problem 

itemss had low factor loadings. 

Forr CD, it should be noted that a number of problem items had low variance in 

thee present samples. For example, this was the case for "uses weapons when fighting", 

"cruell  to animals", or "sets fires", which had also low loadings throughout. 

Conceptually,, these items are highly indicative of CD, yet the present results do not 

supportt this conclusion. It is, therefore, likely that a number of CD problem items 

couldd not be evaluated on the basis of the present data. A conclusion with regard to 

thee comprehensiveness of the CD construct is therefore premature, and awaits further 

studyy in samples where these problem behaviours are likely to be more frequent. 

Basedd on the present data, and judged from the magnitude of the factor loadings, the 

CDD problem dimension encompasses the continuum fighting - destroying - stealing. 

Forr Generalised Anxiety and Depression, factor loadings were not restricted by 

loww variance of the problem items. Therefore, the present results indicated that, 

empirically,, Generalised Anxiety and Depression are more narrowly defined than was 

hypothesised.. Items which typically had low loadings on Generalised Anxiety across 

alll  samples were "overtired", "cranky", "can't pay attention for long", 
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"restless/jittery/hyperactive",, "trouble sleeping", and "avoids school to stay home". 

Thesee items were a priori hypothesised to load with additional factors, and were 

shownn here to contribute littl e to the Generalised Anxiety construct. Likewise, the 

itemss "cranky", "angry/resentful", "can't pay attention for long", and 

"restless/jittery/hyperactive",, a priori hypothesised to be factorially complex, 

contributedd littl e to the Depression construct. Additionally, items which measure 

weightt or sleep problems tended to have low factor loadings in all samples. Finally, 

"hesitant/difficultyy making decisions" and "feels too guilty" typically loaded with 

Generalisedd Anxiety, rather than Depression. For Canada and The Netherlands, the 

contentt of the Generalised Anxiety scale was dominated by worries which pertain to 

failing,, in addition to worries about the future and new situations, while the content of 

thee Depression scale was dominated by items which pertain to sadness, reduced 

pleasure,, and reduced energy. In comparison to the Canadian and Dutch results, the 

USS Generalised Anxiety and Depression scales were more consistent with DSM 

conceptualisations,, albeit that the Anxiety scale was a rather short scale to begin with 

andd thuss consisted of only a few items with substantial factor loadings. 

AA final observation with regard to the magnitude of the factor loadings is that, 

forr all samples, the factor loadings of the two internalising dimensions tended to be 

somewhatt lower as compared to the factor loadings of the externalising problem 

dimensions. . 

Second,, results are described with regard to the specificity of the scales, i.e. 

thee degree to which the constructs could be differentiated from one another. 

Throughout,, items tended to have secondary loadings above and beyond their loadings 

withh the targeted problem domain, indicating less than optimal construct 

differentiation.. Thus, a substantial number of items were not specific indicators. This 

findingg was somewhat more pointed in the Dutch samples than in the Canadian 

samples.. For the US samples the least secondary loadings were found. 

Considerr the typical pattern of cross-loadings for each syndrome dimensions 

separately.. First, with regard to Problems with Attention, the largest number were 

withh Hyperactivity-Impulsivity, followed by ODD. Occasionally, secondary loading 

weree found with CD or Depression. 

Second,, for Hyperactivity-Impulsivity, the far majority of secondary loadings 
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weree with Problems with Attention. Additionally, a substantial number of secondary 

loadingss were with CD or ODD. 

Third,, a substantial number of CD items additionally measured ODD. To a 

lesserr extent, CD items additionally tapped Hyperactivity-Impulsivity. 

Fourth,, for ODD, secondary loadings were with CD, Hyperactivity-

Impulsivity,, and Depression. The relative distribution of cross-loadings across these 

threee domains differed for each country. 

Fifth,, a large number of secondary factor loadings were present for the Anxiety 

items.. They were almost exclusively with Depression. Where secondary loadings were 

presentt with other problem domains, most were a priori hypothesised (e.g. the item 

"cranky""  on ODD) in the DSM-IV model. 

Finally,, for Depression, the vast majority of secondary loadings concerned 

Generalisedd Anxiety. Of the remaining secondary loadings, which were with Problems 

withh Attention, Hyperactivity-Impulsivity, and ODD, the majority were a priori 

hypothesisedd in the DSM-IV model. 

Overall,, the CD and ODD items as well as the Generalised Anxiety and 

Depressionn items tended to have the largest number of reciprocal cross-loadings. 

Thus,, delineation of CD and ODD, and of Generalised Anxiety and Depression 

provedd the most difficult. 

CorrelationsCorrelations between syndrome dimensions 

Tablee 4 provides the correlations between the syndrome dimensions, averaged over 

thee 11 samples. The first column specifies all pairwise combinations of the six 

problemm domains. The second column provides the average correlations between 

unweightedunweighted sum scores on the basis of the a priori defined DSM-IV model. The third 

columnn provides the average correlations between the latent factors estimated on the 

basiss of the DSM-IV model. The fourth column provides the average correlations 

betweenn the latent factors based on the DSM-IV modified model. 

Thee pattern of correlation between the syndromes which were based on a priori 

summ scores and that based on a priori DSM latent factors was correlated .94. The 

patternn of correlations based on the unweighted sum scores and that based on the 

latentt factors estimated by the DSM-IV modified model was correlated .93. Finally, 
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Tablee 4 

Meann Correlations between Syndromes across Eleven Samples 

DSM-IVV (sum score) DSM-IV (latent) DSM-IV+ (latent) 

H-I I 
CD D 
CD D 
ODD D 
ODD D 
ODD D 
Anx x 
Anx x 
Anx x 
Anx x 
Dep p 
Dep p 
Dep p 
Dep p 
Dep p 

X X 
X X 
X X 

X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 
X X 

X X 
X X 

Art t 
Att Att 
H-I I 
Att t 
H-I I 
CD D 
Att Att 
H-I I 
CD D 
ODD D 
Att Att 
H-I I 
CD D 
ODD D 
Anx x 

.69 9 

.46 6 

.59 9 

.52 2 

.66 6 

.74 4 

.44 4 

.41 1 

.32 2 

.46 6 

.52 2 

.40 0 

.46 6 

.60 0 

.78 8 

.69 9 

.44 4 

.59 9 

.52 2 

.70 0 

.80 0 

.23 3 

.23 3 

.18 8 

.30 0 

.37 7 

.18 8 

.33 3 

.43 3 

.73 3 

.62 2 

.35 5 

.49 9 

.43 3 

.63 3 

.60 0 

.16 6 

.12 2 

.05 5 

.23 3 

.34 4 

.10 0 

.27 7 

.39 9 

.54 4 

DSM-IV+:: DSM-IV modified model; H-I = Hyperactivity/Impulsivity; Att = Problems with 
Attention;; CD = Conduct Disorder; ODD = Oppositional Defiant Disorder; Anx = 
Generalisedd Anxiety; Dep = Depression. 

thee pattern of correlations based on the latent factors estimated by the a priori DSM-

IVV model and the DSM-IV modified model was .98. Thus, these findings indicate that 

partiallingg out construct irrelevant variance does not so much affect the rank order of 

thee degree to which problem dimensions are correlated. Rather, these three ways of 

calculatingg syndrome inter-correlations affect the magnitude with which the syndrome 

dimensionss are correlated. The results in Table 4 indicate that, overall, the tendency 

wass that correlations between unweighted sum scores were highest (column 2), 

followedd by those based on the latent factors of the a priori DSM-IV model (column 

3),, followed by those based on the latent factors of the modified DSM-IV model 

(columnn 4). Unweighted sum scores are based on both construct specific variance and 

constructt irrelevant variance. Thus, estimates based on unweighted sum scores are 

likelyy to be biased (column 2). When in the DSM-IV model variance which was 

uniquee to each of the problem items was partialled out, the correlation between the 

factorss tended to decrease (column 3). To the extent that the DSM-IV model did not 
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fitt the data, construct irrelevant variance was still present in the scores on the factors, 

whichh biased the correlations between the factors. It was shown in the previous 

sectionn that a substantial number of items had a non-specific relation with the 

hypothesisedd factor, which disturbed model fit. Consistent with this, the results 

showedd that when the additional loadings were incorporated in the DSM-IV modified 

model,, the estimates of the correlations between factors decreased (column 4). Given 

thatt the non-specific relations of problem items to factors was modelled in the DSM-

IVV modified model, the latter correlations could be considered as the most precise 

estimatess of the correlations between the syndrome dimensions. 

Thee results in Table 4, column 4 indicate that Problems with Attention and 

Hyperactivity-Impulsivity;; ODD and Hyperactivity-Impulsivity; and CD and ODD 

weree most strongly correlated. Somewhat less correlated were Generalised Anxiety 

withh Depression, Hyperactivity-Impulsivity with CD, and Problems with Attention 

withh CD, in decreasing order of magnitude. Typically, the correlations between 

problemm dimensions from the externalising domain and those from the internalising 

domainn were considerably lower. Particularly low were the correlations between 

Generalisedd Anxiety and CD, and between Depression and Hyperactivity-Impulsivity. 

Sincee these results were based on 11 samples, as well as on an optimalised factor 

loadingg matrix, they may be regarded as fairly stable lower bound estimates of the 

correlationss between syndromes when measured by questionnaires. 

Discussion n 

Questionnairess based on the DSM taxonomy are increasingly used for measurement of 

childd psychopathological syndrome dimensions (Boyle et al., 1993; Burns et al., 

1997a,, 1997b; DuPaul, 1991; Gadow & Sprafkin, 1997; Gomez et al., 1999; 

Goodmann & Scott, 1999; Hewitt et al., 1997; Offord et al., 1996; Pelham et al., 1992; 

Pilloww et al., 1998; Spence, 1998; Swanson, 1992; Swanson et al., 2000). Earlier it 

wass described how this increased use may be regarded as reflecting an integrative 

developmentt of the clinical and the psychometric views of childhood 

psychopathology.. The present paper provides a thorough investigation into the 

internall  construct validity of six DSM-IV constructs through latent variable 

modelling,, on the basis of three different operationalisations and 11 samples. This was 
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onee of the ideals described for the DSM-IV field study, which could not be 

accomplishedd given the constraints in time and resources (Waldman et al., 1995). The 

presentt study encompasses both internalising and externalising problem domains, is 

basedd on multiple operationalisations of the syndrome dimensions, evaluates the 

functioningg of each problem item separately, and includes both parent and teacher 

samples,, as well as population based and clinically referred samples. 

Thee present discussion of the results is organised as follows. First, for 

interpretationn of the results, the role of questionnaires in child psychopathology is 

clarified,, by briefly delineating it from DSM-IV diagnostic assignment itself and by 

brieflyy describing how the psychometric principles of reliability and validity apply to 

measurementt of child psychopathology. Second, the two identified sources of error, 

lackk of unidimensionality and lack of symptom specificity are addressed in detail, 

respectively.. Implications of these error sources, possible directions from which 

improvedd measurement might come, as well as suggestions for improved internal 

constructt validity of current DSM-IV concepts are put forward. 

Inn order to appreciate the results reported here, it is necessary to reiterate partly 

howw DSM based questionnaires differ from a number of related but fundamental 

principless of DSM-IV itself. Questionnaires, even with sound psychometric 

properties,, are not meant for assigning a psychiatric diagnosis. First of all, they are not 

intendedd to replace the deliberated diagnostic decisions of the clinician. Secondly, 

DSMM criteria are designed to diagnose only those conditions where the symptoms are 

duee to an internal dysfunction of some kind, and not due to a normal response to 

contextuall  factors (Wakefield, 1999). Given this goal, questionnaires which address 

thee mere presence of psychopathological symptoms are likely to include false 

positives,, as may be inferred from findings such as the larger prevalence estimates 

arrivedd at by questionnaires compared with diagnostic interviews (Swanson et al., 

1998).. Thirdly, the questionnaires evaluated here are not intended to measure the large 

numberr of fine-grained diagnostic categories within the more broadly defined 

diagnosticc problem domains of DSM-IV. For example, onset, duration, or course are 

nott measured, which are variables which define many of the diagnostic categories 

withinn the overarching, more broadly defined diagnostic domains in the DSM-IV 

(Wakefield,, 1999; Zuckerman, 1999, p. 44). Fourthly, no a priori assumptions are 
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madee with regard to discrete boundaries between normality and psychopathology, or 

betweenn different types of psychopathology, nor are a priori hierarchical rules for 

diagnosticc priority of one disorder over the other followed. Although the necessary 

andd sufficient rules for case definition, as operationalised by explicit inclusion and 

exclusionn rules in DSM-IV may be used on the basis of questionnaire scores, case 

definitionn as a dichotomous decision is not a primary aim when using questionnaire 

scores,, and other cut-off scores than those proposed in DSM-IV are conceivable. The 

reasonn that the questionnaires used here are characterised as being DSM-based is that 

theyy share the DSM phenomenological descriptions, which is regarded as the best 

availablee starting point for construct validation research. Instead of assigning a 

diagnosis,, the aim of the questionnaires used here is to provide reliable and valid 

scoress which represent the relative likelihoods that problems from separate problem 

domainss are present, given that parent and teacher informants provide important 

informationn on children's emotional and/or behavioural functioning (Achenbach, 

1995). . 

Thee DSM-IV model evaluated in the present paper provide the basis for 

formingg scales: The items are often added to provide a sum score. Typically, sum 

scoress on these scales serve to answer substantive research questions. This may be 

donee either directly through correlating scale scores with external variables, or 

indirectly,, by using scale scores to select (multiple) phenotypically similar groups 

whichh are subsequently studied for differences on some external variable. In the clinic, 

summ scale scores are often used in the form of a profile (see, for example, Gadow & 

Sprafkin,, 1997). Sum scores which deviate from some standard of normality direct the 

cliniciann to the main problem areas of a particular child. In the light of these 

applications,, how good are current DSM based questionnaires from a psychometric 

pointt of view? 

Goodd questionnaires are characterised, in psychometrics, by high reliability 

andd validity. Reliability is based on the principle that the aggregation of problem items 

reducess a score's susceptibility to random error. Reliability is therefore conceived of 

ass that part of a measure's variance that is systematic (i.e. not random uncorrelated 

variance;; indexed by Cronbach's coefficient alpha). There is no doubt that sum scores 

aree more reliable than single items, and that adequate reliability should be pursued. In 
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thee present study, we chose to focus on construct validity rather than reliability, for the 

followingg reason: Given the substantial correlations (i.e. systematic variance) between 

itemss of rather diverging problem domains in childhood psychopathology, adequate to 

highh reliability estimates are easy to accomplish, regardless of the conceptual 

homogeneityy of the items in the scale. A scale with divergent item content is likely to 

yieldd scale scores of littl e clinical or research utility beyond indicating the presence of 

undifferentiatedd problems. Therefore, in the case of multidimensional scale 

development,, a more incisive evaluation of the psychometric adequacy of an 

instrumentt is to determine internal construct validity: whether the proposed 

dimensionss are unidimensional, adequately measured, and can be differentiated from 

onee another. We used for this purpose CFA. On the basis of model fit, factor loadings, 

andd factor inter-correlations, we determined how adequate a match was made between 

thee DSM concepts and the latent constructs. Only when adequate model fit  is found, 

cann the systematic variance as indexed by coefficient alpha be interpreted as a 

measuree of the homogeneity of the scale (Cortina, 1993; Green, Lissitz, & Mulaik, 

1977;; Miller, 1995). When adequate fit is found, the reliability of the instrument has 

becomee a matter of merely manipulating scale length, since alpha varies positively 

withh the number of items in a scale. The inclusion of an enriched set of items in the 

Canadiann and Dutch instruments (rather than only strict DSM criteria), as well as the 

presentt focus on the full operationalisation of the six problem domains of each 

instrumentt (rather than on the items common to all samples) was guided by this 

principle.. Commencing with a relatively large number of problem items at the early 

stagess of instrument development is a common strategy, aimed at identifying the valid 

indicatorss of the targeted constructs (Loevinger, 1957). Following pruning, mere are 

stilll  a sufficient number to guarantee a predetermined level of reliability. 

Givenn the focus, here, on internal construct validity, to what extent can these 

DSM-questionnairess be said to measure the constructs Problems with Attention, 

Hyperactivity-Impulsivity,, CD, ODD, Generalised Anxiety, and Depression? The 

latentt structure of these six syndrome dimensions was confirmed through a consistent 

substantiall  improvement in model fit  with the specification of increasingly refined 

syndromee dimensions in all samples. This finding suggest that it is to some extent 

meaningfull  to sum the items of each of the six constructs to scales. For the US 
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samples,, the improvement in model fit over and above the distinction between 

internalisingg and externalising was found to be most substantial, compared with the 

Canadiann and Dutch samples. However, in none of the samples was found adequate 

modell  fit for the DSM-IV model. Modification of the DSM-IV model, in order to 

uncoverr the sources of inadequate fit, did not change the conclusion that the 

hypothesisedd latent structure is essentially correct. That is, when problem items were 

allowedd to load with any factor which improved consistency with the covariance 

structuree in the data, by and large, items still loaded on the constructs to which they 

weree originally assigned. 

Twoo primary sources which explain why the DSM-IV models did not meet 

standardss of adequate fit were identified. The first source of error was due to the fact 

thatt many of the items purported to measure the six problem domains had a factorially 

complexx structure. That is, they had a secondary loadings on another factor in addition 

too the loading on their original factor. Thus, these items are not specific indicators of 

thee construct they are purported to measure. The presence of secondary loadings was 

moree pointed in the Dutch samples than in the Canadian samples, while the US 

sampless had substantially less secondary loadings. The second source of inadequate fit 

wass identified through the results for the unrestricted model. For all samples, the fit 

indicess for this model suggested that more covariance was present in the data than 

couldd be accounted for by the six factors. The implication of this finding is that the six 

scaless are currently not unidimensional. Multidimensionality of the scales, combined 

withh the finding of a substantial number of factorially complex items, indicate that 

measurementt precision of current DSM-based questionnaires is, therefore, restricted. 

Inn order to explain this conclusion, as well as to point out directions from which 

improvedd measurement precision may come, the two sources of inadequate fit, 

multidimensionalityy of the scales and factorially complex items, are discussed in 

detaill  below. 

Unidimensionality Unidimensionality 

Thee implication of multidimensional scales is that apparently identical scores may 

havee different meaning, since they reflect two or more latent variables, in some 

unknownn mix. Differences between scores across individuals, and within the 
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individuall  (e.g. across time) are then ambiguous. How multidimensionality of the 

scaless may have come about is best explained by distinguishing between inadequate 

conceptualisationn and inadequate operationalisation of constructs. Inadequate 

conceptualisationn refers to the possibility that the model fit  is inadequate because one 

orr more of the six syndrome dimension in these questionnaires is inherently 

multidimensionall  rather than unidimensional. Rethinking conceptualisation requires 

answerss to questions such as: "Are Hyperactivity and Impulsivity expressions of the 

samee underlying problem or should they be considered as fundamentally different, and 

hencee multidimensional?". We did not attempt to answer questions such as these, 

here,, and only a small part of this discussion addresses reconceptualisation (described 

below).. This is because a factor analytic finding of multidimensionality is easily 

causedd by small but systematic errors in the operationalisation of the construct, which 

hass to be addressed first. In this situation, all items fall within the original six factor 

space,, but some of these six factors break up into smaller, more specific factors 

becausee of poor operationalisation. Using Hyperactivity and Impulsivity as an 

example,, multidimensionality may be found because Impulsivity is typically 

operationalisedd in a group situation, whereas Hyperactivity is usually not. Thus 

operationalised,, these items may tap into something above and beyond the strict 

behaviourall  characteristics intended for the Hyperactivity-Impulsivity problem 

domain.. A second example is, when the operationalisation error is caused by an 

unbalancedd choice of problem items. To illustrate, for the dimension Problems with 

Attention,, the problem items "can't concentrate, can't pay attention for long" and 

"distractible,, has trouble sticking to any activity" are more similar in meaning as 

comparedd to the problem item "loses things". Multidimensionality may be found when 

aa single aspect of the more broadly operationalised syndrome dimension is highly 

representedd in the items of a scale. This creates covariation among those items which 

aree similar in meaning above and beyond the factor they are presumed to measure. 

Thuss operationalised, synonymic items disproportionally affect the total score for the 

constructt Problems with Attention. 

Inn CFA, errors in operationalisation may be accounted for by post-hoc 

specificationn of covariation among the unique components of two items in the model, 

particularlyy when these are caused by pairs of problem items which are synonymous. 
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Thee implication of specifying covarying uniquenesses is that additional factors, be it 

smalll  ones, are added to the model. When operationalisation error affects 

simultaneouslyy multiple items (e.g. the example of Hyperactivity-Impulsivity), the 

numberr of covarying uniquenesses increases substantially, but increasingly obscures 

whatt essentially are errors in the hypothesised measurement structure. It should, 

therefore,, be emphasised that the modelling of covarying uniquenesses does not solve 

thee underlying problem of operationalisation error. Firstly, scales which are 

disproportionallyy affected by a single facet of the dimension may cause error in the 

conclusionss drawn from the scale scores. A solution is provided by removal of the 

redundantt items in a subsequent version of the questionnaire. Secondly, when the 

operationalisationn problem is more fundamental, as in the example of Hyperactivity 

andd Impulsivity, the modelling of covarying uniquenesses obscures the real issue that 

thee scale measures something other than was intended. This can only be solved by 

rewritingg the problem items of the clinical construct. 

Finally,, multidimensionality may originate from chance fluctuation rather than 

fromm errors in the operationalisation of the model. The emergence of covarying 

uniquenessess is rather sensitive to sampling fluctuation. This points to error in the 

dataa rather than error in the model. By definition, these covarying uniquenesses do not 

replicatee across samples, and do not have substantive meaning. They should therefore 

nott be modelled (Byrne, 1989, p. 66). An independent sample drawn from the same 

populationn is needed in order to identify the covarying uniquenesses which are due to 

samplingg fluctuation, and those which are due to structural errors in the measurement 

model. . 

Inn sum, we chose here not to "solve" the finding of multidimensionality 

throughh the incorporation of covarying uniquenesses in the modified DSM-FV model, 

butt focused on a conceptual discussion of the underlying problems. Although 

inferencess based on current multidimensional scale scores may be, by and large, 

correct,, greater measurement precision is possible and should be pursued to increase 

externall  construct validity of the problem domains. This requires, first and foremost, 

scrutinyy in operationalisation. Only when multidimensionality is consistently found in 

independentt samples and on the basis of multiple operationalisations, may it be 

concludedd that the finding is fundamental and following this reconceptualisation of 
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syndromess as multiple unidimensional constructs may be necessary. In the concluding 

partt of the present discussion reconceptualisation of DSM-IV concepts is discussed 

further. . 

FactoriallyFactorially complex items 

Thee DSM-IV model showed inadequate fit here. An additional way to investigate a 

model'ss adequacy is on the basis of the substantive parameters of the model, i.e. the 

magnitudee of the factor loadings and the correlations between factors, respectively. 

Forr the DSM-IV model, except for those problem items with very low variance, and 

forr those describing physical symptoms, factor loadings were invariably substantial 

(Notee that factor loadings for the DSM-IV model were not reported. Tables 3a to 3f 

aree based on the DSM-IV modified model). This suggests that most items are good 

indicatorss of the construct. In contrast, a number of correlations between problem 

dimensionss tended to be rather high, which suggests low construct differentiation 

(Tablee 4, column 3). 

However,, these conclusions are premature since model fit was inadequate. The 

pitfalll  in interpreting factor loadings and factor correlations as evidence of adequate 

measurement,, in the absence of adequate model fit, is that high loadings and high 

factorr correlations may stem from construct irrelevant covariance. That is, when a 

problemm item is incorrectly assumed to (specifically) measure a given problem 

domain,, the estimated factor loading may be reasonably high due to the presence of 

highh factor correlations. Conversely, interpretation of factor correlations in the 

absencee of adequate model fit may erroneously suggest that factors cannot be 

differentiatedd from one another, where, in fact, these high factor correlations stem 

fromm too few or incorrect factor loadings. Thus, prior to interpretation of the 

substantivee parameters, it was required that the factor loading matrix of the DSM-IV 

modell  was consistent with the data. Following an exploratory procedure, all loadings 

weree identified which were greater then or equal to 0.20 (Tables 3a to 3f). The 

modifiedd factor loading matrices revealed a second source of inadequate fit. In the 

DSM-IVV modified model, a substantial number of items were factorially complex, i.e. 

theyy were not specific indicators of the targeted syndrome dimensions (Tables 3a to 

3f).. Given that the modified factor loading matrix was more consistent with the data, 
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thee magnitude of the correlations between syndrome dimensions for this modified 

modell  decreased accordingly (Table 4, column 4). In sum, empirical model 

modificationn of the DSM-IV model showed that the reliable, systematic variance of 

manyy problem items contained both construct specific and construct irrelevant 

variance. . 

Thee implication of this finding is that, currently, a substantial number of items 

iss insufficiently refined for optimal measurement of separate DSM-IV syndrome 

dimensions.. This finding is likely to be a prevailing problem in many questionnaires 

(andd possibly, respondent-based, standardised interviews) of child psychopathology. 

Ass was noted before, child psychopathological syndromes tend to be substantially 

correlated.. Littl e et al. (1999) illustrated how, in this situation, items of different 

factorss may populate adjacent, or even overlapping, regions of the factorial 

hyperspace.. These items are likely to additionally load on other than the targeted 

constructt (i.e. factorially complex items). Using sum scores based on current 

instrumentss suggests more differentiation between problem domains than is actually 

supportedd by the data. In other words, these sum scores include variance that is not 

relevantt to the targeted constructs. For example, the presence of depression may be 

exaggeratedd if a depression scale includes a substantial number of items which do not 

discriminatee between Generalised Anxiety and Depression. This is particularly the 

casee when the Depression score is predominantly based on endorsement of these non-

discriminatingg items. This in turn reduces the ability to differentiate between different 

problemm dimensions. 

Inferencess based on scale scores which are not specifically measuring the 

targetedd constructs are likely to be erroneous. The implications of factorially complex 

itemss are not clearly recognised in the field of child psychopathology. Angold et al. 

(1999)) discuss the finding of high comorbidity in child psychopathology as being, in 

part,, an artefact, due to die symptoms which are shared by separate diagnoses. In 

additionn to these literally overlapping items, factorially complex items contribute to 

thee high estimates of comorbidity, at least where these estimates are based on 

covariancess between syndrome scales based on questionnaire data (see Hinden, 

Compas,, Howell, & Achenbach, 1997), as was shown in the present paper (Table 4, 

columnn 2 compared with column 4). A second example of the invalidating 
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consequencess of factorially complex items is a reduced potential to find evidence of 

concurrentt and discriminant validity (Campbell & Fiske, 1959) in the context of 

informantt agreement. Correlations between different informant's ratings of the same 

problemm behaviour tend to be low, i.e. low concurrent validity (Achenbach, 

McConaughy,, & Howell, 1987). Disturbing as this may be, even more disturbing is 

thee finding that correlations between different informant's ratings of different problem 

dimensions,, which should be low in order to have evidence of discriminant validity, 

tendd to be hardly any lower than the concurrent validity estimates (Shalev, Hartman, 

Stavsky,, & Sergeant, 1994). The latter finding suggests that the usual explanations of 

situationall  or informant specific influences for low concurrent validity do not tell the 

wholee story. This additional finding of low discriminant validity suggests a lack of 

differentiationn between problem dimensions, due to the presence of construct 

irrelevantt variance, through either assignment of items to the wrong factor or 

factoriallyy complex items. In the situation that differentiation between problem 

dimensionss is not corroborated by the data, estimates of concurrent and discriminant 

validityy are likely to equalise. 

Inn the psychometric literature, the solution offered to factorially complex items 

iss their removal from the scales. Angold et al. (1999) argue, and we concur, that 

removall  of the shared symptoms does not provide a solution, since this would imply 

ignoringg key manifestations of several disorders. Similar to the literally overlapping 

items,, removal of the factorially complex items would lead to a serious degeneration 

off  the validity of the constructs. Angold et al. emphasise, with respect to the literal 

symptomm overlap across disorders, that the real problem is not so much the shared 

symptoms.. They argue that the real problem lies in the paucity of research on the 

differentialdifferential characteristics of the symptoms which are shared by different disorders. 

Thee point we want to make is that an increased sharpening of symptom content 

towardss its specific manifestation within a given disorder should not only be done for 

thee overlapping symptoms, but for all symptoms. It was found here that the US 

sampless showed more construct differentiation than the remaining samples. This 

resultt may indicate a combined influence of (1) the more precise and contextualised 

descriptionn of the targeted problem in each item for the CSI-4 as compared to the 

relativelyy shorter items of the OCHS-r and the Dutch items (see Appendix A), which 
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leadss to relative unequivocal interpretation of the items by the raters (Block, 1995, 

Goldberg,, 1999; Sandoval, 1981), (2) the CSI-4 being based on strict DSM-IV 

criteria,, which may, in fact, be the best indicators of the DSM-IV construct evaluated 

here,, and/or (3) the presentation of the items in a blockwise fashion (see. Rost & 

Hoberg,, 1997), which may have led to a problem domain focused interpretation of 

problemm items. Thus, from this finding may be inferred that more precise 

measurementt is possible by more precise operationalisation of the DSM-IV 

constructs.. A clinician, on being informed that a child tends to miss classes, will try to 

clarifyy whether this is due to rule violation, anxiety, depression, or other reasons. In 

contrast,, questionnaire scale scores are blind to the interpretation of the items by the 

informant.. This example illustrates the difference between clinician-based DSM 

interviewss and DSM-based questionnaires, and as such it emphasises the pertinence of 

precisee and unambiguous item wording when using questionnaires. 

ReconceptualisationReconceptualisation of DSM-IV? 

Thee problem of inadequate model fit which was found in the present study has been 

attributedd to operationalisation error (e.g. multidimensionality through 

overrepresentationn of a single facet of a construct, factorially complex items through 

imprecisionn of item wording). In addition to improved operationalisation, more 

fundamentall  factors are likely to be play a role in achieving improved model fit, 

whichh require reconsideration of the DSM-IV model itself. Three problems in the 

DSM-IVV model, where multidimensionality of the constructs and factorially complex 

itemss come together, are noted here. . 

First,, with regard to the literally overlapping symptoms, Angold et al. (1999) 

rightlyrightly noted the difficulty of writing symptoms consistent with their specific 

manifestationn for a particular disorder, since "we may not know much about the 

specificss of the non-specific symptoms". In addition, even if we would know the 

subtlee difference in symptom manifestation of different disorders, given the crude 

phenomenologicall  descriptions in questionnaires, these may not be easily captured in 

words,, or understood by the respondents. Moreover, as argued in the introduction, it is 

likelyy that manifest symptomatology overlaps, even if the underlying dysfunctions are 

qualitativelyy different. Pending the identification of syndrome specific markers of 
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underlyingg dysfunctions, factorially complex symptoms remain diagnostically 

ambiguouss (Klein, 1999). To the extent that the removal of diagnostically ambiguous 

symptomss would deteriorate the construct validity of a syndrome, their non-specific 

naturee should be taken account off rather than be defined away. This could be done 

statistically,, for example like it was done here through the incorporation of double 

loadingss in a model. As was argued earlier, this provides more precise estimates of the 

factors'' (co)variance, which results, in turn, in more precise estimates of the relations 

withh variables external to the taxonomy. When using raw scale scores, for example for 

thee selection of (multiple) phenotypically similar groups, the presence of symptoms 

whichh are (equally) reflective of multiple syndrome dimensions in a questionnaire 

arguess for their inclusion in each of the relevant scales, and subsequent consideration 

off  the relative standing of children on the profile of scores for all syndrome 

dimensionss involved. Alternatively, specific, albeit conceptually more restricted 

measuress of the constructs could be used for improved specificity, with the 

consequencee of sacrificing construct validity (see Eley & Stevenson, 1999). In 

contrast,, a more structural approach to account for symptom overlap requires 

reconceptualisationn by models which explicitly account for the common and unique 

featuress of separate syndrome dimensions, such as the tripartite model of Anxiety and 

Depressionn (Clark & Watson, 1991; Watson et al. 1995; Joiner, Catanzaro, & Laurent, 

1996).. This model posits three constructs: Somatic Tension and Arousal, specific to 

Anxiety;; Anhedonia and Low Positive Affect, specific to Depression; and General 

Distress,, which is largely non-specific. Reconceptualisation potentially results in an 

improvedd understanding of how common and specific dimensions of DSM-IV 

constructss relate to external variables. 

AA second problem when applying the factor analytic model to the six 

constructss evaluated here is that operationalisation of Problems with Attention, 

Hyperactivity-Impulsivity,, and ODD is typically more consistent with the 

psychometricc principle of "domain sampling" (Cattell, 1952) than the 

operationalisationn of CD, Generalised Anxiety, or Depression. The principle of 

domainn sampling holds that the indicators of a construct are sampled from a broad 

universee of possible indicators of the domain. This assumes that all selected indicators 

aree equally potent measures of the construct and that there is only a single factor 
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involvedd in the scale (Zuckerman, 1999, p. 49). Since the indicators of Problems with 

Attention,, Hyperactivity-Impulsivity, and ODD tend to be more homogeneous, 

representingg a more tightly focused problem domain, they are more consistent with 

thee principle of domain sampling. Differentiation of the latter constructs as separate 

factors,, both in terms of specificity of the problem items and unidimensionality, is 

moree consistent with the factor analytic model. When the principle of domain 

samplingg does not apply, improved model fit may be achieved through 

reconceptualisationn of the constructs. An example of efforts in this direction is 

providedd by Frick et al. (1993) and Frick (1998), where CD was represented as a 

multidimensionall  construct. 

Third,, lack of symptom specificity may, in part, be due to asymmetric relations 

betweenn groups of symptoms from different disorders. For example, the 

differentiationn between CD and ODD, and between Depression and Generalised 

Anxiety,, which was shown to be particularly difficult in the present study, may be due 

too ODD symptoms being nested in CD, and Generalised Anxiety symptoms being 

nestedd in Depression. That is, those children with CD, often manifest symptoms of 

ODDD symptoms as well, but not the reverse (DSM-IV, APA, 1994, p. 94). Likewise, it 

hass been suggested that Generalised Anxiety symptoms form a common component of 

Depression,, and are more likely to precede Depression than to follow. Thus, an 

Anxietyy Disorder without Depression is common, while a Mood Disorder without 

Anxietyy is rare (Chorpita & Barlow, 1998). Similarly asymmetric relations may exist 

forr hyperactivity symptoms being nested in CD, e.g. the presence of hyperactivity 

symptomss increases the risk for later conduct disturbance, but not the reverse (Rutter, 

1996),, and for Depression being nested in CD, e.g. disruptive behaviour in childhood 

mayy lead to additional depressive symptomatology in adolescence, but not the reverse 

(Loeberr and Keenan, 1994; Seeley, Lewinsohn, & Rohde, 1997). Correlation 

coefficientss are not sensitive to the asymmetry of relations (Block, 1995). In the factor 

model,, patterns of asymmetry between certain symptoms from different problem 

dimensionss introduce covariance between these subsets of symptoms, which cannot be 

accountedd for by the correlations between the factors. The implication is a decreased 

coherencee of symptoms clustering which manifests itself through a certain amount of 

non-specificityy of the indicators to their respective factors. 
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Boundariess between different syndromes may be progressively sharpened by 

studyingg homogeneous age groups, ideally in longitudinal designs. This could tap 

moree directly into the issue of nestedness and how it relates to differential onset and 

course.. As a result, more specific models which account for developmental level 

couldd be developed. This points to an important limitation of the present study, where 

aa cross-sectional study of separate age groups could not be accomplished due to the 

largee sample size requirements of factor analysis when items are categorical and 

skewed.. However, even if it were found that the onset of one disorder by definition 

precedess the onset of a second disorder (e.g. ODD always precedes CD), this by no 

meanss need occur at the same age for all children. Measurement of child 

psychopathologyy at any age should therefore have a broad focus. More generally, the 

resultss here indicated that, even if more precise measurement could be accomplished, 

syndromee dimensions are associated to such a degree that scores on one problem scale 

shouldd not be interpreted without considering scores on scales measuring other 

problemm domains (Table 4, column 4). This is, in fact, an argument for a dimensional 

modell  of child psychopathology, which advocates the concurrent interpretation of a 

child'ss scores on a broad number of syndrome dimensions. 

Inn conclusion, the results of the present paper indicated that the DSM-IV 

modell  showed consistency with the structure of the covariance patterns in the data, as 

indicatedd by the improvement in model fit  compared with simpler models of the data. 

However,, since the DSM-IV model did not meet the absolute standard of adequate 

modell  fit, there is substantial room for improvement. On the basis of current 

hypothesisedd syndromes, measurement precision may be enhanced by greater scrutiny 

att the operationalisation level, both with regard to the unidimensionality of the scales 

andd the specificity of the problem items for their respective syndrome dimensions. An 

improvedd DSM taxonomy may also come from sharper models which take account of 

thee common and specific components of different syndrome dimensions, the 

multidimensionall  nature of the underlying construct, and the developmental 

sensitivityy of indicators. Having said that, the boundary conditions of measurement 

precisionn are constrained by current limited knowledge of fundamental distinctions in 

childd psychopathology. Enhanced knowledge in this respect is unlikely to come from 

improvedd models of symptom associations alone. Rather, appropriate delineation of 
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distinctt syndromes may improve with a progressive understanding of the processes 

underlyingg manifest symptomatology (Klein, 1999), at multiple functional levels 

(Wakefield,, 1999), such as the neurobiological, or cognitive levels of explanation 

(Nigg,, in press). This emphasises progress which is yet to be made (Zuckerman, 1999, 

p.. 55). Sharper measurement of what we do know phenomenologically, as proposed 

here,, may enhance such progress and should be pursued. Internal construct validity of 

currentt syndrome conceptualisations remains an item on the research agenda. 
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Epilogue e 

Thee present thesis was designed to address the internal construct validity of the two 

currentt major taxonomies of child psychopathology. These two systems, which 

describee the phenomenology of child psychopathology, are the empirically derived 

taxonomyy based on the CBCL and the clinically derived taxonomy which is 

formulatedd in DSM-IV. In order to arrive at a more unequivocal basis for ordering this 

subjectt matter, the present thesis sought to evaluate the empirical support for each of 

thesee two taxonomies of child psychopathology. 

Evaluationn of the DSM-IV and CBCL-based taxonomy was carried out using 

factorr analysis. At various points in this thesis it was discussed why the factor analytic 

modell  is an adequate model to study syndrome conceptualisations of child 

psychopathology.. Fundamental in this argument is that for both taxonomies the 

presencee of different types of psychopathology is inferred from the presence of 

specificc patterns of symptomatology. This implies covariance between clusters of 

symptoms.. The statistical method of factor analysis is based on the analysis of 

covariance.. Since the CBCL-based and the DSM-IV taxonomies specify different 

patternss of symptoms as indicators of different diagnostic constructs, each may be 

empiricallyy evaluated by using factor analysis. 

Basedd on a total of 19,378 parent reports and 15,633 teacher reports, the 

presentt research indicated that both taxonomies lacked adequate measurement 

precision.. The findings indicated further that the DSM-IV constructs of child 

psychopathologyy were more consistent with the covariance structure in the data than 

thee CBCL-based constructs. Since DSM-IV constructs represent our current best 

clinicall  knowledge of the phenomenology of child psychopathology and were shown 

heree to be the most consistent with the data, the conclusion which may be drawn from 

thiss finding is that DSM-IV constructs are both conceptually and empirically superior 

too CBCL-based constructs. In this concluding chapter of the present thesis, the 

strengthss as well as the restrictions of this conclusion are explored. 

Conceptualisationn of child psychopathology has been a long-standing 
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theoreticall  concern (Achenbach & Edelbrock, 1978; Quay, 1986a, 1986b). Relative to 

this,, and particularly since the CBCL-based taxonomy has been highly influential in 

thiss field (see Achenbach, 1991a, 1991b), the volume of empirical research addressing 

conceptualisationn has been relatively small. The present conclusion that DSM-IV 

constructss are both conceptually and empirically preferable to CBCL-based constructs 

contrastss with current beliefs which seem to put much faith in the findings of this 

limitedd volume of empirical research. To illustrate this argument two examples are 

provided. . 

Firstly,, a recent study by Walter and Remschmidt (1999) used the same 

statisticall  method, i.e. Principal Component Analysis, to analyse the CBCL items as 

wass used in the derivation of the CBCL taxonomy (Achenbach, 1991a). Only three 

interpretablee principal components could be extracted, as compared to the eight 

componentss of the CBCL taxonomy. Without questioning the structure of the CBCL 

itself,, Walter and Remschmidt attributed this finding to a limitation in their sample, 

i.e.. due to sample size restrictions separate age and gender groups could not be 

analysed.. Although Achenbach used separate age and gender groups to derive the 

CBCL-basedd taxonomy, the current version is a model which is identical for boys and 

girls,, as well as for younger and older children (Achenbach 1991a). Thus, in order to 

testt the replicability of the CBCL-based taxonomy separate analysis of gender and age 

groupss is not strictly required. An equally viable explanation for Walter and 

Remschmidt'ss finding is that the covariance structure underlying the problem items of 

thee CBCL is unstable, since the CBCL-based taxonomy could not be replicated. The 

resultss reported in Chapter 3 were consistent with the latter explanation, since there 

wass found in all 14 samples negligible improvement in model fit above and beyond 

thee general distinction between internalising and externalising problem behaviour. 

AA second example of the uncritical stance towards empirical findings is 

providedd in a recent paper by Angold, Costello and Erkanli (1999). These authors 

assertedd that DSM-IV syndromes are represented by symptoms which do not belong 

togetherr because, empirically, they have been shown to load with different factors 

(Angoldd et al., 1999; see Chapter 4). Such a conclusion is premature, since it does not 

acknowledgee the limited empirical research effort addressing conceptualisation of 

childd psychopathology. Furthermore, the hitherto virtual absence of studies explicitly 
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analysingg a broad range of DSM-IV based symptoms, as well as the methodological 

decisionss involved in any single factor analytic study, suggest a more conservative 

interpretation.. The present research in Chapter 4, where a DSM-IV based item set was 

analysedd in 11 samples, indicated the opposite conclusion to that reached by Angold et 

al.,, namely, that the DSM-IV symptoms more than the CBCL problem items showed 

thee hypothesised patterns of clustering. 

Thee finding in the present thesis that the DSM-IV syndromes show more 

consistencyy with the covariance structure of the data than the CBCL syndromes is 

attributedd in the present thesis to the different methods which were used for the 

derivationn of the CBCL and the DSM-IV taxonomies, respectively. The CBCL was 

developedd inductively, i.e. problem items were selected which differentiated between 

clinicallyy referred and "normal children", but with no a priori objective to measure 

particularr syndrome dimensions. The rationale behind this approach is that a priori 

assumptionss on what syndromes exist should not be made. Instead, this information 

cann be recovered from the statistical associations between problem items (Achenbach, 

1991a,, 1991b). Accordingly, the syndrome dimensions were derived following a data-

drivenn approach, using the method of Principal Component Analysis (PCA). In 

contrast,, the DSM-IV syndromes and their pertaining symptoms were conceptualised 

onn the basis of clinical observations on the nature of psychopathology in children. 

Studiess which deductively test the internal construct validity of DSM-IV against data, 

inn particular, the externalising disorders, are beginning to emerge (Gomez, Harvey, 

Quick,, Scharer, & Harris, 1999; Pillow, Pelham, Hoza, Molina, & Stulz, 1998). The 

presentt thesis provided an example of deductive internal construct validation by 

testingg a broad range of the hypothesised DSM-IV constructs from both the 

internalisingg and the externalising problem domains. 

Howw does the inductive and the deductive approach relate to the present 

findings?? Drawing from personal experience with factor analysing symptoms of child 

psychopathology,, as well as from the longstanding literature which describes the 

difficultiess associated with the analogous problem of conceptualisation of personality, 

itt was posited here that there is only a modest amount of knowledge which may be 

expectedd from an inductive study of symptom associations. This is based on the 

followingg line of reasoning. First, the method of factor analysis is not as objective a 
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methodd as is often assumed, since many subjective decisions in its use are required. 

Thee use of different problem items, rotational criteria, factor analytic methods, or 

retrievall  of a varying number of factors each influence the outcome of the exploratory 

factorr analysis considerably and, thus, the nature of the resulting syndrome 

dimensions.. Second, the uncertainty involved in decisions such as these is much 

alleviatedd when studying symptom associations. This is due to a number of 

characteristicss of psychopathological data such as the skewness of the items, the 

substantiall  correlations between different problem domains, the presence of non-

specificc relations of symptoms with factors, and the contribution of an unknown 

extentt of systematic method variance by the external informants reporting on the 

problemm behaviour of the child. All of these characteristics both enhance the 

instabilityy of the covariance structure and restrict easy access to the true location of 

thee factors in the factorial hyperspace. Therefore, it is difficult to inductively derive 

syndromee dimensions which hold up from one study to another. This hinders 

convergencee to a more precise taxonomie representation of child psychopathology. 

AA recent and rare article which specifically addressed how the selection of 

indicatorss relates to the identification of the true location of factors in multivariate 

spacee (Little, Lindenberger & Nesselroade, 1999) is used in this final chapter to 

acquiree a better understanding of the present findings and place them in perspective. 

Littl ee et al. provided a methodological framework in which it was sought to describe 

thee balance between the two extremes of item selection and how these relate to the 

identificationn of factors. That is, at one extreme items may be selected which are very 

heterogeneouss indicators of a factor, while at the other extreme items may be selected 

whichh are rather homogeneous. Both of these strategies may hinder access to the true 

locationn of the factors in factorial hyperspace under conditions which apply to the 

fieldd of child psychopathology. Firstly, heterogeneous items are likely to contain a 

smalll  amount of construct specific variance, while containing a relatively large 

amountt of reliable construct irrelevant variance. In child psychopathology, where the 

indicatorss of divergent content tend to correlate substantially, it can be inferred that 

thee factors populate adjacent regions in multivariate space, and hence that the domain 

iss of diffuse structure. In this situation, the reliable variance of heterogeneous items is 

likelyy to be composed of multiple components from different factors adjacent to one 
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another.. The result is a factor solution which is weakly defined, i.e. small variations in 

thee covariance structure result in variable factor solutions, while none of these 

solutionss shows clear superiority in model fit to the data. In contrast, items which are 

veryy homogeneous indicators of their respective factors show a highly replicable 

factorr structure. Given that the true location of factors in multivariate space is 

unknown,, the potential treachery of this good measurement property is that 

systematicallyy biased factors are measured. These two extremes of item selection alert 

uss to the fact that the fidelity of the syndrome dimensions resulting from a factor 

analysiss is highly dependent on the items in the analysis. 

Considerr now the results pertaining to the CBCL-based taxonomy. It was 

foundd that this eight-factor model of psychopathology did not show a clear 

improvementt in model fit  above and beyond a crude distinction between internalising 

andd externalising problem behaviour. Following the work of Littl e et al. (1999) on 

itemm heterogeneity, it may be argued that this finding is a consequence of a too 

heterogeneouss item selection, due to the inductive strategy of syndrome derivation. 

Thatt is, given the substantial correlations between the indicators of child 

psychopathology,, the CBCL-based taxonomy may consist of items which are too 

heterogeneouss to have adequate construct specific variance. Consider, in contrast, the 

resultss of the DSM-IV taxonomy. On the one hand, it was found that absolute 

standardss of adequate model fit could not be obtained. On the other hand, the DSM-IV 

modell  showed a clear enhancement in model fit as compared to models which 

hypothesisedd that the distinction between the six factors of the DSM-IV taxonomy 

couldd not be made. Following the work of Littl e et al. on item heterogeneity, it may be 

arguedd that, due to the deductive strategy, the items of the DSM-IV taxonomy are less 

heterogeneouss than those of the CBCL, i.e. item choice was guided by considering the 

presentingg symptomatology of constructs which are clinically considered relevant. In 

otherr words, the DSM-IV items are likely to have more construct specific variance, 

andd hence, show a more differentiated covariance structure. To illustrate this 

argument,, "Attention Problems" in the CBCL is a relatively heterogeneous construct 

comparedd with "Attention-deficit" in DSM-IV because of problem items which less 

directlyy tap attention, such as "nervous", "acts too young", "cant sit still, restless or 

hyperactive""  or "impulsive" (see Goodman & Scott, 1999), as compared with DSM-
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IVV symptoms such as "loses things necessary for activities", "has difficulty organising 

workk and activities", or "does not seem to listen when spoken to directly". Thus, the 

findingss in the present thesis suggest that, given the substantial correlations between 

problemm items of diverging item content in child psychopathology, the 

operationalisationn of the CBCL-based constructs is too broad, with the majority of 

itemss being conceptually too distant to adequately measure the constructs. 

Itt could be argued that the DSM-IV symptoms represent the other extreme of 

itemm selection described by Littl e et al., i.e. a too narrowly focused sampling of items 

too represent the factors. As noted earlier, items which are very homogeneous may 

definee a sampled centroid which deviates from the true construct centroid. The results 

whichh indicated that the covariance structure is more differentiated for the DSM-IV 

symptomss than for the CBCL problem items could thus be interpreted as being 

"bloatedd specifics", i.e. merely reflecting repetitive item content of the symptoms 

withinn the factors of the DSM-IV rather than being valid. To counter this argument, 

firstly,, the developers of DSM have typically not been concerned the homogeneity of 

thee indicators within a given syndrome (Zuckerman, 1999). Rather, DSM-IV 

syndromess have generally been criticised for being too heterogeneous. Secondly, the 

findingss for the DSM-IV taxonomy in the present thesis indicated both 

multidimensionalityy of the constructs and substantial shared variance of indicators 

withh adjacent constructs, both of which do not suggest too high a homogeneity of 

symptomss within factors. Thirdly, although a deductive strategy certainly involves a 

riskrisk of too homogeneous item sampling, a similar risk is involved in the inductive 

strategy.. That is, the workings of PCA ensured that the CBCL syndromes are 

organisedd around problem items which are relatively similar in meaning. Unintended 

contentt similarity of items creates covariance which may "sneak" its way into 

constructt space, as such dominating the factor solution. Thus, on the one hand, the 

syndromess derived from the CBCL may point to problem domains which are, in 

principle,, valid, although much too broadly defined to have any measurement 

precisionn with regard to their differentiation. Alternatively, they may be centered 

aroundd chance similarities and dissimilarities of the items which were analysed, which 

doess not support their validity. Thus, the risk of biased factors holds for both inductive 

andd deductive factor analysis, but the DSM-IV taxonomy has the added advantage of 
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potentiallyy being valid in that it is based on a conceptual model which has been 

developedd independently of data. 

Howw can there be found a balance between too broadly and too narrowly 

definedd item selection to converge on the true constructs of child psychopathology? 

Thee findings from the CBCL, here, suggest that an inductive analysis of heterogeneous 

problemm item which encompass the complete domain of child psychopathology does 

nott provide precise knowledge on the location of the factors in multivariate space. 

Although,, in principle, the risk of biased factors due to chance similarities present in 

thee item set can be avoided by studying a highly balanced sample of items 

encompassingg the complete domain, in practice it is difficult to conceive of an item set 

whichh shows equidistant change in meaning from one item to the other. Moreover, as 

argued,, a heterogeneous item set has a weakly defined factor structure in child 

psychopathologyy because of the likely dispersion of reliable variance components 

amongg multiple factors. In contrast to the commonly held belief of the superiority of 

inductivee factor analysis in order to arrive at objectively determined factors, Little et 

al.. (1999) showed that, when a priori understanding of a domain allows, the accuracy 

off  recovery of the true positions of the factors in factorial hyperspace was enhanced, 

whenn a priori substantive knowledge was incorporated. A theory-motivated choice of 

candidatee indicators as preferable to an exploratory search of a large heterogeneous 

collectionn of signs, symptoms, traits, and test-scores has been strongly advocated 

beforee (Meehl, 1999). The work of Littl e et al. is important since there was empirically 

demonstratedd the superiority of the deductive rather than the inductive approach. 

Therefore,, the present results of the DSM-IV taxonomy, i.e. a clear consistency of the 

modell  with the covariance structure in the data, although absolute standards of good 

modell  fit  were not obtained, suggests that the DSM-IV provides a good starting point 

onn which further item sampling may be based. That is, the findings indicated empirical 

supportt for a rough distinction between the domains of Anxiety, Depression, 

Attention-deficit,, Hyperactivity-Impulsivity, Oppositional Defiant Disorder, and 

Conductt Disorder. Hence, use could be made of this original clinical knowledge which 

wass to some extent corroborated here to guide further taxonomie development, by a 

moree refined testing of the relationship of items to constructs, their dimensionality, 

andd their boundaries. 
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Somee recommendations on how this may be pursued were made in Chapter 4. 

Enhancedd measurement precision of the DSM-IV model may first and foremost be 

achievedd by a more precise operationalisation of the items in the model. It is not 

surprisingg that immediately good fit was not found for the DSM-IV taxonomy, since 

DSM-IVV did not arrive from a psychometric tradition, and psychometric standards 

suchh as unidimensionality of the indicators within a given syndrome or unambiguous 

wordingg of the symptoms which is required for questionnaire items were not pursued. 

Psychometricc theory may therefore have a lot to offer with regard to enhancement of 

DSM-IVV measurement precision. At the same time, enhanced measurement precision 

mayy come through reconceptualisation of the DSM-IV taxonomy itself, i.e. a more 

precisee account of the content domains which are distinguished in DSM-IV is 

required.. The data here suggested the need for development of models which explicitly 

takee into account the common and unique features of separate syndrome dimensions, 

modelss which represent the multidimensionality which characterises a number of 

DSM-IVV constructs, and models which are sensitive to developmental phase of the 

child.. Although not specifically addressed in Chapter 4, mention should be made of 

thee development of models which account for source (i.e. parents, teachers, clinicians, 

selff  report) specific variance. A final and more data-driven recommendation which can 

bee made in order to refine the present diagnostic constructs is dense item sampling 

withinn a diagnostic domain, or at the boundaries between diagnostic domains, in order 

too further study the dimensionality, and the differentiation between the constructs, 

respectively. . 

Thee conclusion drawn from the present research is that, since DSM-IV 

constructss represent our best clinical knowledge of the phenomenology of child 

psychopathologyy and were shown here to be most consistent with the data, the DSM-

IVV constructs are both conceptually and empirically preferable to the CBCL-based 

constructs.. A pressing question which should be considered at the end of this thesis is 

whetherr this indicates that we have identified the true dimensions which account for 

thethe variation in child psychopathology? The answer to this question is: probably not. 

First,, as stated earlier, a finding that a model shows consistency with the covariance 

structuree in the data, while not meeting absolute standards of adequate fit, marks only 

thee beginning of more fine grained analyses and reconceptualisation. That is, reliance 
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onn the highly targeted indicators which were shown here to have high DSM-IV 

constructt specific variance in order to meet absolute standards of adequate fit may be 

usefull  for applied research, but is not recommended for further taxonomie research, 

sincee such narrowly defined factors may be biased. Second, when good internal 

constructt validity of the DSM-IV taxonomy can be achieved, it would represent one 

modell  which is consistent with the data. Further conceptualisation, combined with 

furtherr testing of the relationship of items to factors, their dimensionality and their 

boundaries,, may lead to constructs which diverge from DSM-IV and which could also 

showw good internal construct validity. Third, the hallmark of construct validity is 

externall  construct validity. Given multiple taxonomies which adequately describe the 

data,, a decision on which taxonomy is best follows from the degree to which the 

syndromee dimensions can be shown to have external construct validity, through 

differentiall  relations with aetiology, course, or prognosis, or dysregulations in the 

neurobiologicall  or cognitive systems. For example, at the neurobiological level rapid 

progresss in the technology of neuro-imaging is currently being made (Tien & Gallo, 

1997).. Although, presently, observed symptomatology forms the basis for a taxonomy 

andd the assumption of the existence of latent constructs is required, advanced 

knowledgee of their linkage with identifiable neurobiological may in principle lead to 

thee situation that constructs become realities of their own. The present research is 

neverthelesss important, since, the better the internal construct validity, the greater 

potentiall  there is to find differential relations with variables external to the taxonomy, 

suchh as the aforementioned. Thus, the main conclusion from the present thesis is that 

withh DSM-IV the true dimensions of child psychopathology still have to be identified. 
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Appendixx B 

AA priori secondary loadings in the DSM-IV model 

Thee ADHD item "can't pay attention for long" has an additional loading on both 

Generalisedd Anxiety and Depression, corresponding to DSM-IV criterion C3) 

difficultyy concentrating of Generalised Anxiety Disorder (p. 436) and criterion A8) 

diminishedd ability to think or concentrate of Major Depression (p. 327) (see also 

criterionn B5) poor concentration of Dysthymic Disorder (p. 349)), respectively. 

Similarly,, the ADHD item "restless/jittery/hyperactive" has two secondary loadings, 

correspondingg to criterion CI) restlessness or feeling keyed up or on edge (p. 436) and 

A5)) psychomotor agitation (p. 327) of Generalised Anxiety Disorder and Major 

Depression,, respectively. The item "switches from one activity to another" was 

specifiedd to load with both Problems with Attention and Hyperactivity-Impulsivity, 

sincee the content of this DSM-III-R item (criterion A8, p. 52; ADHD conceptualised 

ass an unitary construct; DSM-II-r, APA 1987) is reflective of both ADHD domains. 

Thee item "does dangerous things without thinking" loads with both Hyperactivity-

Impulsivityy and CD. This item used to be a diagnostic criterion (A14, p. 53) in the 

DSM-III-RR for ADHD, and is described as a common diagnostic feature for CD in 

DSM-IVV ("recklessness", p. 87). As described in the method section, the ODD item 

"angryy and resentful" has a secondary loading on Depression ("persistent anger", p. 

321).. Conversely, the Depression item "cranky", is specified to have a secondary 

loadingg on ODD. The item "cranky" additionally loads with Generalised Anxiety, 

correspondingg to criterion C4) irritability, of Generalised Anxiety Disorder (p. 436). 

Thee item "overtired" loads both with Anxiety and Depression, consistent with 

criterionn C2) being easily fatigued (p. 436) and A6) fatigue or loss of energy (p. 327) 

off  Generalised Anxiety and Major Depression, respectively. Similarly, the item 

"troublee sleeping" loads with both Generalised Anxiety and Depression, consistent 

withh criteria C6) difficulty falling or staying asleep, or restless unsatisfying sleep (p. 

436)) and A4) insomnia (p. 327) of Generalised Anxiety Disorder and Major 

Depression,, respectively. The item "avoids school to stay home", finally, loads with 

bothh Generalised Anxiety and Depression, since this is a criterion of Separation 

Anxietyy Disorder (A4, p. 113), as well as an associated feature of Major Depression 

("schooll  failure", p. 323). 
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Samenvatting Samenvatting 

Probleemstelling g 

Dee voortgang van wetenschappelijk onderzoek in de kinder-psychopathologie hangt af 

vann de validiteit van het conceptuele model waarin de verschillende stoornissen die bij 

kinderenn voorkomen beschreven worden. Zo'n beschrijvend conceptueel model wordt 

eenn taxonomie genoemd. De huidige stand van zaken met betrekking tot de taxonomie 

vann kinder-psychiatrische stoornissen wordt beschreven als chaotisch en 

ideosyncratisch.. Verschillende groepen van wetenschappers hanteren elk hun eigen 

concepten,, op basis waarvan vragenlijsten, diagnostische interviews en diagnostische 

systemenn worden ontwikkeld (Jensen, Brooks-Gunn, & Graber, 1999). Niet alleen de 

huidigee stand van zaken is problematisch, ook terugkijkend geldt dat er weinig 

voortgangg is met betrekking tot een meer eenduidige beschrijving van kinder-

psychiatrischee stoornissen. De taxonomische ontwikkeling van de afgelopen 75 jaar in 

dee psychopathologie in het algemeen wordt beschreven als kwantitatief van aard, dat 

will  zeggen, er worden meer diagnostische concepten dan ooit tevoren gehanteerd, 

terwijll  de kwaliteit van de instrumenten waarmee deze concepten gemeten worden 

maarr net aan acceptabel is (Reynolds, 1998). Deze observaties van Jensen et al. en 

Reynoldss laten zien dat grote wetenschappelijke productiviteit het fundamentele 

probleemm van het aantal en de aard van de stoornissen die bij kinderen onderscheiden 

kunnenn worden niet heeft opgelost en dat de kwaliteit van de diagnostische 

meetinstrumentenn niet optimaal is. Het onderzoek in deze dissertatie beoogt een stap 

tee zetten in de richting van meer eenheid in de diagnostische concepten die in de 

kinder-psychopathologiee gehanteerd worden en richt zich tevens op de kwaliteit 

waarmeee diagnostische concepten gemeten worden. 

Meerr grip op de veelheid aan diagnostische concepten ontstaat als men zich 

realiseertt dat ze kunnen worden teruggebracht tot twee typen: concepten die ontstaan 

zijnn vanuit een klinische traditie en concepten die ontstaan zijn vanuit een 

psychometrischee traditie. De meest invloedrijke klinische taxonomie is de Diagnostic 

andand Statistical Manual (DSM, AP A, 1980, 1987, 1994), met als huidige versie DSM-

IVV (1994). De meest invloedrijke psychometrische taxonomie is de empirisch 

afgeleidee taxonomie van de Child Behavior Checklist (CBCL; ouder-oordeel), met als 

neven-instrumentenn de Teacher Report Form (TRF; leerkracht-oordeel) en de Youth 

SelfSelf Report (YSR; kind-oordeel), waarvan de huidige versie uit 1991 stamt 
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(Achenbach,, 1991a, 1991b, 1991c). Van alle diagnostische concepten die in de 

kinder-psychopathologiee gehanteerd worden zijn de concepten uit deze twee 

taxonomieënn het meest gangbaar, zowel in wetenschappelijk onderzoek als in de 

klinischeklinische praktijk. Zoals eerder al aangegeven geldt ook voor de DSM-IV en de CBCL 

datdat ze naast elkaar bestaan. Er vindt nauwelijks tot geen empirisch onderzoek of 

wetenschappelijkee discussie plaats over hoe deze twee modellen zich tot elkaar 

verhouden,, en welk model de grootste empirische steun heeft. Beide taxonomieën 

wordenn als valide gezien, waarbij wordt geconcludeerd dat elk unieke informatie 

verschaftt over psychopathologie bij het kind. Er wordt niet onderkend dat dit een 

merkwaardig,, en in ieder geval een onwenselijk standpunt is, omdat het de integratie 

vann wetenschappelijke resultaten belemmert. De vraag die gesteld zou moeten worden 

iss welke van de tweede taxonomieën de meeste consistentie vertoont met de data. In 

dezee dissertatie wordt geëvalueerd in welke mate de concepten uit deze twee 

taxonomieënn ondersteund worden door empirische gegevens. 

Err zijn meerdere methoden om psychopathologie bij kinderen vast te stellen. 

Inn deze dissertatie worden de CBCL taxonomie en de DSM-IV taxonomie 

geëvalueerdd zoals geoperationaliseerd in vragenlijsten, op basis van ouder- en 

leerkracht-oordelenn over het functioneren van het kind. Vragenlijsten vervullen een 

belangrijkee functie in de kinder-psychopathologie. Het oordeel van ouders en 

leerkrachtenn is noodzakelijk omdat zij op de hoogte zijn van het dagelijks 

functionerenn van het kind. De taxonomie van de CBCL, met zijn wortels in de 

psychometrie,, is gebaseerd op vragenlijstgegevens. Hoewel de toepassing van de 

DSM-IV,, van oudsher een klinisch instrument, tot voor kort beperkt was tot 

diagnostischee interviews, zijn er recentelijk meerdere vragenlijsten ontwikkeld die 

gebaseerdd zijn op de diagnostische concepten en de bijbehorende symptomen uit de 

DSM.. Het recentelijk toegenomen gebruik van op DSM gebaseerde vragenlijsten, 

naastt het reeds langer bestaande en wijdverspreide gebruik van de CBCL, geeft aan 

datdat het een goed moment is om de empirische steun voor de diagnostische concepten 

vann beide taxonomieën te evalueren. 

Methodologie e 

Dee DSM-IV en de CBCL taxonomie zijn in deze dissertatie geëvalueerd op basis van 
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psychometrischee principes met behulp van factor analyse. {Confirmatory Factor 

AnalysisAnalysis (CFA)). In de Hoofdstukken 1, 2, en 3 wordt uitgewerkt waarom analyse van 

dee covariantie in het factor analytisch model als validatie-methode kan worden 

gebruiktt om een taxonomie empirisch te toetsen. Fundamenteel in dit argument is dat 

inn de psychopathologie het bestaan van een stoornis wordt afgeleid op basis van 

observeerbaree symptomen. Dat wil zeggen, stoornissen kunnen (nog) niet direct 

gemetenn worden, maar de aanwezigheid van de ene stoornis, of de andere stoornis, 

wordtt verondersteld op basis van het specifieke patroon van de voorkomende 

symptomenn bij een kind. Een verondersteld patroon van relatieve aanwezigheid en 

afwezigheidd van symptomen bij kinderen impliceert het aanwezig zijn van specifieke 

covariantie-patronenn die berekend kunnen worden. Omdat de DSM-IV taxonomie en 

dee CBCL taxonomie verschillen in de veronderstelling welke groepen van symptomen 

zichh tezamen manifesteren kan middels het factor analytisch model empirisch 

nagegaann worden in hoeverre deze groepen van symptomen zich inderdaad als 

zodanigg voordoen. Voorts wordt in Hoofdstuk 4 beargumenteerd dat, hoewel de 

DSM-IVV een medisch model is met als uitgangspunt het bestaan van een discontinue 

pathofysiologie,, en de CBCL een psychometrisch model dat een latent continuüm 

verondersteltt en zich onthoudt van aanames over een biologisch substraat, beide 

modellenn gegeven de huidige kennis gebaseerd zijn op constructen. Ongeacht 

toekomstigee kennis over continuïteit of discontinuïteit, doet de methode van factor 

analysee precies wat beoogd wordt in deze dissertatie: Empirisch nagaan of de 

symptomenn die geacht worden zich in bepaalde patronen te manifesteren dit 

daadwerkelijkk ook doen. 

Hoewell  het factor analytisch model kwa uitgangpunten goed bruikbaar is voor 

dee evaluatie van een taxonomie van psychopathologie, zijn er bij de toepassing van 

hett model problemen. In Hoofdstuk 2 wordt beschreven dat met name door de scheve 

verdelingenn van de symptomen en het feit dat deze doorgaans op een niet-continue 

meetschaall  worden gemeten de praktische uitvoering van een factor analyse wordt 

belemmerd.. De twee belangrijkste gevolgen van scheve, categorisch verdeelde 

variabelen,, namelijk de instabiliteit van de bevindingen en problemen bij het 

vaststellenn van de mate waarin het model consistent is met de empirische gegevens, 

krijgenn in deze dissertatie grote aandacht. 
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Inn de eerste plaats heeft een scheve categorisch verdeling van de variabelen tot 

gevolgg dat de covarianties instabiel zijn, met als gevolg dat de resultaten van de factor 

analysee instabiel zijn. Grote aandacht is daarom in deze dissertatie uitgegaan naar het 

verzamelenn van steekproeven van grote omvang en het verzamelen van een groot 

aantalaantal steekproeven uit diverse populaties. De resulaten in de Hoofdstukken 3 en 4 

zijnn gebaseerd op 25 steekproeven uit acht landen. De steekproeven bestaan in totaal 

uitt 19378 ouder en 15633 leerkracht-oordelen over de gedrags- en emotionele 

problemenn van kinderen uit de populatie, alsmede kinderen die verwezen zijn naar een 

hulpverleningsinstelling.. Het belang van deze dissertatie ligt daarmee niet alleen in de 

empirischee benadering van het taxonomisch probleem, maar ook in de mate waarin er 

waardee kan worden gehecht aan de uitkomsten. 

Inn de tweede plaats bemoeilijken de scheve, categorische verdelingen van de 

itemss de interpretatie van de mate waarin een model overeenkomt met de empirische 

gegevens.. Gegeven de onderzoeksvraag naar de mate waarin de DSM-IV taxonomie 

enn de CBCL taxonomie empirische steun hebben, en gegeven dat het beoordelen van 

dee model-passing in de CFA methodologie zelf nog volop in ontwikkeling is, is er in 

dezee dissertatie grote aandacht voor model-passing. Met name de simulatiestudies in 

dee Hoofdstukken 3 en 4, die een indicatie geven van adequate model-passing bij 

scheve,, categorisch verdeelde variabelen, moeten in dit kader genoemd worden. 

Resultaten n 

Dee resultaten lieten een hoge mate van consistentie zien over steekproeven heen voor 

dee CBCL taxonomie enerzijds en de DSM-IV taxonomie anderzijds. 

Inn Hoofdstuk 3 wordt de evaluatie van de CBCL taxonomie beschreven. De 

simulatie-studiess voor de ULS/polychorische correlaties methode mislukten omdat de 

modellenn niet tot een oplossing convergeerden. Dit resultaat werd op empirische 

grondenn toegeschreven aan de instabiliteit van de polychorische correlaties, met als 

implicatiee dat de toepassing van polychorische correlaties op de symptoom-gegevens 

diee geëvalueerd worden in deze dissertatie niet haalbaar is. Uit de overige bevindingen 

bleekk dat er weinig empirische steun voor de CBCL taxonomie is. De simulatie-

studiess voor de ML/covarianties methode wezen uit dat de waarden van de Chi-

kwadraatt en de fit indices die gevonden waren voor de CBCL taxonomie ver buiten 
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hett bereik van het 99% interval lagen dat de waarden voor een adekwate model-

passingg representeert. De conclusie die hieruit volgt is dat het model slecht past. De 

modelvergelijkingenn binnen een steekproef lieten zien dat de covariantie in grote mate 

verklaardd werd door een één factor model. Een twee factor model, gebaseerd op het 

onderscheidd tussen externaliserende en internaliserende problematiek, vertoonde een 

zekeree verbetering in model-passing, waarmee het onderscheid tussen deze twee typen 

problematiek,, zoals gemeten in de CBCL, enigszins gesteund wordt door de data. Het 

achtt factor CBCL model was kwa model-passing nauwelijks onderscheidbaar van het 

tweee factor model. De conclusie die op basis van deze resulaten getrokken werd is dat 

dee CBCL taxonomie, die een differentiatie tussen acht syndroom-dimensies 

veronderstelt,, niet wordt teruggevonden in de data. 

Inn Hoofdstuk 4 wordt de evaluatie van de DSM-IV taxononomie beschreven. 

Dee resultaten van de simulatie-studies lieten hetzelfde beeld zien als bij de CBCL: De 

waardenn van de Chi-kwadraat en de fit indices die gevonden waren voor de DSM-IV 

taxonomiee lagen ver buiten het bereik van het 99% interval dat de waarden van 

adekwatee model-passing representeert. De conclusie die hieruit volgt is dat het model 

slechtt past. De analyse van vergelijkende modellen liet daarentegen zien dat de 

differentiatiee tussen de zes syndroom-dimensies die hier werden geëvalueerd wel 

empirischee steun heeft. Dat wil zeggen, er was een consistente verbetering in model-

passingg naarmate er meer factoren gespecificeerd werden. De resultaten van het 

unrestrictedunrestricted model wezen uit waarom de DSM-IV taxonomie niet de model-passing 

lietenn zien die op basis van de simulatie-resultaten als adequaat moet worden 

beoordeeld,, namelijk de zes syndromen zoals gemeten in Hoofdstuk 4 zijn niet 

unidimensioneell  en er zitten fouten in de veronderstelde samenhang in het model 

tussenn de symptomen en de onderliggende syndroom-dimensies. Verdere empirische 

analysee wees uit dat dit laatste veroorzaakt werd door symptomen die niet specifiek 

zijnn voor de onderliggende dimensie. De conclusie die op basis van deze resulaten 

getrokkenn werd is dat het onderscheid dat de DSM-IV maakt tussen zes typen 

psychopathologiee wordt gesteund door empirische gegevens, maar dat de interne 

construct-validiteitt tevens verbeterd kan worden. 

Implicaties s 
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Inn de discussie-secties van de Hoofdstukken 3 en 4, alsmede in de epiloog, worden de 

implicatiess die volgen uit de resulaten van deze dissertatie beschreven. In de kinder-

psychopathologiee wordt grote waarde toegekend aan de CBCL taxonomie omdat deze, 

anderss dan de DSM-IV taxonomie, empirisch is afgeleid (Angold, Costello, & 

Erkanli,, 1999). Als een model dat zijn status ontleent aan de empirie niet wordt 

teruggevondenn in een groot aantal onafhankelijke steekproeven (Hoofdstuk 3) is dit 

zeerr problematisch voor het model. De CBCL is eenmaal eerder op basis van 

conceptuelee overwegingen bekritiseerd, vanwege een gebrek aan coherentie van de 

itemss in de schalen en een gebrek aan differentiatie tussen probleemgebieden die 

klinischh wel onderscheiden worden (Kamphaus & Frick, 1996). De empirische 

bevindingenn in de Hoofdstukken 3 en 4 bevestigen deze conceptuele kritiek. Dat de 

verondersteldee syndroomstructuur van de CBCL niet wordt teruggevonden in de data 

wordtt in deze dissertatie toegeschreven aan een groot aantal factoren. Eén belangrijke 

factorr die direct verband houdt met de kritiek van Kamphaus en Frick noem ik hier, 

namelijk,, de beperkingen van de inductieve factor analytische benadering die gevolgd 

iss bij de symptoom-keuze en het afleiden van de taxonomie van de CBCL. Er is geen 

twijfell  aan het voorkomen van Aandachtsproblemen, Agressie, en dergelijke, bij 

kinderen,, maar het gebrek aan steun voor de CBCL taxonomie suggereert dat de items 

inn de CBCL niet precies genoeg zijn om de differentiatie tussen deze verschillende 

typenn psychopathologie adequaat te maken omdat ze niet op voorhand gekozen zijn 

omm deze syndromen te meten. De CBCL taxonomie, waarvan de eerste 

ontwikkelingenn nog dateren van voor DSM-III en DSM-III-R (Achenbach & 

Edelbrock,, 1978), moet worden gezien als een belangrijk eerste inzicht in de te 

onderscheidenn probleemgebieden in de kinder-psychopathologie, gegeven de 

toenmaligee beperkte beschrijving van psychopathologie bij kinderen in de DSM-III. 

Datt de structuur van de DSM-IV wèl wordt teruggevonden in de covariantie patronen 

inn de data (Hoofdstuk 4), wordt toegeschreven aan de deductieve factor analytische 

benaderingg toegepast op een model dat zich op basis van klinische observaties en 

empirischh onderzoek naar de externe construct-validiteit in de loop van de tijd heeft 

ontwikkeld.. Aandachtsproblemen, Agressie, en dergelijke, zijn ook onderdeel van de 

DSM-rVV taxonomie. Deze concepten zijn echter preciezer geconceptualiseerd en 

geoperationaliseerdd dan in de CBCL, n.1. in een model dat niet op basis van factor 
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analysee is afgeleid, en waarbij de symptoom-keuze nauw samenhangt met de 

conceptenn in het model. 

Zoalss beschreven in Hoofdstuk 4 is het ontwikkelen en empirisch toetsen van 

modellenn van psychopathologie bij kinderen nog niet klaar: De DSM-IV taxonomie 

liett niet de model-passing zien die op basis van de simulatie-resultaten als adequaat 

moett worden beoordeeld. Juist in dit vakgebied waar conceptueel zeer verschillende 

symptomenn positief correleren, heeft, gegeven dat er kennis aanwezig is over hoe 

psychopathologiee bij kinderen zich voordoet, een deductieve factor analytische 

benaderingg een grotere kans van slagen om tot verbeterde conceptualisatie en 

meetprecisiee van psychopathologie te komen dan een inductieve benadering, die zich 

"blind""  richt op het identificeren van verschillende typen psychopathologie. 

Juistt omdat de DSM-IV een klinische, en niet een psychometrische 

achtergrondd heeft, ligt een verbeterde interne construct-validiteit van DSM-IV bij 

navolgingg van aan de psychometrie ontleende principes voor de verbetering van 

meetinstrumentenn in de verwachting. De gevonden multidimensionaliteit van de 

constructenn kan middels een meer evenwichtige opbouw van de items voor elke 

syndroom-dimensiee verbeterd worden. Met betrekking tot de bevinding van niet-

specifiekee symptomen is een meer zorgvuldige formulering van het bedoelde 

probleemgedragg noodzakelijk. Dat wil zeggen in de klinische diagnostiek wordt 

middelss het doorvragen op antwoorden van de respondent het bedoelde 

probleemgedragg en het antwoord daarop eenduidig interpreteerbaar. Bij een 

vragenlijstt daarentegen kan alleen grip op de interpretatie van de respondent 

verkregenn worden middels de precisie waarmee het symptoom omschreven is. 

Naastt meer nauwkeurigheid in operationalisatie, is het waarschijnlijk dat 

verbeterdee conceptualisatie van de DSM-IV taxonomie zelf leidt tot verbetering in 

internee construct-validiteit. Met name de ontwikkeling van modellen die expliciet de 

gemeenschappelijkee en specifieke symptomen van kinder-psychopathologie 

beschrijven,, modellen die de multidimensionaliteit die inherent lijk t te zijn aan 

sommigee stoornissen representeren, en modellen die de betekenis van een symptoom 

gegevenn het ontwikkelingsniveau van een kind specificeren, zijn belangrijk. 

Dee conclusie die in Hoofdstuk 5 op basis van de resulaten in deze dissertatie 

wordtt getrokken is dat de DSM-IV taxonomie beter is dan de CBCL taxonomie, 
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zowell  conceptueel, vanwege de oorsprong in klinische observatie, als empirisch, 

vanwegee empirische steun op basis van de covariantiestructuur in de data. Betekent dit 

ookk dat de dimensies die in de kinder-psychopathologie onderscheiden kunnen 

wordenn geïdentificeerd zijn? Het antwoord op deze vraag is: waarschijnlijk niet. Als 

err een goede interne construct-validiteit voor de DSM-IV bereikt kan worden 

representeertt dit slecht één model dat consistent is met empirische gegevens. Het is 

waarschijnlijkk dat er andere modellen die de fenomenologie van psychopathologie bij 

kinderenn beschrijven geformuleerd kunnen worden die eveneens consistent zijn met 

dee data. Het zwaartepunt voor de validiteit van een taxonomie ligt dan ook niet bij de 

internee maar bij de externe validiteit, dat wil zeggen de mate waarin de onderscheiden 

diagnostischee constructen een differentiële samenhang laten zien met etiologische 

factoren,, beloop, of prognose, of met andere niveaus dan het symptoom-niveau 

waaropp onderzoek naar psychopathologie wordt gedaan, zoals het neurobiologische 

niveau.niveau. Verbeterde conceptualisatie en meetprecisie van de DSM-IV concepten, zoals 

voorgesteldd in deze dissertatie, leidt tot meer potentieel om een differentiële 

samenhangg met variabelen buiten de taxonomie aan te tonen. Met betrekking tot de 

ontwikkelingg van kennis op andere niveaus dan het symptoom-niveau van 

psychopathologiee geldt dat de aanname van constructen op den duur mogelijk kan 

vervallen,, en wordt vervangen door direct meetbare processen in de hersenen. 

Ontwikkelingenn in bijvoorbeeld de neurobiologie kunnen de kennis op symptoom-

niveauu en daarmee de taxonomieën die gebaseerd zijn op symptoom-gegevens 

verfijnen.. De belangrijkste conclusie van deze dissertatie is daarom dat de dimensies 

vann psychopathologie bij kinderen nog niet geïdentificeerd zijn. 
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