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Describes the development and validation of the Developmental Behavior 
Checklist (DBC), a standardized instrument completed by lay informants to 
assess behavioral and emotional disturbance in children and adolescents with 
mental retardation (MR). Items describing common behavioral and emotional 
problems in this population were generated by extracting descriptions from 664 
case files of  children and adolescents with behavior disorders seen at a 
specialist developmental assessment service over 12 years. These items were 
reduced to a set of 96 items administered to a sample of 1,093 children and 
adolescents with mental retardation and then submitted to a principal 
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components analysis. Six interpretable and partly validated subscales were obtained 
which explained 36% of the total variance and had satisfactory internal 
consistency. Interrater and test-retest agreement were satisfactory for both total 
scale score and for scores on each of the subscales. Good evidence of concurrent 
validity was provided by substantial positive correlations between total scores on 
the DBC completed by lay informants and the ratings of experienced psychiatrists 
based upon interviews and scores on two standardized instruments that must be 
completed by health professionals. The discriminative validity of the total score as 
assessed by area under the ROC curve was excellent (92%). Standardized norms 
for the DBC are derived from an epidemiological study of behavior problems in 
children and adolescents with mental retardation undertaken in two Australian 
States. Norms are available for the mild, moderate, severe, and profound MR 
groups and for the MR population as a whole. 

INTRODUCTION 

Emotional and behavioral problems are a major source of additional 
handicap for children, adolescents, and adults with mental retardation 
(MR). They add to the suffering of the affected individual, cause distress 
to parents (Quine & Pahl, 1989), increase the likelihood of institutionali- 
zation (Ballinger & Reid, 1977), and reduce social integration and 
employment (Bruininks, Hill, Morreau, 1988). 

Although it is established that intellectually disabled children have a 
higher rate of emotional and behavioral disturbance than other children 
(Corbett, 1979; Rutter, Tizard, & Whitmore, 1970), the relationship be- 
tween mental retardation and behavioral or emotional problems is 
uncertain, as is the best approach to the assessment and classification of 
these problems (Jacobson, 1990; Scott, Swales, & Danhour, 1990). There- 
is also a serious shortage of professionals with specialized training in the 
diagnosis and management of behavioral and emotional problems among 
persons with MR (Parmenter, 1988; Zarfas, 1988). 

A standardized instrument for assessing behavioral and emotional dis- 
orders in children with MR would advance our knowledge of the relationship 
between behavioral and emotional disorders and MR and improve the clini- 
cal management of these problems. Such an instrument could be used to 
study the prevalence of behavior problems among children and adolescents 
with MR in the way that the Putter scales (Rutter et al., 1970) and the 
Child Behavior Checklist (CBL, Achenbach & Edelbrock, 1983) have been 
used (Offord et al., 1987). It could identify associations between behavior 
problems and biological, psychological, and social variables, be used to in- 
vestigate the etiology of behavior disorders and their response to treatn~ent, 
and to further study and refine diagnostic classification systems. 
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A standardized assessment instrument would improve the clinical 
management of children with emotional and behavioral disorders and MR. 
Its use as a screening test could improve the efficient allocation of scarce 
mental health professionals by identifying individuals who required profes- 
sional evaluation. If reliably completed by a lay informant, it could save 
valuable clinician time by providing a systematic and reliable summary of 
a wide range of symptoms. If administered routinely to those attending 
developmental pediatric clinics, it would provide a valuable history of be- 
havior which would be of use in monitoring progress and treatment 
response. 

This paper describes the development of such an instrument, the De- 
velopmental Behavior Checklist (DBC). It describes the way in which items 
of the DBC were generated and refined; the way in which their structure 
was investigated by a principal components analysis; a series of studies of 
the reliability and construct and criterion validity of the instrument, and 
various clinical and research applications. 

A number of instruments for the evaluation of psychopathology in 
this population were already in existence when development of the DBC 
commenced in 1988. However, the authors believed that the limitations of 
these in meeting the goals described above justified the development of a 
new measure, a view shared by Aman and Singh (1988), Fraser and Rao 
(1991), and Sturmey, Reed, and Corbett (1991). Rather than provide a re- 
view of these preexisting instruments here, the reader is referred to the 
comprehensive review by Aman (1991a, 1991b). He identified 55 instru- 
ments for assessing emotional and behavior problems in both adults and 
children with developmental disabilities. He found (i) there was a lack of 
data evaluating the instruments' specificity and sensitivity in discriminating 
cases and noncases; (ii) few of the existing instruments had adequate stand- 
ardization data in terms of different population groups with whom it might 
be used; (iii) there was a lack of instruments for assessing children relative 
to adolescents and adults; and (iv) a relative lack of recommended instru- 
ments for people with severe and profound MR. 

Several widely used instruments were found by Aman to have signifi- 
cant limitations. The AAMD Adaptive Behavior Scales (Lambert & 
Windmiller, 1981; Nihira, Foster, Shellhaus, Lelond, 1975) lacked internal 
consistency data and taxonomic validity. The Vineland Adaptive Behavior 
Scales (Maladaptive Behavior Domain) (Sparrow, Balla, & Cichetti, 1984) 
were also regarded as lacking factorial/taxonomic validity. The Devereux 
Child Behavior Rating Scale (Spivack & Spotts, 1966) did not provide in- 
ternal consistency and congruent validity data, the standardization sample 
was small, and the "intricate factor solution may prove to be unstable." 
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The Aberrant Behavior Checklist (ABC, Aman & Sing, 1987) is one 
instrument that appears to have similarities to the DBC in structure and 
properties. Although originally validated on adolescents and adults, it has 
been investigated for use in children. Rojahn and Helsel (1991) found that 
in children, the ABC retained its factor structure and criterion validity, but 
regarded its interrater reliability to be relatively low. No data on specificity 
and sensitivity were available. Although the ABC may prove useful in chil- 
dren as well ~is adults, the value of having different instruments of 
acceptable reliability and validity available, especially for research purposes, 
justified the development of the DBC (M. Aman, personal communica- 
tion). The 96 items of the DBC may provide a more detailed description 
of psychopathology than the 58 of the ABC. 

Currently available instruments may be evaluated in terms of a num- 
ber of properties considered desirable in a new instrument. 

The Rater. Some instruments require a professional to administer 
them, although information to assist the professional may be obtained from 
a lay informant. An example is the Vineland Adaptive Behavior Scale 
(Sparrow et al., 1984). The Schedule of Handicaps, Behavior and Skills 
(HBS-Revised; Wing, 1982) requires the rater to be a professional who has 
received special training in the use of the instrument. An instrument that 
is valid when completed by lay informants has obvious logistic advantages 
in large-scale surveys. 

The Range of Psychopathology Covered. Some instruments are not in- 
tended to assess a wide range of psychopathology but rather specific 
disorders such as autism. One example is the Autism Behavior Checklist 
(Krug, Arick, & Almoud, 1980). The Diagnosis of Psychotic Behavior in 
Childhood (DIPBEC; Haracopis & Kelstrup, 1978) is limited to evaluation 
of "psychotic" behavior. 

The Level of Intellectual Handicap for Which the Instrument is Appro- 
priate. The Zung Self-Rating Scale (Adapted) (Lindsay & Mitchie, 1988) 
is suitable for the mildly but not the more severely retarded. Instruments 
for assessment of psychopathology in children and adolescents who do not 
have MR may also be considered for their applicability to this population. 
The CBCL (Achenbach & Edelbrock, 1983) is in wide use in investigating 
psychopathology in children and adolescents of normal intellect, and has 
been used in several studies of mildly intellectually handicapped children. 
It is not appropriate for the severely intellectually handicapped population (T. 
M. Achenbach, personal communication). This is because some of the items 
of the Child Behavior Checklist address cognitions that are too sophisti- 
cated for the under 50 IQ group. Many of the behaviors clinically observed 
in those with severe MR are absent from the Child Behavior Checklist. 
The Youth Self-Report is unsuitable for those of IQ below 50 as it requires 



The Developmental Behavior Checklist 85 

reading and writing skills, as well as an understanding of relatively sophis- 
ticated concepts. Another widely used instrument for the assessment of 
psychopathology in general child psychopathology, the Rutter scales (Rut- 
ter,  1967) do not include items seen more typically in dis turbed 
intellectually handicapped children such as autistic symptoms. 

The Age Group for Which the Instrument is Intended and on Which It 
is Standardized. For example, the Aberrant Behavior Checklist (Aman & 
Singh, 1987) was developed for use with adolescents and adults. 

The Detail with Which Behavioral and Emotional Disturbance is De- 
scribed. Some instruments include items that are quite nonspecific. For 
example, the Scales of Independent Behavior (Bruininks, Woodcock, 
Weatherman, & Hill, 1984) has items such as "socially offensive behavior," 
which could include a wide range of different behaviors. 

Our aim was to develop a standardized instrument that had these 
desirable properties. Its items would describe the child's disturbed emotions 
and behaviors specifically, and discriminate between behaviors attributable 
to developmental delay and behaviors which are evidence of emotional/be- 
havioral disorder. It would cover both emotional problems such as anxiety 
and behavioral items such as various aggressive behaviors. 

It would be applicable to the moderately and severely intellectually 
handicapped, a group which clinical experience and the literature suggest 
has psychopathology that differs most from that seen in persons of av- 
erage intelligence (Russell, 1985), and a group that is least well served 
by existing instruments. Ideally, it would also be of use with mildly handi- 
capped children so that behavioral and emotional disorders could be 
assessed in children with the full range of mental retardation with which 
agencies work. 

What should such an instrument asses? Should it evaluate symptoms, 
syndromes, or diagnoses? Should it measure categories or dimensions? If 
a categorical/diagnostic approach were used, would these be DSM, ICD, 
or other diagnoses? These issues are considered more fully by Einfeld and 
Aman (1995) who identified widespread doubts about the applicability of 
the DSM to the more severely intellectually handicapped (Aman, 1991a; 
Sovner, 1986). Factors giving rise to these doubts include a lack of data 
on the reliability and validity of DSM diagnoses in this population. One 
of the few studies to date (Einfeld & Tonge, 1991) reported low rates of 
interrater agreement for four major DSM-III-R diagnostic classes. An ex- 
ception is the group of Pervasive Development Disorders which achieved 
a level of overall agreement of 0.66 (kappa) in the DSM-III field trials 
(American Psychiatric Association, 1980). Studies of the prevalence of 
DSM-III diagnoses in apparently similar MR populations have produced 
widely discrepant findings e.g., Menolascino, 1988; Myers, 1987). This may 
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reflect a situation similar to that pertaining to the diagnosis of schizophre- 
nia prior to the United Kingdom-Uni ted  States Schizophrenia study 
(Karno & Norquist, 1989). Further, DSM diagnostic categories may not 
have practical utility. For example, Atypical Organic Brain Syndrome, the 
most common diagnosis of all in one survey (Rojahn & Helsel, 1991), has 
no diagnostic criteria, nor any established external validity. Sturmey (1993) 
has also noted that studies applying DSM criteria have all modified the 
criteria without" evaluating the effects of these changes on their psychomet- 
ric properties. 

Rather than attempt to design an instrument to make DSM or ICD 
diagnoses, a different approach was adopted. We sought to describe the 
individual symptoms, list these, and then measure the properties of this 
symptom list. This may be called a descriptive-empirical approach. The ad- 
vantages of such an approach were considered to be that it made no a 
priori assumptions about the nature or taxonomy of psychopathology in 
children and adolescents with MR. Further, other instruments based on 
the symptom checklist approach, such as the Rutter scales (1967) and the 
CBCL (Achenbach & Eldebrock, 1983) have been useful in a range of 
applications in general child psychopathology, the latter having been ap- 
plied in more than 700 published studies (Achenbach & Brown, 1991). 
The descriptive-empirical approach also allows for the possibility that sub- 
groupings of certain items may be found to correlate with DSM diagnoses. 
For example, Hepperlin, Stewart, and Rey (1990) extracted scores from 
the CBCL to diagnose depression. Ultimately, both the diagnostic (cate- 
gorical) and the descriptive-empirical (dimensional) approach is necessary 
to advance knowledge and practice. The application of the DSM system 
was considered premature rather than inappropriate and comparison stud- 
ies of the use of the DBC in relation to standardized diagnostic classifi- 
cations are in progress. 

METHOD 

Item Development 

The first step in item development was to identify behaviors and emo- 
tions of children and adolescents with MR which are of particular concern 
to parents, others, carers, teachers, and clinicians. This was done by sur- 
veying the clinic files of the Grosvenor  Assessment Clinic, Sydney, 
Australia. This clinic has provided comprehensive developmental pediatric 
and psychological assessments of over 7,000 children and adolescents with 
mild, moderate, severe, and profound MR. 
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A comprehensive assessment protocol was completed for each child at- 
tending the clinic but no standardized behavioral instrument was used. Data 
on behavioral and emotional disturbances were recorded in reports from par- 
ents and teachers, and clinical observations of psychologists, developmental 
pediatricians, and psychiatrists. Of the most recent 4,500 files, 22% (n = 990) 
were coded according to Heber's classification (1961) as having a Behavior 
Disorder. When fries containing inadequate descriptions of behavior were ex- 
cluded, there were 664 files that contained detailed descriptions of behavioral 
problems. These descriptions were extracted, reduced to 135 descriptions of 
problem behaviors after eliminating synonyms. Two child psychiatrists, who 
are experienced in the psychiatric assessment of children with MR (B.T. and 
S.E.), determined which of these descriptions were symptoms of behavioral 
and emotional disorder according to a definition modified from Reid et al. 
(1978), itself adapted from Rutter et aL (1970), as follows: 

Where behavior and emotions are abnormal by virtue of their qualitative or quanti- 
tative deviance, and cannot be explained on the basis of developmental delay alone 
and cause significant distress to the child carers or the community, as well as significant 
added impairment, then these behaviors and emotions are regarded as disordered. 
Where the overall clinical presentation of the person shows evidence of such disturbed 
behaviors and emotions then the person is regarded as psychiatrically disturbed. 

Behaviors that might have been readily attributed to developmental de- 
lay were also excluded or modified. For example, an item "soils outside toilet" 
was changed to "soils outside toilet, though toilet trained" to distinguish the 
child who has not yet achieved bowel control from the child with encopresis. 
Behaviors attributable to physical disabilities (e.g., "dribbles") were also ex- 
cluded. A few other symptoms of clinical interest, namely, delusions, thought 
disorder, and abuse of drugs and alcohol, were added. This process produced 
105 behavioral descriptions which were further refined by eliminating those 
with low interrater agreement in 200 files independent rated by two psycholo- 
gists experienced in the assessment of children with MR. This resulted in 96 
descriptions of behavior on which the average interrater .68 (by Cohen's 
kappa) and the test-retest reliability was .72 (also by kappa). 

These 96 descriptions were translated into language suitable for par- 
ents, residential care workers, schoolteachers, or any person who was famil- 
iar with the intellectually handicapped child or adolescent. The extent to 
which the items were comprehensive to lay raters was estimated by a number 
of indices of readability (the Flesch Index 76.2; Flesch-Kincaid 4.8; Gun- 
ning-Fog Index 6.5; and the Flesch Grade Level 7.3), all of which indicated 
that the DBC could be understood by respondents who had completed a 
primary school education (Pfaffenberger, 1992). The authors reviewed 
checklists with informant parents to determine whether items were under- 
stood as they were intended, resulting in further refinements of item content. 
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The format of the items was a checklist using a structure adapted, 
with permission, from that of the CBCL (Achenbach & Edelbrock, 1983). 
Each item was scored on a 3-point scale: Not  true as far  as you know (0), 
sometimes or somewhat true (1), often true or very true (2). Items were listed 
in alphabetical order of their first letter. Items in the Primary Carer version 
were scored if present during the previous 6 months. The Teacher version 
contained 93 .of the items of Primary Carer Version (items on sleep dis- 
turbance were deleted) and it was related to the past 2 months. 

Factorial Structure of the Scale 

The factorial structure of the scale was determined by a principal 
components analysis. The subjects for these studies were 1,093 children 
and adolescents with MR. These included subjects who were part of 
the epidemiological prevalence study and the reliability and validity 
studies described below (Einfeld, Tonge, & Florio, 1994). The group 
is broadly representative of the population for which the DBC would 
be used (see Tables I and II for age, sex and IQ distribution). The 
informants  who completed the scale were parents, residential care 
workers, and nurses. 

The principal components analysis extracted factors with an eigen- 
value greater than 1, but only the first 6 factors were retained on the basis 
of a scree plot and their interpretability. These factors accounted for 32.6% 
of the total item variance. Although a seemingly modest proportion of total 
variance, this is what one would expect with a 96-item questionnaire that 
assesses a broad spectrum of behavioral disturbance (O'Grady, 1982). Sum- 
marized descriptions of the items loading greater than 0.35 on each factor 
after varimax rotation are shown below in Table III. The percentage of 
variance explained by each factor and its internal consistency as measured 
by Cronbach's alpha is shown in Table IV. 

On the basis of the principal components analysis six scores were cal- 
culated by adding the scores for each item in each of the subscales. The 
items were not weighted by their factor loading to simplify scoring and 
because weighted and unweighted scores are highly correlated (Achenbach 
& Edelbrock, 1983; Streiner & Norman, 1989). A Total Behavior Problem 
Score (TBPS) was also calculated by adding all positive items. Although 
the analysis identified several independent dimensions the total score still 
provided an indicator of the severity of behavioral and emotional disorder. 
This is also the practice in scoring the widely used CBCL (Achenbach & 
Edelbrock, 1983). 
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Table I. Age and Sex of Subjects Used for Construct Validity Studies 

89 

Age (years) 

Subjects < 9 9-12 13+ Total 

Male 165 141 349 655 

Female 112 96 230 438 

Total 277 237 579 1093 

Table II. IQ Range of Subjects Used for Construct Validity Studies 

IQ range N % 

Mild retardation 271 24.8 

Moderate retardation 350 32.0 

Severe retardation 343 31.3 

Profound retardation 33 3.0 

Unknown (though < 70) 96 8.8 

The subscales represented clinically relevant dimensions of behavior 
among children and adolescents with MR. Clinicians are frequently con- 
fronted with patients whose adaptation is impaired by the behaviors in the 
Disruptive subscale. One hundred sixty-six teachers completing the DBC- 
Teacher Version reported the level of disruption to the child's educational 
process on account of behavior problems on a 7-point scale comprising 3 
subscales. The subscales measured the proportion of productive learning 
time lost, the increased share of time required for the child in the class- 
room, and the increased share of time required in non-"face-to-face" 
activity. There was a significant correlation between the level of disruption 
to the educational process as measured by the 7-point scale and the Dis- 
ruptive subscale of the DBC (r = .50, p < .0001). 

The behaviors of the "self-absorbed" subscale are more often seen 
in children and adolescents with severe MR (Einfeld, 1992), especially in 
institutions (Reid, 1983). The Communication Disturbance grouping of 
items is seen in verbal children with autism and is of increased severity in 
children with Williams syndrome, compared with IQ age- and sex-matched 
controls, F = 7.0, p < .003 (Einfeld, 1993). The Anxiety phenomena are 
also more prevalent in Williams syndrome than in the same controls, 
F = 20.1, p < .001. 
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We have investigated the relationship of scores on the Autistic relating 
subscale of the DBC with scores on instruments specifically designed to assess 
the syndrome of autism (Tonge et al., in preparation). One hundred twenty 
children who met DSM-III-R criteria for Autistic Disorder were assessed with 
the DBC, the Autism Behavior Checklist (ABC; Krug et al., 1980), and the 
Autistic Descriptors Checklist (ADC; Friedman, Wolf-Schein, Cohen, & 
Fisch, 1985): There was a correlation of r = .74, p < .0005 and r = .62, 
p < .0005 between the Autistic Relating subscale and the ABC and ADC 
respectively. That is, in children with autistic disorder, the DBC Autistic Re- 
lating subscale demonstrates concurrent validity in assessing severity of the 
disorder. The criterion group validity of the same subscale of the DBC was 
also examined to determine its capacity to discriminate 118 autistic and 156 
nonautistic subjects, diagnosed by DSM-III-R criteria. The difference in 
scores as measured by ANOVA was F = 43.4, p < .0001. 

The Antisocial behaviors are more sophisticated disruptive behaviors 
that occur with increased prevalence as in mild MR, compared with lower 
IQ groups (Einfeld, 1993). There is also a significantly lower mean score 
on this subscale in young people with fragile X syndrome than in age-, 
sex-, and IQ-matched controls, F = 9.99, p < .002 (Einfeld, Tonge, & 
Florio, 1994). The relationship of the subscales to genetic syndromes pro- 
vides evidence of external validity for these subscales. 

The subscales are similar to the factors identified by Aman (1991a) 
in his review of the factor structure of a variety of instruments used to 
assess persons with mental retardation, lending the subscales what Aman 
described as "factorial validity." 

Reliability Studies 

The reliability of the total scale and each of the subscales was assessed 
by a series of studies of interrater and test-test reliability. Separate trials 
of interrater agreement were conducted for mothers and fathers, for nurses 
in large residential institutions, and for teachers and teachers' aides. Reli- 
ability was assessed for the TBPS and for each of the subscales. 

Interrater Agreement 

The mothers and fathers of intellectually handicapped children attend- 
ing developmental assessment and child psychiatry clinics each independently 
completed a questionnaire. In one case, a mother and grandmother who lived 
in the same house completed the questionnaire. In 24 of the 42 pairs, the 
clinic nurse supervised the independent completion of questionnaires. 
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Two nurses caring for disabled adolescents in large residential insti- 
tutions completed the DBC. In each case, the two nurses had known the 
person well for at least 6 months and both had cared for the handicapped 
individual during the day. 

Interrater reliability of the Teachers Version was assessed by asking 
teachers and teachers' aides in special schools and special classes in ordi- 
nary schools to independently complete the Teachers Version of the DBC. 
The teachers'and aides were those who knew the pupils well for at least 
2 months. 

Teacher-parent agreement was assessed by asking one parent (usually 
the mother) and the teacher of 59 subjects to complete the DBC inde- 
pendently, within 2 weeks of each other. The numbers of subjects who 
participated in each of these studies and their characteristics are summa- 
rized in Table V. 

There was good interrater agreement on the total score between the 
parents, between nurses, and between teachers and aides as assessed by 
the intraclass correlation (Bartko & Carpenter 1976, Shrout & Fleiss, 1979) 
(see Table VI). The exception was the poor agreement between parents 
and teachers, a finding reported in the Isle of Wight Studies (Rutter et al., 
1970) and by Achenbach, McConaughy, and Howell (1987, quoted by 
Aman, 1991a) who found a mean correlation of .27 between parents and 
teachers in assessments of child psychopathology. The poor agreement in 
this case probably arises because children and adolescents behave differ- 
ently at home and at school. 

There was also good agreement between the parents ratings on each 
of the subscale scores (see Table IV above). The agreement between the 
ratings of teachers and teachers aides was acceptable for the first four of 
these scales but poor for Autistic Relating and Antisocial Behavior. 

Test-Retest Reliability 

The test-retest reliability of the total scale score was assessed by ask- 
ing 63 pairs of parents, residential care workers, and nurses to complete 
the questionnaire 2 weeks apart. This was a period that might reduce "prac- 
tice effects" but sufficiently short so as to minimize the possibility that the 
child's behavior had changed. The test-retest reliability of the Teachers 
Version was measured by comparing total behavior problem and subscale 
scores on checklists completed 2 weeks apart by teachers and teachers aides 
for 13 moderately and severely intellectually handicapped pupils ages 12-17 
years. The test-retest reliability coefficient of .83 of the instrument ~was 
satisfactory. 
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Validity Studies 

The content validity of the DBC was assured by the method of item 
derivation and refinement which has already been described. Evidence of 
its construct validity has been provided by the results of the principal com- 
ponents analysis of its items. Concurrent validity was assessed by a series 
of studies of agreement between parents' ratings of symptoms and psychia- 
trists' ratings of severity of behavior disorder; correlations between scores 
on other instruments assessing behavioral disorders that require profes- 
sional knowledge; and correlations between teachers' ratings of behavior 
disorder and their ratings of the degree of difficulty in teaching the child. 

Parent-Psychiatrist Agreement 

The first study was of the relationship between ratings of behavior 
disorders by psychiatrists and DBC scores obtained from parents. Seventy 
individuals on whom checklists were completed were assessed by two of 
three child psychiatrists and one clinical psychologist experienced with 
behavior problems in children with mental retardation (S. E. with either 
B. T., H. M., or T. F.) who made an overall rating of the severity of 
psychopathology. 

The subjects were children and adolescents attending developmental 
assessment clinics who had been rated by clinic staff as both behavior 
disturbed (n = 38) and nondisturbed (n = 32). The proportion of males 
was 60%, the mean age was 11.2 years, and the prevalence of mild, 
moderate, and severe retardation were 37, 29, and 4%, respectively. The 
professional assessors who were blind to the clinic's assessment provide an 
overall rating on three scales quantifying the definition of behavioral or 
emotional disturbance: abnormality or quantitative or qualitative deviance; 
distress to person or carers; and impairment to adaptive functioning beyond 
that resulting from developmental disability itself. Each subscale was scored 
on a 0, 1, 2 rating. These three ratings were summed to produce an overall 
measure of severity. The Pearson product-moment correlation between the 
DBC total score and this rating was .81 (p < .001) 

Correlations with Other Scales 

Total scores on the DBC completed by lay informants were correlated 
with the scores obtained on other rating instruments used for assessing psy- 
chopathology in children with MR, all of which must be completed by 
mental health professionals. These were the Maladaptive Behavior Scale 
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of the American Association of Mental Deficiency, the Adaptive Behaviors 
Scales School Edition (Lambert & WindmiUer, 1981), and the total score 
on the Problem Behavior Section of the Scales of Independent Behaviors 
(Bruininks et al., 1984). 

This study comprised 17 male and 23 female subjects: 6 were 0-5 
years old, 15 were 6-12 years old, and 19 were 13-20 years old. One subject 
had an IQ in the borderline range, 9 were mildly intellectually handicapped, 
and 16 subjects were moderately, and 14 severely handicapped. 

There were strong positive correlations between the DBC and each 
of these scales. The correlations were: .86 between DBC and the Adaptive 
Behavior Scale and .72 between the DBC and the Scales of Independent 
Behavior (p < .001 in each case). 

Prediction of Psychiatric Caseness 

The criterion group validity of the DBC was assessed by measuring 
how well the total score distinguished between individuals who had been 
classified as "cases" or "noncases" by two experienced psychiatrists. The 
70 individuals previously described in the study of parent-psychiatrist 
agreement were rated as either a definite psychiatric case or not, using 
the 6-point scale described above. Those rated as 0, 1, 2, and 3 were 
classified as noncases, and those rated as 4, 5, and 6 were classified as 
cases. 

A Receiver Operating Characteristics (ROC) analysis was conducted 
to provide a quantitative measure of the ability of the DBC total score 
to distinguish between cases and noncases over the full range of scores 
(Fombonne, 1991). At any given cutoff score on the instrument, a 2 x 2 
contingency table can be constructed that summarized the accuracy with 
which the instrument correctly classifies the; subject as a true positive, or 
a true negative, or incorrectly classifies them as a false positive or a false 
negative. 

The ROC curve is a plot of the true positive rate against the false 
positive rate for each of the family of contingency tables generated by 
placing the cutoff for defining a case successively at each total scale score. 
The accuracy with which the instrument makes these classifications is in- 
dicated by the area under the ROC curve, which is scaled to have an 
upper limit of 1.0 for perfect discrimination and a lower limit of 0.50 for 
chance discrimination. 

The area under the ROC curve (estimated by the trapezoid method) 
was 92% which indicates that the DBC had very good specificity and "sen- 
sitivity in distinguishing definite psychiatric cases from noncases in this 
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sample. This figure is superior to that obtained by Fombonne (1991) in a 
study of the CBCL (Achenbach & Edelbrock, 1983) administered to French 
children in which the area under the curve was 78% for boys and 82% for 
girls. The point where the ROC equals 45 ~ is the optimal cutoff. This is a 
score of 46 on the DBC. 

Standardization Norms 

The standardization norms for the DBC were derived from a multicenter 
epidemiological prevalence study of psychopathology in individuals with MR. 
The study surveyed 171,000 children and adolescents in five census regions of 
New South Wales and Victoria. Every person 4-18 years old of IQ < 70 
identified within this population was included in the study. The number of 
persons whose parents or primary carers completed the DBC was 454. This was 
80.2% of those in the IQ < 50 group identified in the census regions. The 
participation rate of the IQ > 50 group was lower and there may be some bias 
in this group towards those with other additional complications of MR such as 
epilepsy or behavior problems. This difference in ascertainment of subjects with 
mild MR is a feature of epidemiological samples of MR populations because 
they tend to blend in with the rest of the population and are identified less 
completely (Kirman, 1979). The regiom are both urban and rural, and have a 
socioeconomic level which is close to the average for the two States. The study 
provides percentile distributions of scores at the three levels described above, 
namely, severity of overall behavior disturbance, disturbance in particular 
dimensions or syndromes, and disturbance of particular individual behavior or 
symptoms. Overall levels of behavioral and emotional disturbance were similar 
for the mild, moderate, and severe MR groups, but were lower in those with 
profound MR. Full details of the methods and results of this epidemiological 
study are provided in Einfeld (1992) and Einfeld and Tonge (1993). 

The DBC is scored either by hand on the checklist and a scoresheet, 
or with a computer software program. 

APPLICATIONS 

Clinical 

As behavior disturbance is perhaps the most common complication 
of mental retardation, the DBC may be used as a routine comprehensive 
record in developmental pediatric clinics, as suggested by Rowitz (1986). 
This would allow reliable retrospective behavioral data to be available to 
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the clinician, and allow natural history and response to intervention to be 
measured. The DBC may also be used to systematically elicit symptoms in 
clinical assessments. Cox and Rutter (1985) demonstrated the advantages 
of structured over unstructured elicitation of symptoms. The norms for the 
DBC allow the individual patient to be compared in each of the behavioral 
dimensions measured by the subscales. 

Seveice Planning 

The DBC may be utilized to assist in allocation of mental health services 
to those facilities, regions, or population subgroups with high levels of 
disturbance. For example, education authorities in the State of New South Wales 
have used the DBC to assess which school classes for children with MR required 
extra teaching staff because of high levels of behavior disturbance. 

When used as a screening device, the appropriate cutoff point can be 
determined according to the sensitivity and specificity requirement of the 
application. Where maximum sensitivity is required, the highest score with 
100% sensitivity would be used (i.e., 34). Where maximum specificity is in- 
dicated the lowest score with 100% specificity would be chosen (i.e., 68). 

Research 

In research studies, items, subscales, and total scores can be assessed 
for their relationship with other variables such as age, sex, IQ, family func- 
tioning, or context of disturbance, such as school, home, or workshop. 

Individuals and particular subgroups of children and adolescents with 
MR can be compared against the norms. For example, the DBC has been 
used to assess psychopathology in children with Prader-Willi syndrome 
(Hartog, 1992), Williams syndrome (Einfeld, 1992), and fragile X syndrome 
(Einfeld, Tonge, & Florio, 1994). Other studies are applying the checklist 
to assess the relation between parental mental state, family function, and 
behavior disturbance in children with MR. 

CONCLUSION 

On the data presented the DBC provides a reliable and valid measure 
of lay informant's ratings of behavioral and emotional disturbances among chil- 
dren and adolescents with mental retardation. The content validity of the items 
was ensured by the method of selecting and refining its items. A prindpal 
components analysis produced six clinically meaningful and factorially valid 
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subscales which had high internal consistency. Interrater and test-retest reli- 
ability of the total score and the six subscales was shown to be satisfactory, 
with the exception of agreement between parents' and teachers' ratings. There 
was also good evidence on the validity of the total score. Concurrent validity 
of total score was shown by correlations between it and psychiatrists' ratings, 
and scores on other valid instruments for assessing behavioral disorders in 
children and adolescents with MR which require professional training for their 
completion. The DBC total score also predicted psychiatrists' classification of 
subjects with MR as either psychiatric cases or noncases, with a high discrimi- 
nating power as indicated by the area under the ROC curve. 

The current version of the DBC is not necessarily at its maximal state 
of refinement. Further experience may suggest that some items need to be 
modified or discarded and new ones added. The correlates of total and 
subscale scores warrant further study, thus extending the scales' external va- 
lidity. The DBC should not be regarded as an alternative to assessment by 
an expert clinician. Nevertheless, when used appropriately, the DBC has the 
potential to improve existing clinical practice and to advance clinical knowl- 
edge about the assessment, diagnosis, management, and prognosis of chil- 
dren and adolescents with MR with behavioral and emotional disorders. The 
available evidence is sufficient to support its use in research into the preva- 
lence of psychopathology in the population of children and adolescents with 
mental retardation, and research into its usefulness in clinical practice. 
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