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Introduction 

1.1 Introduction 
From clinical experiences and from research, it is well known that the co-

occurrence of a pervasive developmental disorder in mental retardation causes many 

additional problems for children and their environment (Tsai, 1996; Kraijer, 1997, 

1998). With respect to behavior, these additional problems are reflected in a higher 

amount of problem behavior, and a lower level of adaptive behavior, compared to 

children with mental retardation without a pervasive developmental disorder (Kraijer, 

1997, 1998). Bryson (1996) mentioned significant behavior problems, or additional 

psychiatric problems in 50% of the individuals with mental retardation and a 

pervasive developmental disorder. The co-morbid, more or less non-specific 

problems known to occur, vary from separation anxiety, self-injurious behavior, 

general anxiety or fears, hyperactivity, compulsions/rituals, depression, irritability/ 

agitation, sleep problems, tics, excessive masturbation and rumination (Kraijer, 

1997). Besides, results of various studies on adaptive behavior, reveal both an 

overall impairment in adaptive behavior, as well as limitations in specific areas, 

particularly the social domain (Volkmar et al., 1987; Kraijer, 1987; Sparrow, 1997; 

Carter et al., 1998; Kraijer, 2000).  

Due to the effects of pervasive developmental disorders on the (mal)adaptive 

behavior of children with mental retardation, it is of major importance that health or 

educational workers in the area of mental retardation are aware of the possibility of a 

co-morbid pervasive developmental disorder. On a community or organizational level, 

this awareness is needed for provision and planning of additional services for 

children and adolescents affected. Moreover, on the individual level, awareness of 

clinicians of pervasive developmental disorders and their effects, is the start for an 

early diagnostic process, to investigate whether a pervasive developmental disorder 

is indeed present. Early identification, leading to a timely provision of specific 

interventions and services, increases the opportunities for prevention of major 

behavior problems and stimulation of the development of skills needed to function in 

day-to-day life. This will improve the quality of life of the child or adolescent, and 

his/her environment.  

To contribute to early identification and intervention, three factors are important. 

First, adequate tools or instruments are needed, to measure pervasive 

developmental disorders in children and adolescents with mental retardation. 

Second, information on the prevalence of pervasive developmental disorders in 
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children and adolescents with mental retardation, will increase the awareness of 

professionals that pervasive developmental disorders occur in this population. Third, 

insight into the additional and specific effects of pervasive developmental disorders 

on (mal)adaptive behavior of children and adolescents with mental retardation, will 

create a better basis for decisions concerning the most accurate and effective 

character, moment and duration of an intervention or other service for the individual 

child.  

The present study was undertaken to contribute specifically to the issues of 

identification and prevalence of pervasive developmental disorders, and to their role 

in (mal)adaptive behavior. By examining several instruments to identify pervasive 

developmental disorders in children and adolescents with mental retardation, this 

study will provide information on their value for establishing a reliable estimate of the 

prevalence of pervasive developmental disorders in the population, or for diagnosing 

the disorder on an individual level. Through investigating the role of pervasive 

developmental disorders in (mal)adaptive behavior of children and adolescents with 

mental retardation, we hope the present study will lead to an increased awareness of 

the suppressing effect of pervasive developmental disorders on the abilities of these 

children, and the necessity of appropriate intervention. 

 

In the paragraphs 1.2 and 1.3, a short description of mental retardation and 

pervasive developmental disorders will be given, to outline the terminology and 

definitions used in this study. Paragraph 1.4 considers the literature available on the 

combination of pervasive developmental disorders and mental retardation, its 

prevalence, and its effects on (mal)adaptive behavior. In this paragraph the 

objectives of the present study will also be specified. In paragraph 1.5 the method of 

the study will be explained, with respect to the participants and the sampling 

procedure. 

 

1.2 Mental retardation  
Terminology  

Currently, the terminology concerning mental retardation is not unequivocal. 

Different countries and different disciplines use different terms, such as ‘intellectual 

disabilities’, ‘developmental disabilities’, ‘learning disabilities’, or even ‘people with 

challenges’, etc. The main reason for this, which is specifically reflected by the last 
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term, is to avoid the negative connotations that the term mental retardation has for 

some people. As described by the American Association on Mental Retardation 

(AAMR) in their last edition of ‘Mental retardation, definition, classification and 

systems of supports’ (2002), mental retardation is still the official and scientific term 

at this moment, although changes may occur in the near future (see also the DSM-

IV-TR (APA, 2000) and the ICD-10 (WHO, 1992)). In concordance with the AAMR we 

use the term mental retardation in the present study, since there is no consensus on 

an acceptable alternative yet.  

 
Definition 

The most recent definition of mental retardation is from the AAMR (2002): 

‘Mental retardation is a disability characterized by significant limitations both in 

intellectual functioning and in adaptive behavior as expressed in conceptual, social 

and practical adaptive skills. This disability originates before age 18’. With respect to 

intelligence, the significant limitations should be approximately two standard 

deviations below the mean. The significant limitations in adaptive behavior are 

defined as two standard deviations below the mean on either conceptual, social or 

practical skills, or on the overall adaptive skills as measured with standardized 

instruments for adaptive behavior. The emphasis of the definition is on the 

combination of limitations in both intelligence and adaptive behavior.  

 
Categories or levels of mental retardation  

Classification of individuals based on the level of severity of mental retardation 

is mostly based on IQ-scores only. This is the reason why the AAMR dropped this 

classification in categories of level of mental retardation in 1992. The DSM-IV-TR and 

ICD-10 still discriminate four levels, with criteria based on intelligence only. In the 

care for people with mental retardation, at least in the Netherlands, but probably also 

in other countries, these levels or categories are still common and widely used. In the 

present study, we followed the classification of the DSM-IV-TR. Using the terms 

commonly known, enables us to communicate our results to researchers and clinical 

workers in this area more clearly.  

The largest category (approximately 85% of the population with mental 

retardation) is the category of mild mental retardation, defined by an IQ range of 50-

55 to approximately 70. Moderate mental retardation is defined by an IQ range of 35-
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40 to 50-55, and includes approximately 10% of the people with mental retardation. 

Severe mental retardation occurs in only 3%-4% of the population with mental 

retardation. The level of intelligence is required to be between 20-25 and 35-40 for 

this category. The last category, profound mental retardation, is the smallest (1%-2% 

of the population with MR) and is defined by an IQ below 20-25 (DSM-IV-TR, APA, 

2000). 

Instead of a classification based on IQ-scores, the AAMR (1992, 2002) 

suggests an alternative classification, based on the intensity of needed supports. 

Four levels of intensity are distinguished: intermittent, limited, extensive, and 

pervasive. Several factors of the services needed are taken into account for this 

classification, e.g. time duration, time frequency, settings in which the support is 

needed, resources required for the service and the degree of intrusiveness in one’s 

life; yet strict and reliable criteria for these levels of support are still lacking. In this 

system of classification, the level of adaptive behavior is more important than in the 

DSM-IV-TR, and therefore is more concordant with the current ideas about mental 

retardation. We agree with the AAMR that categories should be based on more than 

IQ only, and that adaptive behavior, skills and needs should be incorporated. 

However, at least in the Netherlands, this alternative system has not been widely 

implemented yet.  

 

Prevalence 

The prevalence rate of mental retardation is between 1 to 3 % in the total 

population. The percentage of the population considered having a level of 

intelligence of two standard deviations below the mean is 2 to 3%. However, with 

adaptive behavior incorporated, the prevalence decreases, especially in the highest 

level of intellectual functioning. Rutter et al. (1976) already illustrated this in the early 

seventies. They found a prevalence rate of 2.5% of children with mental retardation, 

defined by IQ score only. Yet, when they looked at the children who received special 

services for mental retardation, or who went to special schools etc., they found a 

decreased prevalence rate of 1.3%. Additionally, it is known that after the school 

period, the prevalence of mental retardation decreases, to 1% or even lower. This is 

caused by the fact that some children with an IQ below 70, who were identified as 

having mental retardation in school, function adaptively and adequately and live an 

independent life, when academic skills are less important.  Especially with the 
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emphasis on limitations both in intelligence and adaptive behavior in the definition of 

mental retardation, the prevalence of 1% as given by the DSM-IV-TR, is considered 

to be the most reliable estimate. This prevalence appears to best exclude incorrectly 

classified individuals in the levels of intellectual functioning around the cut-off for 

mental retardation. The male:female ratio is 60%:40% for the total population with 

mental retardation (DSM-IV-TR, APA, 2000). 

  
1.3 Pervasive Developmental Disorders 
Terminology 

The terminology on pervasive developmental disorders is at least as confusing 

as on mental retardation. The main terminological confusion exists, not surprisingly, 

in the area of the so-called pervasive developmental disorders-not otherwise 

specified. Again, different terms are used to describe the same concept: ‘autism 

spectrum disorders’, ‘the lesser variant’, ‘the broader phenotype’, etc. In the most 

recent version of the DSM (DSM-IV-TR, APA, 2000) and in the last version of the ICD 

(ICD-10, WHO, 1992), the term pervasive developmental disorders is still the official 

term. Therefore, this is the term used in the present study. 

Generally, in the present study, the term pervasive developmental disorders is 

used to address ‘Autistic Disorder’ (AD) through ‘Pervasive Developmental Disorder-

Not Otherwise Specified’ (PDD-NOS). With respect to instruments however, we 

follow the definitions that underlie the concept of the different instruments. Since 

some instruments are based on definitions from the DSM, and some are not, this 

means that we sometimes have to use slightly different terms. When this occurs, this 

will be specified in the text.  

 
Definition 

According to the DSM-IV-TR, ‘pervasive developmental disorders are 

characterized by severe and pervasive impairment in several areas of development: 

reciprocal social interaction skills, communication skills, or the presence of 

stereotyped behavior, interests and activities. The qualitative impairments that define 

these conditions are distinctly deviant relative to the individual’s developmental level 

or mental age’. The disorder is usually evident in the first years of life. 
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Categories of pervasive developmental disorders 
The pervasive developmental disorders considered in the present study are 

Autistic Disorder and Pervasive Developmental Disorder-Not Otherwise Specified. 

The specific criteria of these disorders, from the DSM-IV-TR, are shown in table 1.1. 

The criteria for Pervasive Developmental Disorder-Not Otherwise Specified are, in 

concordance with its name, clearly less straightforward than for Autistic Disorder.  

The categories Rett’s Disorder, Childhood Disintegrative Disorder, and 

Asperger’s Disorder, were left out of consideration for the present study. Rett’s 

Disorder and Childhood Disintegrative Disorder are very rare. A classification of 

Asperger’s Disorder is officially not concordant with mental retardation, and was 

therefore not applicable in our population.  

 
Prevalence 

The prevalence of pervasive developmental disorders in the general population 

has been subject of study for many years. The DSM-IV-TR reports a prevalence of 5 

per 10,000 for Autistic Disorder, referring to rates ranging from 2 to 20 per 10,000 in 

different studies. For the spectrum of pervasive developmental disorders, Yeargin-

Allsopp et al. (2003) found a prevalence rate of 34 per 10,000 in children between 3 

and 10 years of age. According to Fombonne (2003) this is likely to be an 

underestimate. Based on recent studies (Baird et al., 2000; Chakrabarti & 

Fombonne, 2001; Bertrand et al., 2001), Fombonne estimates the prevalence rate of 

pervasive developmental disorders at 60 per 10,000. 

 
1.4 Pervasive developmental disorders in mental retardation 

Over the years many studies have shown that mental retardation occurs very 

frequently in children with a pervasive developmental disorder, especially in autism or 

Autistic Disorder, with estimates between 70 and 90% (DeMyer et al., 1974; Wing & 

Gould, 1979; Wing, 1981; Rutter, 1983; Steffenburg & Gillberg, 1986; Wing, 1993; 

Bryson, 1996, 1997; APA, 2000). Due to the increasing attention for High Functioning 

Autism and Asperger’s Syndrome, the percentage of individuals with a pervasive 

developmental disorder and mental retardation tends to decrease. Nevertheless, it is 

still substantial (Gillberg, 1999). Conversely, no unambiguous estimate is available of 

how many children with mental retardation have a co-morbid pervasive 

developmental disorder. 
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Table 1.1 Diagnostic criteria for Autistic Disorder and Pervasive Developmental Disorder-Not 
Otherwise Specified, DSM-IV-TR (APA, 2000) 

299.00 Autistic Disorder 
 
A. A total of six (or more) items from (1), (2), and (3), with at least two from (1), and one each from 

(2) and (3): 
 
(1) qualitative impairment in social interaction, as manifested by at least two of the following: 
 

(a) marked impairment in the use of multiple nonverbal behaviors such as eye-to-eye gaze, 
facial expression, body postures, and gestures to regulate social interaction 

(b) failure to develop peer relationships appropriate to developmental level 
(c) a lack of spontaneous seeking to share enjoyment, interests, or achievements with other 

people (e.g., by a lack of showing, bringing, or pointing out objects of interest) 
(d) lack of social or emotional reciprocity 

 
(2) qualitative impairments in communication as manifested by at least one of the following: 
 

(a) delay in, or total lack of, the development of spoken language (not accompanied by an 
attempt to compensate through alternative modes of communication such as gesture or 
mime) 

(b) in individuals with adequate speech, marked impairment in the ability to initiate or sustain a 
conversation with others 

(c) stereotyped and repetitive use of language or idiosyncratic language 
(d) lack of varied, spontaneous make-believe play or social imitative play appropriate to 

developmental level 
 
(3) restricted repetitive and stereotyped patterns of behavior, interests, and activities, as manifested 

by at least one of the following: 
 

(a) encompassing preoccupation with one or more stereotyped and restricted patterns of 
interest that is abnormal either in intensity or focus 

(b) apparently inflexible adherence to specific, nonfunctional routines or rituals 
(c) stereotyped and repetitive motor mannerisms (e.g. hand or finger flapping or twisting, or 

complex whole-body movements) 
(d) persistent preoccupation with parts of objects 

 
B. Delays or abnormal functioning in at least one of the following areas, with onset prior to age 3 

years: (1) social interaction, (2) language as used in social communication, or (3) symbolic or 
imaginative play. 

 
C. The disturbance is not better accounted for by Rett's Disorder or Childhood Disintegrative 

Disorder. 
 

299.80 Pervasive Developmental Disorder-Not Otherwise Specified (Including Atypical Autism) 
 
This category should be used when there is a severe and pervasive impairment in the development of 
reciprocal social interaction associated with impairment in either verbal or nonverbal communication 
skills or with the presence of stereotyped behavior, interests, and activities, but the criteria are not met 
for a specific Pervasive Developmental Disorder, Schizophrenia, Schizotypical Personality Disorder, 
or Avoidant Personality Disorder. For example, this category includes ‘atypical autism’ - presentations 
that do not meet the criteria for Autistic Disorder because of late age at onset, atypical 
symptomatology, or subtreshold symptomatology, or all of these. 
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The overlap in the definitions of both disorders implicates difficulties in 

differentiating a pervasive developmental disorder from mental retardation. In both 

disorders, limitations in social and communicative behavior are present. Although not 

part of the definition, stereotyped behavior is known to occur frequently in children 

with mental retardation, especially in the lower levels of functioning (Kraijer, 1997,  

2002), and also in children with a pervasive developmental disorder. Due to the 

behavioral overlap between children with mental retardation and children with a 

pervasive developmental disorder, the identification of pervasive developmental 

disorders in children with mental retardation is complicated (DiLavore, Lord, & Rutter, 

1995). A pervasive developmental disorder should at least be considered when a 

child shows problems in social, communicative or stereotyped behavior. On an 

individual level, an extensive diagnostic process is then needed to identify whether or 

not a co-morbid pervasive developmental disorder affects the behavior of the child.  

 

Identification of pervasive developmental disorders in children and 
adolescents with mental retardation 

Standardized instruments developed for the assessment of pervasive 

developmental disorders can have great value for such a diagnostic process, 

although each instrument has its limitations (Lord, Rutter, & Le Couteur, 1994). One 

type of limitations does not specifically seem to be related to the instruments, but to 

the difficulties in applying the concept of pervasive developmental disorders in mental 

retardation, as mentioned above. However, to standardize the diagnostic process of 

children and adults, instruments are needed for clinical as well as for research 

purposes. The other type of limitations regards the psychometric qualities of an 

instrument. Instruments are only valuable, if they measure pervasive developmental 

disorders validly and reliably. Therefore it is important to study these psychometric 

qualities and the utility of the available instruments. 

The first objective of the present study therefore was to investigate instruments 

developed for identifying pervasive developmental disorders (also) in children with 

mental retardation.  

As a first step, we aimed to increase the insight into the performance of two 

screening instruments for pervasive developmental disorders, the Scale of Pervasive 

Developmental Disorder in Mentally Retarded persons, PDD-MRS (Kraijer, 1999) and 

the Autism Behavior Checklist, ABC (Krug, Arick, & Almond, 1980) in a total 
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population of children and adolescents with mental retardation. The aim was to 

investigate the interrelationship between the screening instruments, and their 

sensitivity and specificity in relation to the diagnostic instruments Autism Diagnostic 

Interview-Revised, ADI-R (Lord et al., 1994) and the Autism Diagnostic Observation 

Schedule, ADOS (Lord, Rutter, DiLavore, & Risi, 1998; Lord et al., 2000), and to the 

clinical DSM-IV-TR classification (APA, 2000). Chapter 2 describes the results and 

implications of this study.  

Additionally, we investigated the ADI-R and ADOS in 184 children and 

adolescents with mental retardation, including the lowest functioning individuals. 

Since no specific information on the utility of these instruments in this population had 

been presented before, this study will contribute to understanding the value of these 

instruments in the diagnostic process in this population. The specific aim of this study 

was to examine the interrelationship between the instruments and the criterion 

related validity compared with a clinical DSM-IV-TR classification. The results of this 

study are presented in chapter 3.  

 

Prevalence of pervasive developmental disorders in children and adolescents 
with mental retardation 

Reviewing the literature reveals various estimates of the prevalence rate of 

pervasive developmental disorders in children and adolescents with mental 

retardation, ranging from 3% to 50% (Wing & Gould, 1979; Gillberg, 1983, 1984; 

Gillberg, Persson, Grufman, & Themner, 1986; Steffenburg, Gillberg, & Steffenburg, 

1996; Benassi et al., 1990; Kraijer, 1991; King, DeAntonio, McCracken, Forness, & 

Ackerland, 1994; Deb & Prasad, 1994; Kraijer, 1997). Methodological issues explain 

the differences between the estimates. The studies differ from each other with 

respect to the concept under study and the sample. Although the concept is often 

defined with the DSM, the exact definitions of the DSM-III (APA, 1980) and DSM-III-R 

(APA, 1987) differ. Besides, Wing & Gould (1979), Wing (1981), Gillberg et al. (1986) 

and Steffenburg et al. (1996) also investigated broader definitions that go beyond the 

DSM. Additionally, the instruments from the studies are based on different theoretical 

bases and times, thereby also influencing the concept that is eventually measured. 

The samples in the studies differ with respect to age, level of mental retardation, and 

representativity.  
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Based on this literature, three issues are concluded to be important, to establish 

a reliable estimate of the prevalence: 1) a clear definition of the concept (which 

disorder is actually represented by the prevalence rate?), 2) standardized 

instruments (to increase the standardization, and thereby the comparability of results 

in different studies) and 3) a well described, representative sample (for the 

appropriate application of the prevalence rate to other groups).  

The second objective of the present study was to establish a reliable estimate of 

the prevalence, taking these three issues into consideration. Therefore, in our 

prevalence study, we defined the concept as  ‘Autistic Disorder’ and ‘Pervasive 

Developmental Disorder-Not Otherwise Specified’ according to the DSM-IV-TR 

criteria (APA, 2000). With respect to the importance of uniformity in research, we 

used standardized instruments, widely used both nationally and internationally. The 

representativity has been addressed by undertaking a population-based study. In 

chapter 4, the prevalence rates based on this study will be presented. 

 
(Mal)adaptive behavior in children and adolescents with mental retardation and 
pervasive developmental disorders  

Limitations in adaptive behavior in general or in specific areas, have become 

increasingly important in the definition of mental retardation (AAMR, 1992, 2002). 

Additionally, various studies show impairments in adaptive behavior in children with 

pervasive developmental disorders, also reflected in the general level and in specific 

areas. The limitations in the social area of adaptive behavior are specifically high, 

whereas the areas of motor skills and daily living skills seem relatively unaffected. 

Limitations in the area of communication are comparable to those of children with 

Down syndrome or language disorders, yet are clearly more limited when compared 

to other children with mental retardation without a pervasive developmental disorder 

(Volkmar et al., 1987; Freeman, Ritvo, Yokota, Childs, & Pollard, 1988; Volkmar, 

Carter, Sparrow, & Cicchetti, 1993; Vig & Jedrysek, 1995; Carpentieri & Morgan, 

1996; Carter et al., 1998; Kraijer, 2000; Liss et al., 2001).  

For children with both disorders, adaptive behavior is therefore dually affected. 

Understanding the specific effects of pervasive developmental disorders on adaptive 

and maladaptive behavior in children with mental retardation, will contribute to the 

diagnostic and the treatment process. Knowing what specific behavior of a child may 

be influenced by a pervasive developmental disorder, will ring alarm bells when that 
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behavior is present, leading to further examination of the child. For the treatment 

process, this understanding will contribute to a timely provision of a specific 

intervention or service to stimulate the development of skills and to prevent or 

decrease behavior problems. 

The third objective of the present study therefore was to contribute to 

understanding the effect of a co-morbid pervasive developmental disorder on 

adaptive behavior, by investigation of three specific questions in three separate 

studies.  

Before being able to judge limitations or skills in adaptive behavior, the level of 

adaptive behavior has to be measured or evaluated. In the first study, presented in 

chapter 5, a widely used and well-known instrument for measuring adaptive behavior, 

the Vineland Adaptive Behavior Scales, VABS (Sparrow, Balla, & Cicchetti, 1984) is 

thoroughly investigated. Although well developed and normed for the population of 

American children without mental retardation, no previous information was available 

on the application, reliability, validity or norms for children with mental retardation. 

This study contributes to the knowledge of the psychometric qualities, and thereby 

the value of the VABS, in measuring adaptive behavior in individuals with mental 

retardation.  

The second study aimed to investigate social skills in children with mild and 

moderate mental retardation, with and without pervasive developmental disorders. 

Particularly subtle social skills were investigated, based on the Children’s Social 

Behaviour Questionnaire, CSBQ (Luteijn, Minderaa, & Jackson, 2002), to see 

whether a measure of these subtle social skills would contribute to differentiating 

between children of different levels of intellectual functioning, with and without a 

pervasive developmental disorder. This study is described in chapter 6. 

Chapter 7 presents the last study, in which the interrelationship between autistic 

and general behavior problems, the level of adaptive behavior and academic 

achievement was investigated, in a group of children within the highest, small range 

of IQ (60-70). The main objective was to increase the insight into the influence of 

(mal)adaptive behavior on academic achievement in children with mental retardation. 

Insight into this relationship will be of major clinical importance with respect to 

increasing the opportunities of children who have high enough IQ’s to achieve certain 

skills and reach a higher level of education, but who are restricted by other factors. 
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The general conclusions of the separate studies, and their clinical and research 

implications, will be discussed in chapter 8. 

 

1.5 Method 
The overall design of this study involved investigation of a total population of 

children with mental retardation between 4 and 18 years of age. This paragraph gives 

an overview of the general sample of participants, their characteristics and how we 

approached them.  

 
Procedure 

 The children and adolescents for this study were recruited from the province of 

Friesland, a province in the northern part of the Netherlands. At the time of the study, 

the total population consisted of approximately 618,000 inhabitants, including 

approximately 120,000 children between 4 and 18 years old (Provinsje Fryslân, 

1998). 

 All 4 through 18 year-old children (suspected) with mental retardation in 

Friesland were asked to participate (N = 1436). All levels of mental retardation were 

included. No children were excluded based on etiology, sensory or motor 

impairments, psychiatric disorders or behavior problems. The only children excluded 

were from families who did not speak the Dutch or Frisian language. Children were 

approached through the facilities (schools, day-care facilities and institutions) they 

were known to (IDC-Friesland, 1998).  

Schools  

At the beginning of the study, two levels of special education for children with 

mental retardation existed: ‘schools for children with mild learning problems’ (in Dutch 

MLK), and ‘schools for children with severe learning problems’ (in Dutch ZML). The 

first type of school was the highest level of special education for children with mental 

retardation and provided education for children from 4 through approximately 12 

years and for children from approximately 13 through 16-18 years (in Dutch VSO-

MLK). The aim of these schools is that children achieve the objectives of general 

primary education, e.g. learn to read, write and arithmetic, by receiving additional 

support, adjusted to the specific needs of each child. Some objectives from general 

primary education have to be adjusted for these children, and some other objectives 

will not be achievable for them at all. During the study, this type of school has been 
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joined with another type of special education (i.e. in Dutch LOM), and does not longer 

exist as an independent type of education. 

Children in schools for severe learning problems, have severely restricted 

abilities with respect to learning due to mental retardation, although they are able to 

participate in some form of education in a classroom setting. The schools provide 

education for children from 4 through 20 years. The objectives of general primary 

education are unachievable for these students, or can only partially be achieved. 

Therefore, aims in this type of school more often concern training of daily living skills 

and other basic skills. Children in this type of school receive many additional services 

and are often supported individually. During the study, an IQ of 60 or below was the 

criterion to attend a school for children with severe learning difficulties. Nevertheless, 

in practice some children with an IQ higher than 60 were admitted, due to the limiting 

effect on learning of other factors, such as behavior problems.  

In total, all 30 schools for children with mental retardation in the province of 

Friesland participated. Some schools had more than one location, sometimes 

providing both types of education. Twenty schools or departments of schools were 

for children with mild learning problems, and 10 were for children with severe 

learning problems. 

Day-care facilities 

In day-care facilities for children with mental retardation, most children function 

at the lower levels of mental retardation. A day-care facility is accessible for children 

from 2 through 15-17 years old. However, many children leave the day-care facility 

around 6-8 years, to visit a school. Day-care facilities aim to stimulate adaptive 

behavior, and social, emotional, cognitive and motor development, all within the 

boundaries of the child. Special support is provided to meet the specific needs of the 

particular child, e.g. psychological, medical, or physical. In Friesland, there were 4 

day-care facilities, and they all participated. 

Institutions 

At the beginning of the study, there were two institutions for mental retardation 

in Friesland that provided places for children and adolescents with IQ’s of 70 and 

below. Both institutions participated in our study. Each of them had various locations 

throughout a wider area, including separate group homes that were sometimes 

located in the community. Depending on the level of mental retardation and co-

morbid physical or behavior problems, the group homes differ in the level of support 
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they provide. During the day most children and adolescents go to school, day-care 

facility or work. The children in our study, approached through the institutions mostly 

had low IQ’s, falling into the severely and profoundly mentally retarded range. Some 

children had higher IQ’s, however these children were also approached through their 

schools.  

 

Due to privacy reasons, we were not able to approach parents directly. 

Therefore, schools, day-care facilities and institutions sent out a letter to all parents 

about the study. This letter included a letter of the school, day-care facility or 

institution, to recommend the study; a letter with information from the university; an 

application form and a stamped return-envelope. Parents were asked to return the 

application form to the University of Groningen, if they were interested in 

participation. Not all parents responded after the letter only. In cooperation with 

schools, day-care facilities and institutions, parents who did not respond received a 

new letter, asking if they would allow the university to call them. Only a very small 

proportion of parents objected to calling. The other parents received a telephone call, 

to explain the purpose of the study, how much time it would take to participate, and 

the exact procedure. Often parents said they had read the information, but either 

forgot to send the form back, or they had some unanswered questions that could be 

answered during the telephone conversation. When parents decided to participate, 

the usual procedure of the study was started. When parents decided not to 

participate, in most cases a non-response questionnaire was completed during the 

telephone call. In all cases we asked parents if we could send a questionnaire to 

school, day-care facility or institution.  

The procedure of data collection started with setting a date with parents for an 

interview. Psychologists, social workers or last-year students in these areas 

administered the interview, after training in administering and scoring. The interviews 

were recorded on audiocassette and were scored double randomly. Regularly 

organized meetings during data collection served to maintain consensus on 

administration and scoring of the interview. Approximately two weeks before the 

interview, parents received a booklet of questionnaires on the behavior of their child 

that had to be completed before the interview. The parents returned the 

questionnaires to the interviewer during the interview. This enabled interviewers to 

check if all questions were completed, and to assist parents in questions that they 
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had difficulties with. Sometimes, parents needed help with all questions, and the 

interviewer visited the parents more often to complete the questionnaires together. 
 

Figure 1.1 Sampling of children and adolescents with mental retardation in Friesland  

Comparison between participants and partial responders: 
Sex: χ2 =.213, df=1, p=.644 
Fac: χ2 =9.61, df=3, p=.022 
  Participants: inst 3.4%, kdc 11.0%, zml 47.7%, mlk 37.9%;  
  Partial resp: inst 6.3%, kdc 7.0%, zml 38.7%, mlk 47.9% 
Level: χ2 =19.62, df=4, p=.001 
  Participants: prof 9.2%, sev 11.3%, mod 20.7%, mild 52.0%, nonmr 6.9%; 
  Partial resp: prof 8.5%, sev 3.5%, mod 12.7%, mild 70.4%, nonmr 4.9% 
Age: p=.198 

142 partial responders  
(telephone interview and facility data) 
13.4% of 1057 

915 participants 
86.6% of 1057 
63.7% of 1436 

379 no information available 
26.4% of 1436 

1436 approached 

1057 reactions 
73.6% of 1436 

 
Participants 

In the following paragraphs, the participants of the study will be described. First, 

an overview will be given of the total population. Second, the children and 

adolescents who were reached after approach will be described. This sample will be 

compared to the total population, in order to examine the characteristics of the non-

response population. 

 

Total population 

In figure 1.1, a schematic overview of the procedure is presented, with the 

numbers of children and adolescents in each step of sampling. The initial number of 
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1436 children, was the maximum estimate of children to include in our study. This 

number is probably too high, due to the fact that it is highly likely to include children 

who do not fulfill our inclusion criteria. In the group of children, whose parents 

provided all information, approximately 10% of the children did not fulfill all criteria, 

e.g. being 4 through 18 years old, having mental retardation, and being from a family 

that speaks the Dutch or Frisian language. These children were therefore excluded 

from the analyses.  

Non-response analyses 

Unfortunately, we were not able to analyze all inclusion criteria for the 379 

children of whom we had no information, due to the privacy reasons already 

mentioned. However, we were able to compare the distribution of facilities between 

the 1057 responders and the initial 1436. This comparison showed that the 

responders were significantly deviant from the total population concerning this one 

aspect (χ2=34.4, df=3, p<.001). The response group contained more children from 

schools for severe learning problems, whereas the non-response group (n=379) 

largely consisted of children and adolescents from schools for mild learning 

problems. When interpreting the results of our study, this is something that should be 

taken into consideration. 

 

Reached children and adolescents 

With the procedure as described above, 1057 children and adolescents (666 

males, 391 females) were reached (73.6%). In table 1.2 the characteristics of this 

sample are presented. In 86.6% (n=915) of the cases we received information from 

parents and from the school, day-care facility or institution. This group is referred to 

as ‘participants’. In 13.4% (n=142) of the cases, we received information from the 

parents during a telephone interview, and information from school, day-care facility or 

institution. This group is referred to as ‘partial responders’, since we have facility 

information on their behavior, and some background information from parents.  

In general, when only considering the 86.6% of the children of whom data were 

available from parents and school, day-care facility or institution, the response rate 

was highest in schools for severe learning problems (71.3%), compared to the initial 

1436 children and adolescents who were approached. The lowest response rate was 

found in institutions (40.3%). However, it is important to mention that higher-

functioning children who lived in an institutionalized setting were approached through 
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their school or day-care facility, and that they were not incorporated in this response 

rate, keeping it artificially low. The response rates in schools for mild learning 

problems (58.4%) and in day-care facilities (64.9%) were in between. 

Table 1.2 Characteristics of the population of children and adolescents with MR in Friesland (n=1057) 

  Institution Day-care 
facility 

School for severe 
learning problems 

School for mild 
learning problems 

  n %   n % n % n % 

Sex Male 31 75.6   60 55.6 320 64.8 255 61.6 

 Female 10 24.4   48 44.4 174 35.2 159 38.4 

Level of mental Profound 29 70.7   62 57.4     4   0.8     1   0.2 

retardation Severe   5 12.2   29 26.9   68 13.8     6   1.4 

 Moderate   1   2.4     9   8.3 153 31.0   44 10.6 

 Mild   6 14.6     5   4.6 237 48.0 328 79.2 

 Non-MR   0   0.0     3   2.8   32   6.5   35   8.5 

Age < 12   9 22.0   87 80.6 211 42.7 190 45.9 

 ≥ 12 32 78.0   21 19.4 283 57.3 224 54.1 

 Total 41  108  494  414  

 

Non-response analyses 

Comparing the partial responders with the participants revealed no significant 

differences between the two groups with respect to sex or age. However, a 

significant difference existed with respect to the facility of the child (χ2=9.61, df=3, 

p=.019), and with respect to level of mental retardation (χ2=19.62 df=4, p=.001). In 

the response group, 47.7% of the children attended a school for severe learning 

problems, and 37.9% attended a school for mild learning problems. In the non-

response group, the percentages were reversed, 38.7% attended a school for severe 

learning problems, and 47.9% attended a school for mild learning problems. The 

differences between the groups were much less explicit in institutions (resp. 3.4%, 

non-resp. 6.3%) and day-care facilities (resp. 11.0%, non-resp. 7.0%). Additionally, 

the group of participants contained relatively many children from the severe and 

moderate levels of mental retardation, as opposed to the group of partial responders, 

that for 70.4% consisted of children from the mild level of mental retardation. These 

factors are related to each other, since children from schools for mild learning 
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problems are more likely to have mild mental retardation than children from schools 

for severe learning problems (84.1% vs. 48.8%). 

The differences between the two groups with respect to the distribution of 

facilities and the level of mental retardation, point into the same direction: children 

from lower levels of functioning are overrepresented in our sample, whereas higher 

functioning children are underrepresented, as compared to the total population. This 

probably leads to a bias in our findings, that we have to keep in mind when 

interpreting the results of the various studies.  

 

Levels of mental retardation 

Assignment of the participants to the four levels of mental retardation as 

mentioned in the DSM-IV-TR (APA, 2000) was based on IQ score, available from the 

facility, and/or a measure of adaptive behavior, as administered during the study. In 

80% of the cases, this classification was based on information from intelligence tests 

or developmental tests obtained by the facility. In most cases these were Dutch 

versions of standardized tests, e.g. Wechsler Intelligence Scale for Children-Revised, 

WISC-R (Wechsler, 1974; Vander Steene et al., 1986) Wechsler Preschool and 

Primary Scale for Intelligence-Revised, WPPSI-R (Wechsler, 1989; Vander Steene & 

Bos, 1997), Snijders-Oomen Niet-verbale intelligentie test-Revisie, SON-R (Snijders, 

Tellegen, Winkel, & Laros, 1996), and the Bayley scales of Infant Development 

(Bayley, 1969; Van der Meulen & Smrkovsky, 1983). In the other 20% of the cases, 

participants were assigned to one of these categories based on the Vineland 

Adaptive Behavior Scales, VABS (Sparrow et al., 1984), administered as part of the 

study, and clinical review of functioning.   

The cut-off criteria we followed for differentiation between the four levels were 

an IQ-score from 0 through 20 for profound, an IQ-score from 21 through 35 for 

severe, an IQ-score from 36 through 50 for moderate, and an IQ-score from 51 

through 70 for mild mental retardation.  

 

In the various studies, presented in the following chapters, specific 

(sub)samples of participants were included, depending on the objective of the 

specific study. Additionally, in each study specific instruments were selected, to 

measure the behavior or concept that was investigated. Each chapter will therefore 

give an overview of the specific sample and the instruments that were applied.

 28



 
 
 





 

Chapter 2 
Measuring pervasive developmental disorders 

in children and adolescents with mental 
retardation 

A comparison of two screening instruments (ABC and PDD-MRS) used in a 

study of the total population with mental retardation from a designated area 
 

 

 

 

Annelies de Bildt 

Sjoerd Sytema  

Cees Ketelaars  

Dirk Kraijer  

Fred Volkmar  

Ruud Minderaa 

 

 

 

 

 

 

 

 

 

 
In press, Journal of Autism and Developmental Disorders 

 





Measuring PDD in MR 

Abstract 
The performance of two screening instruments for pervasive developmental disorders 

was studied in the total population of children and adolescents with mental 

retardation between 4 and 18 years (N=1059) in Friesland, a northern province of the 

Netherlands. Parents completed the ABC, staff completed the PDD-MRS. The 

screening instruments were related to the ADI-R and ADOS for 184 participants. The 

agreement between ABC and PDD-MRS was fair (κ=.24). The ABC had a better 

criterion related validity compared to the ADI-R, the PDD-MRS compared to the 

ADOS. However, related to the clinical classification, both instruments performed 

equally well. Concluding, the ABC and PDD-MRS partially identify the same cases 

related to external criteria. In addition, each instrument has its own contribution. Both 

instruments are valuable in detecting children with mental retardation who are at high 

risk for pervasive developmental disorders. 
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2.1 Introduction 
Pervasive developmental disorders are characterized by severe and pervasive 

impairments in reciprocal social interaction, verbal or non-verbal communication and 

stereotyped behavior, interests and activities. Yet, in the years since Kanner first 

published on autism (Kanner, 1943), the definition changed between childhood 

psychosis and autism, or infantile autism, or early childhood autism. Later, subgroups 

were made and every study used its own criteria to include or exclude participants. In 

the present study the concept of pervasive developmental disorders contains both 

Autistic Disorder (AD) and Pervasive Developmental Disorders-Not Otherwise 

Specified (PDD-NOS), depending on the definition and criteria of each of the 

instruments used.  

It is well known that mental retardation occurs very frequently in children with 

pervasive developmental disorders (Wing & Gould, 1979; Wing, 1981; Rutter, 1983; 

Wing, 1993; Bryson, 1996, 1997). Standard estimates of 70-90% of children with a 

pervasive developmental disorder have IQ’s of 70 or lower (DeMyer et al., 1974; 

Steffenburg & Gillberg, 1986). Conversely, it is not sufficiently clear how many 

children with mental retardation have a pervasive developmental disorder.  

Differentiating between mental retardation with and without a pervasive 

developmental disorder can be complicated, especially in low functioning children, 

since impairments in social functioning are apparent in both children with mental 

retardation and in children with a pervasive developmental disorder. Thus, in children 

with mental retardation and a pervasive developmental disorder, the low mental age 

and the pervasive developmental disorder may account for an overlap in behavior 

(Wing, Gould, Yeates, & Brierley, 1977; DiLavore, Lord, & Rutter, 1995; Wing, 1997; 

Kraijer, 1997; Towbin, 1997). A differentiation within the spectrum of pervasive 

developmental disorders between AD and PDD-NOS in children with mental 

retardation is even more complicated, if possible at all. However, for the approach of 

children with mental retardation and a pervasive developmental disorder, the 

recognition of the presence of a co-morbid pervasive developmental disorder is of 

great importance, much more so than the differentiation within the spectrum of 

pervasive developmental disorders (Siegel, 1996; Kraijer, 1997). 

From both clinical experiences and research, it is well known that co-occurrence 

of a pervasive developmental disorder in mental retardation causes many additional 

problems for children and their environment (Tsai, 1996; Kraijer, 1997). Bryson 
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(1996) mentioned significant behavior and additional psychiatric problems in 50% of 

the people with a pervasive developmental disorder. Tsai (1996) reviewed various 

studies with high percentages of additional behavioral problems. The co-morbid 

problems vary from separation anxiety, self-injurious behavior, general anxiety or 

fears, hyperactivity, compulsions/rituals, depression, irritability/agitation, sleep 

problems, tics, excessive masturbation and rumination (Kraijer, 1997). Children with 

a pervasive developmental disorder show marked problems in adaptive behavior as 

well (Volkmar et al., 1987; Carter et al., 1998). The additional problems have major 

clinical implications with respect to treatment for children and adolescents with a co-

morbid pervasive developmental disorder.  

Identification of a pervasive developmental disorder is a central factor to provide 

specific services and interventions for those affected, and to raise the awareness of 

health professionals and educational authorities about autism and other severe 

developmental disorders (Bryson, 1996). For identification it is necessary to be able 

to measure or screen for pervasive developmental disorders with instruments, to 

collect information on the behavior in a standardized way. Information on the 

behavior of a child is then collected in the same way for each child, and can be 

compared to information collected on other children with a pervasive developmental 

disorder. However, instruments are only valuable if they measure pervasive 

developmental disorders validly and reliably. Therefore it is important to study the 

utility of instruments for pervasive developmental disorders in the population with 

mental retardation. 

In this paper, two screening instruments will be evaluated, based on the results 

of a total population-based screening of children and adolescents with mental 

retardation in Friesland, a northern province in the Netherlands. The population was 

administered with two standardized screening instruments: the Autism Behavior 

Checklist (Krug, Arick, & Almond, 1980) and the Scale of Pervasive Developmental 

Disorder in Mentally Retarded persons (Kraijer, 1997).  

The objective of this paper was to compare the performance of the two 

screening instruments in a population with mental retardation in two ways: First, we 

investigated the two measures in relationship to each other. Second, we tested the 

validity of the screening instruments related to the diagnostic instruments Autism 

Diagnostic Interview-Revised (Lord, Rutter, & Le Couteur, 1994), Autism Diagnostic 

Observation Schedule (Lord, Rutter, DiLavore, & Risi, 1998), and to the clinical 
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classification (APA, 2000), in order to investigate the value of the screening 

instruments to detect children at high risk for a classification of a pervasive 

developmental disorder by these three diagnostic tools. For clinical practice the 

clinical classification is the gold standard, often founded with the combination of ADI-

R and ADOS. This combination is considered the gold standard for research. 

However, administering these instruments, or going through the diagnostic process, 

is very time consuming both for parents and clinicians, and should be restricted to 

children at high risk, to prevent unnecessary burden for parents. Therefore it would 

be useful to have screening instruments that detect children who are at high risk to 

be classified as having a pervasive developmental disorder by the diagnostic 

instruments or the clinical classification. 

 

2.2 Method 
The design of this study involved screening all children and adolescents with 

mental retardation between 4 and 18 years of age in Friesland. The screening 

instruments attempted to identify participants with a pervasive developmental 

disorder (PDD-MRS) or AD (ABC). Positive screens (PDD-MRS positive cases) were 

further evaluated with the two diagnostic instruments and a clinical classification. A 

random selection of negative screens was also evaluated to determine false negative 

rates. A graphic overview of the study is presented in figure 2.1. 

 

Participants 
The participants for this study were recruited from Friesland, a northern 

province of the Netherlands. At the time of the study, the total population was about 

618,000, including approximately 120,000 children between 4 and 18 years old. All 

1436 children and adolescents between 4 and 18 years, known to facilities for 

children and adolescents (suspected) with mental retardation (schools, day-care 

facilities and institutions) were approached. All levels of mental retardation were 

included. No participants were excluded based on etiology of mental retardation, 

presence of sensory or motor impairments, or co-morbid psychiatric disorders or 

behavior problems. With this procedure, 1059 (671 males, 388 females) participated, 

a response rate of 73.7%.  
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Figure 2.1 Overview of sampling procedure 

Excluded 
n=7 

Approached 
n=1436 

ADI-R 
ADOS 
DSM-IV-TR Clinical Classification 

Parent

Facility 

Approached for 
diagnostic 
stage 
n=145 

Total cohort diagnostic stage 
n=184 
18.7% of PDD-MRS responders;  
13.8% of initial sample 

Response 
n=123 (84.8%) 

PDD-MRS non-PDD 
n=61* 

PDD-MRS PDD 
n=152 

Non-Response 
n=30 

Telephone interview parents 
(PDD-MRS, demographic and 
background information only) 
n=127 

ABC 
n=827 
84.0% of PDD-MRS responders; 
61.9% of initial sample 

PDD-MRS 
n=985 

Response 
n=985 (73.3%) 

*  As a control group, these participants were randomly selected from two subgroups based on their 
ABC scores: below or above cut-off; all have PDD-MRS scores below cut-off. 
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However, 7% of the children and adolescents who responded appeared to have 

no mental retardation, or to be above 18 or under 4 years old. If we hypothesize this 

same proportion in the non-response group, a corrected initial sample would be 1336 

children between 4 and 18 years with mental retardation, with a response of 985. In 

this study, only participants with mental retardation, between 4 and 18 years, of 

whom we had information on both screening instruments were included (n=827, 

response rate of our corrected initial sample of 61.9%). The characteristics of the 

cohort are presented in table 2.1. 

 
Table 2.1 Characteristics of the cohort 

  
All respondents 
with ABC and 

PDD-MRS scores 

All respondents who were 
clinically classified as: 

 PDD          Non-PDD 

  n % n % n % 

Sex Male 521 63.0 59 62.1 50 56.2 

 Female 306 37.0 36 37.9 39 43.8 

Age < 12 437 52.8 42 44.2 47 52.8 

 ≥ 12 390 47.2 53 55.8 42 47.2 

Level of MR Profound   80   9.7 29 30.5 11 12.4 

 Severe 102 12.3 24 25.3 29 32.6 

 Moderate 185 22.4 17 17.9 15 16.9 

 Mild 460 55.6 25 26.3 34 38.2 

Total  827  95  89  

 

For this study, the participants were assigned to the four levels of mental 

retardation: profound, severe, moderate or mild. In 83.6% of the cases, this 

classification was based on information from intelligence tests or developmental tests 

obtained by the facility. In most cases these were standardized tests, e.g. Wechsler 

Intelligence Scale for Children-Revised, WISC-R (Wechsler, 1974; Vander Steene et 

al., 1986), Wechsler Preschool and Primary Scale for Intelligence-Revised, WPPSI-R 

(Wechsler, 1989; Vander Steene & Bos, 1997), Non-verbal intelligence tests, e.g. 

Snijders-Oomen Niet-verbale intelligentie test-Revisie, SON-R (Snijders, Tellegen, 

Winkel, & Laros, 1996), and the Dutch modification of the Bayley Scales of Infant 

Development (Bayley, 1969; Van der Meulen & Smrkovsky, 1983). The other 

participants were assigned to one of these categories based on the Vineland 
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Adaptive Behavior Scales-Survey Form, VABS (Sparrow, Balla, & Cicchetti, 1984), 

administered as part of the study and on clinical review of functioning.  

For the diagnostic stage of the study, 184 children and adolescents were 

selected: 123 participants identified as PDD by the PDD-MRS, and 61 controls, 

identified as non-PDD by the PDD-MRS. The controls were randomly selected from 

two groups, e.g. AD or non-AD by the ABC. The characteristics of the diagnostic 

cohort are also presented in table 2.1. 

 

Instruments 
Scale of Pervasive Developmental Disorder in Mentally Retarded persons (PDD-

MRS) 

The PDD-MRS is a Dutch instrument for the spectrum of pervasive 

developmental disorders based on the DSM-III-R, including AD and PDD-NOS, but 

with no differentiation between them. It is well studied and widely used since 1990 in 

the care of people with mental retardation in the Netherlands and Belgium (Kraijer, 

1997). The instrument was developed for use with children and adults with mental 

retardation. It is a 12-item questionnaire completed by clinicians, with dichotomous 

items on the three aspects of pervasive developmental disorders: communication, 

social behavior and stereotyped behavior. Weighted factors 1, 2, or 3 are assigned to 

the item scores and the maximum score is 19. Psychometric qualities were tested in 

a large population (n=1230), including all levels of mental retardation. Sensitivity 

(92.3%) and specificity (92.4%) were excellent, compared to a DSM-III-R diagnosis 

made by a clinician. Scores on the PDD-MRS are divided into three categories: a 

PDD category (scores of 10 and more), a doubtful PDD/non-PDD category (scores 

between 7 and 9) and a non-PDD category (scores of 6 or less). In this study, school 

psychologists or teachers completed the PDD-MRS on 985 participants. 

 

Autism Behavior Checklist (ABC) 

At the time of this study, the ABC (Krug et al., 1980) was the only available 

standardized internationally applied instrument for AD, suitable for screening a large 

population. The ABC was included with the criteria as given by Oswald and Volkmar 

(1991). They proposed a cut-off of 58 and higher for AD and below 58 for non-AD, 

based on their study of sensitivity and specificity for the weighted sum scores, 
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compared to a clinical DSM-III diagnosis of AD. Parents completed the ABC on 827 

of the participants who were also administered with the PDD-MRS. 

 

Autism Diagnostic Interview-Revised (ADI-R) 

The ADI-R is a standardized investigator-based interview that aims to provide 

data on the behavior of a child or young adult to discriminate between AD and non-

AD (Le Couteur et al., 1989; Lord et al., 1994). The ADI-R focuses on the three 

aspects of autism, based on the DSM-IV and ICD-10. The ADI-R is conducted in an 

interview with parents or caregivers and is applicable for mental ages from about 18 

months into adulthood (Lord et al., 1994).  

The ADI-R was administered (and audiotaped) with parents of the 184 

participants in the diagnostic stage of the study, as outlined in figure 2.1. Seven 

interviewers were trained in administering and scoring the interview. All interviewers 

had reached 80% reliability in scoring the ADI-R as required, before they started 

interviewing parents.  

 

Autism Diagnostic Observation Schedule (ADOS) 

The ADOS is a semi-structured observational instrument, developed for 

children, adolescents and adults who may have a pervasive developmental disorder, 

based on the DSM-IV (Lord et al., 1998). Scores on the ADOS are divided into three 

categories: AD, PDD-NOS and non-PDD. The instrument is based on an earlier 

version of the Autism Diagnostic Observation Schedule (ADOS, (Lord et al., 1989)) 

and the Pre-Linguistic Autism Diagnostic Observation Schedule (PL-ADOS, 

(DiLavore et al., 1995)). The assessment consists of various standardized situations, 

in which certain behavior (social, communicative, play or stereotyped) is expected to 

be elicited. The ADOS consists of four modules, each applicable for children, 

adolescents or adults of different levels of language and development. Interrater 

reliability, internal consistency, test-retest reliability and diagnostic validity are 

reported to be high, on item, domain and classification levels for autism and non-

spectrum diagnoses (Lord et al., 2000).  

Three trained examiners administered the ADOS with the 184 participants of 

the diagnostic stage of the study. Each examiner had reached 80% reliability, as 

required, before administering the ADOS. All (videotaped) observations took place in 

the school, day-care facility or institution. To investigate the interrelationship between 
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the screening instruments and the ADOS, the screening instruments were compared 

to both the ADOS AD category and the ADOS PDD category (including both AD and 

PDD-NOS). 

 

Clinical classification 

Clinical classifications were assigned by four experienced clinicians, two board 

certified child and adolescent psychiatrists (R.B.M. and C.E.J.K.), one clinical and 

developmental psychologist (D.W.K.) and one resident (E.J.M.). When a case was 

very difficult to assess, consensus classification was made through reviewing and 

discussing the available information.  

The clinical classification was made according to DSM-IV-TR criteria, based on 

parent information, collected with the ADI-R and observation of the child on video, 

during the ADOS. The clinicians were blind for the outcome on the algorithms of the 

ADI-R and the ADOS. Each combination of two clinicians classified ten children in 

common. They were unaware of which child, which other clinician or outcome of the 

other classification. In order to measure the level of agreement of classification (AD, 

PDD-NOS, non-PDD) between clinicians, a weighted kappa was calculated. The 

weights used were 1 for exact agreement, .5 if one rater scored AD and the other 

PDD-NOS and 0 in all other cases. The percentage of agreement found was 81.2% 

and the weighted kappa coefficient was .66 (sd .13). Both the percentage of 

agreement and the weighted kappa values are considered good according to the 

criteria of Cicchetti (2001), that combine the criteria reported earlier by Cicchetti and 

Sparrow (1981) for weighted kappa values and the criteria reported by Cicchetti, 

Volkmar, Klin and Showalter (1995)  for percentages of agreement.  

To examine the contribution of both screening instruments to the clinical 

classification, the screening instruments were compared to both the AD classification 

of the clinicians and the broader PDD classification (including both AD and PDD-

NOS). 

 

Statistics 
The agreement between the screening instruments was evaluated using 

Pearson’s correlation and kappa statistic, the latter interpreted with the criteria 

proposed by Landis and Koch: 0-.2 slight, .21-.4 fair, .41-.6 moderate, .61-.8 

substantial, .81-1 almost perfect (Landis & Koch, 1977).  
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To investigate the multivariate relationship between caseness on the ADI-R, 

ADOS and the clinical classification on one hand, and the screening instruments on 

the other, a Logistic Regression was applied. Age, sex and level of mental retardation 

were included in this analysis as well (SPSS Inc., 1999).  

The sensitivity and specificity of the screening instruments compared to ADOS 

and ADI-R was studied with Receiver Operating Characteristic (ROC) analysis (Stata 

Corporation, 2001), on 184 participants. With this method sensitivity and specificity 

can be studied over the whole range of scores of the screening instruments instead 

of the defined cut-off only. The overall measure of agreement between criterion and 

screening instruments is the area under the curve (AuC). This is an estimate of the 

probability that a randomly chosen participant with the disorder (according to the 

criterion) will have a higher score (on the screening instrument) at each cut-point than 

a randomly chosen participant who does not have the disorder (according to the 

criterion) (Murphy, 1990). 

 

2.3 Results 
Agreement between the PDD-MRS and the ABC 

Table 2.2 presents the participants identified as PDD by the PDD-MRS and AD 

by the ABC in the total cohort and in the group that was clinically classified. The 

PDD-MRS identified 18.4% of all participants as PDD, the ABC 17.3% as AD.  

 
Table 2.2 PDD-caseness according to PDD-MRS and ABC 

 
All respondents with 
ABC and PDD-MRS 

scores 

All respondents who were clinically classified 
as: 

 PDD Non-PDD 

 ABC + ABC- Total ABC+ ABC- Total ABC+ ABC- Total 

PDD-MRS+     64   88 152 43 34 77  9 37 46 

PDD-MRS-     79 596 675 12  6 18 11 32 43 

Total   143 684 827 55 40 95 20 69 89 

 

Although the prevalence rates of the PDD-MRS and the ABC were comparable, 

the instruments partially identified different participants. The PDD-MRS agreed with 

the ABC on caseness in 44.8% of the participants. The ABC identified 42.1% of the 

participants identified as cases by the PDD-MRS. Both kappa statistic and correlation 

between total scores showed that level of agreement was fair (κ=.24, p<.01; 
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Pearson’s r=.46, p<.01). One might expect a strong association between the 

comparable domains of the instruments. However, the Pearson’s r correlation 

between the domains of the different instruments was .29 for PDD-MRS ‘contact’ and 

ABC ‘relating’, .26 for PDD-MRS ‘communication’ and ABC ‘language’, and .33 and 

.48 for PDD-MRS ‘behavior’ and ABC ‘sensory’ and ‘body/object use’ respectively (all 

correlations p<.01). These values were in the same range as the total scores 

correlation. 

 
Table 2.3 Contribution of both screeners to the AD classification of ADOS, ADI-R and clinical classification 

  ADOS ADI-R Clinical classification 

  Odds ratio 95% CI Odds ratio 95% CI Odds ratio 95% CI 

PDD-MRS Non-PDD     1      1      1  

 PDD     4.20** 2.05-8.63     2.90** 1.38-6.13     7.90** 2.54-24.52 

ABC Non-PDD     1      1      1  

 PDD     1.94   .99-3.81     8.21** 4.03-16.7     5.71** 2.60-12.53 

Sex Female      1      1      1  

 Male     2.03* 1.04-3.97       .88   .44-1.75     1.01   .50-2.42 

Age < 12     1      1      1  

 ≥ 12       .84   .43-1.64       .88   .44-1.74      .94   .43-2.07 

Level of MR Mild      1      1      1  

 Moderate      1.98   .76-5.20       .61   .22-1.69     2.59   .79-8.53 

 Severe/ 
Profound     4.14** 1.94-8.87     1.30   .61-2.78     2.35   .86-6.40 

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

 

Validity of the screeners compared to ADOS, ADI-R and clinical classification 
The odds ratio’s (OR) presented in table 2.3 and 2.4, express the increased risk 

of being classified as AD or PDD according to a criterion (ADI-R, ADOS or clinical 

classification) when a participant had a score in the clinical range of the ABC or the 

PDD-MRS, controlled for all the other variables included in the model. For example, a 

participant classified as PDD on the PDD-MRS had an elevated chance of 4.2 to be 

classified as PDD on the ADOS related to the participants that were not classified as 

PDD on the PDD-MRS. Although participants classified as AD on the ABC also had 

more chance (OR=1.94) to get an ADOS AD diagnosis, this difference did not reach 

statistical significance.  
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The highest probability of an AD classification on the ADI-R was found for 

children identified as AD by the ABC, but children identified as PDD by the PDD-MRS 

had an increased probability as well. With respect to the clinical classification, 

children identified as AD or PDD on either of the screening instruments had an 

almost equally high probability to be clinically classified as AD or PDD. In general, 

when the screening instruments were included in the logistic regression equation, 

sex, age and level of mental retardation had scarcely any additional influence on 

PDD-caseness. An exception is the ADOS, where severe/profound mental 

retardation and being a boy gave an elevated additional risk for AD/PDD. 
 

Table 2.4 Contribution of both screeners to the PDD classification of ADOS and clinical 
classification 

  ADOS Clinical classification 

  Odds ratio 95% CI Odds ratio 95% CI 

PDD-MRS Non-PDD     1      1  

 PDD     7.87*  3.64-17.03     4.52*  2.16-9.46 

ABC Non-PDD     1      1  

 PDD     2.05    .92-4.59     5.23* 2.59-10.57 

Sex Female      1      1  

 Male     1.38    .65-2.95     1.25   .64-2.43 

Age < 12     1      1  

 ≥ 12     1.87    .88-3.97     1.23   .63-2.40 

Level of MR Mild      1      1  

 Moderate      1.39    .49-3.94     1.07   .40-2.83 

 Severe/Profound     3.54*   1.55-8.20     1.33    .63-2.80 

* p<.01 

 

Table 2.5 shows the overall level of agreement between the screening 

instruments and AD- or PDD-caseness according to ADOS, ADI-R and the clinical 

classification. From a ROC analysis the ‘area under the curve’ statistic (AuC) was 

obtained. We tested the difference on that statistic between the screening 

instruments. With perfect agreement the AuC has a value of 1, and with a value of 

0.5 the agreement is no more than what could be expected by chance. Note that in 

this analysis each possible cut-off score of the screening instruments was tested. The 

AuC therefore is a continuous measure of the criterion related validity. The 
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calculation of sensitivity and specificity, which are the other statistics presented in the 

table, was based on the standard cut-off scores. All AuC’s presented in the table 

were significantly higher than what could be expected by chance. The PDD-MRS had 

a significantly higher AuC than the ABC when these measures were related to the 

ADOS PDD classification, but the reverse was true when they were related to the 

ADI-R AD classification. Compared to the clinical classification, both screeners were 

equally able to measure PDD or AD as defined by the clinical classification. These 

results resemble the tendency in the odds ratio’s presented in table 2.3 and 2.4. 

The sensitivity and specificity statistics in general show a higher sensitivity for 

the PDD-MRS, hence this instrument was better able to identify children as PDD who 

were identified as AD or PDD by the diagnostic instruments. The ABC had a higher 

specificity, which implies that this instrument was less inclined to identify children as 

AD who were not classified as AD or PDD by the diagnostic instruments. 

 
Table 2.5 Sensitivity and specificity of PDD-MRS and ABC compared with ADOS, ADI-R and clinical 
classification (AD classifications and broader PDD classifications when applicable) 

   ADOS ADI-R Clinical classification 

 Obs  PDD AD AD PDD AD 

PDD-MRS (total) 184 Area under the Curve     .779** .715 .680 .742 .770 

  Sensitivity1 .800 .815 .770 .811 .917 

  Specificity1 .648 .478 .423 .483 .419 

ABC (total) 184 Area under the Curve  .618 .631   .789* .752 .757 

  Sensitivity1 .454 .500 .644 .579 .708 

  Specificity1 .704 .685 .804 .775 .699 

* p < .05, compared to PDD-MRS, ** p < .01, compared to ABC, 1 sensitivity and specificity based on 
cut-off (PDD-MRS: 10+ PDD, 9- no PDD; ABC: 58 + AD, 57- no AD) 

 

2.4 Discussion 
This study reports on the performance of two screening instruments, e.g. ABC 

and PDD-MRS, in a large population of children and adolescents with mental 

retardation. The first objective of the study was to examine the interrelationship 

between the ABC and the PDD-MRS. Although the percentage of children identified 

as PDD by the PDD-MRS resembles the percentage of children identified as AD by 

the ABC (18.4% and 17.3% respectively), they partially identify different cases. 
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Therefore, the agreement about clinical cases and the correlation between scores on 

the instruments, both total and domain scores, are only moderate.  

The second objective was to investigate the validity of the screening 

instruments related to the diagnostic instruments ADI-R, ADOS and to the clinical 

classification. The results indicate that the ABC is most valid compared to the ADI-R, 

the PDD-MRS to the ADOS. Compared to the clinical classification, both screening 

instruments are equally valid. The PDD-MRS has a high sensitivity and a lower 

specificity. The advantage of the PDD-MRS therefore is that it identifies many 

children as PDD, who are actually classified as such by the diagnostic instruments. 

However, it is inclined to be over-inclusive. The ABC has a higher specificity and a 

lower sensitivity, indicating the merit that it does not identify many children as AD 

who are classified as non-PDD by the diagnostic instruments. Yet, the ABC is 

inclined to miss children who are classified as AD or PDD by the diagnostic 

instruments.  

Two factors seem to play a role in the differences in subject identification of the 

different screening instruments and diagnostic tools: the different underlying 

concepts and the different sources of information. With respect to the first, the PDD-

MRS was developed for the spectrum of pervasive developmental disorders, based 

on the DSM-III-R. The concept of the ADOS is comparable, based on the DSM-IV, 

which may explain their level of agreement. The ABC and ADI-R were developed to 

identify the more narrow concept autism and although they arise from different times 

and theoretical frameworks, they seem to resemble each other fairly closely.  

With respect to the source of information, the PDD-MRS is completed by school 

psychologists/teachers, both ABC and ADI-R are administered with parents. The 

ADOS involves an external observer. From clinical practice it is known that parents 

and teachers or psychologists may have different perceptions about symptoms of a 

pervasive developmental disorder of a child. The same source of information for ADI-

R and ABC might increase the strength of the relationship between them. Although 

the ADOS and the PDD-MRS use different sources of information, their relationship 

is strong as well. This could be explained by the fact that the situation in which the 

behavior of the child is evaluated is similar, as both instruments observe the child’s 

behavior in school or in the facility.  

The present study has several limitations that should be acknowledged in order 

to properly interpret the findings. Two issues concern the population of our study. 
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One is the fact that we only included participants with mental retardation, although 

pervasive developmental disorders are not restricted to the mental retardation 

population. In general however, to investigate disorders with a low prevalence in the 

population the best option is to study a high-risk population. As 70-90% of the 

children with a pervasive developmental disorder have mental retardation, the 

population with mental retardation may certainly be considered a high-risk population. 

The other issue is, despite our large number of participants with mental retardation, 

we may have missed some systematically. We did not approach children/adolescents 

who were in regular schools only. Yet, most of the children/adolescents with mental 

retardation who attend regular schools, also attend special schools part of the week. 

In that case, they were included in our study through their special school. Other 

participants we may have missed were young children who were not referred to 

special education yet, or older adolescents who left school and were not known to 

another facility yet. However, these numbers will be very small.  

A limitation with respect to the design of the study is the fact that we used 

different instruments for different sources. Therefore, it is impossible to draw firm 

conclusions about the underlying factor for the limited level of agreement between 

the screening instruments. The optimal design to study the relationship between the 

performance of different instruments related to their content and to the source of 

information would be to use the same instruments for both sources. However, the 

findings of Szatmari et al. (1994), who used the ABC for both parents and teachers, 

indicate a low correlation between the scores of both informants. This supports our 

idea that the source of information should be considered as an important factor when 

interpreting the differences in subject identification. Another limitation was the fact 

that the reliability of the instruments was not tested. Nevertheless, the interviewers 

were thoroughly trained and reached an interrater reliability of 80% before 

administering the ADI-R or ADOS. 

From a clinical point of view, insight in the presence of pervasive developmental 

disorders is very important for planning of services and intervention of problems 

specifically related to pervasive developmental disorders in the population with 

mental retardation. Since co-morbid problems due to the full spectrum of pervasive 

developmental disorders in children with mental retardation are known to be severe, 

early identification, and raising the awareness of health professionals and 

educational authorities about identifying pervasive developmental disorders, are of 
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great importance. However, administering extensive diagnostic instruments such as 

the ADI-R or ADOS to large groups of children with mental retardation is impossible. 

Thus, screening instruments that detect children who are at high risk to be classified 

as AD or PDD by these instruments or clinically, are of great value. The present 

study shows that, although the PDD-MRS and the ABC measure pervasive 

developmental disorders differently, the instruments have their own specific 

contribution and show high values of validity, the ABC in comparison to the ADI-R, 

the PDD-MRS in comparison to the ADOS. Each of them contributes to the clinical 

classification.  

For clinical practice, this leads to the question which screener would be most 

useful in identifying pervasive developmental disorders in children and adolescents 

with mental retardation. This depends on the aim of the screening. Screening with 

the ABC is very specific, but bears the risk of under-inclusiveness. The PDD-MRS 

detects many children at risk, yet is over-inclusive. From a clinical perspective, over-

inclusiveness would be preferred from these two. Missing a child who actually has a 

pervasive developmental disorder, causes more problems for both the child and 

his/her environment, than identifying a child as having a pervasive developmental 

disorder, who appears to have no pervasive developmental disorder in the long term. 

The combination of both screeners results in double the time and double the costs, 

however this could be considered in specific circumstances.  
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Abstract 
The interrelationship between the ADI-R, ADOS and clinical classification was 

studied in 184 children and adolescents with mental retardation. The agreement 

between the ADI-R and ADOS was fair, with a substantial difference between 

younger and older children (5-8 vs. 8+). Compared to the DSM-IV-TR classification of 

AD and PDD, both instruments measure AD or PDD validly and reliably. Even in low 

functioning children the interrelationship between the instruments and the clinical 

classification was satisfactory. The combination of ADI-R and ADOS identifies AD or 

PDD, as described in the DSM-IV-TR, most appropriate. Both instruments seem to 

be of great value in the diagnostic process of pervasive developmental disorders in 

children and adolescents with mental retardation.  
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3.1 Introduction 
Diagnosing pervasive developmental disorders is complicated, especially in 

individuals with mental retardation, and should be based on a diagnostic process 

involving extensive information from child, parents and school or other important 

sources. Instruments (e.g. questionnaires, interviews, observation methods, etc.) 

may be helpful in this process. With instruments information on the behavior of a 

child can be collected in a standardized way. This means that the same information 

is collected in the same way in the diagnostic process of each child. The information 

that is collected can be compared to the information collected on other children with 

pervasive developmental disorders. However instruments are only valuable if they 

measure pervasive developmental disorders validly and reliably. Therefore it is 

important to study the interrelationship between instruments and the clinical 

diagnosis.  

Even with information from all sources and from instruments, differentiation 

between pervasive developmental disorders and mental retardation is complicated. 

First, the definition of pervasive developmental disorders includes a broad group of 

children. Especially children with a diagnosis in the category of Pervasive 

Developmental Disorder-Not Otherwise Specified are difficult to describe as one 

homogeneous group (Bailey, Phillips, & Rutter, 1996; Buitelaar, Van der Gaag, Klin, 

& Volkmar, 1999; Luteijn et al., 2000). But even in the category of core autism, with 

more stringent criteria in both DSM-IV-TR (APA, 1994) and ICD-10 (WHO, 1992), not 

all children show the same behavior (Wing & Gould, 1979; Wing, 1997).  

Second, since low mental ages may account for less developed social and 

communicative behavior in itself (Wing, 1997) there is a behavioral overlap between 

children with mental retardation and children with pervasive developmental disorders 

(DiLavore, Lord, & Rutter, 1995). Besides that, in young non-verbal children there is 

a substantial overlap with behavior in typically developing children, because of the 

large variation in normal behavior. This complicates a diagnosis of both pervasive 

developmental disorders (DiLavore et al., 1995) and mental retardation. Although 

present in all levels of functioning, the differentiation issue is most apparent in low 

functioning children with mental retardation, because of the lack of differentiated 

social or communicative behavior, and the presence of stereotyped behavior in low 

functioning children with mental retardation, as well as in children with pervasive 

developmental disorders. 
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Instruments developed for the assessment of pervasive developmental 

disorders may be helpful in differentiating between pervasive developmental 

disorders and mental retardation, although each instrument has its limitations (Lord, 

Rutter, & Le Couteur, 1994). These limitations seem not specifically to be related to 

the instruments. Especially low functioning children with mental retardation show a 

narrow behavioral repertoire (Kraijer, 1997). Therefore application of the concept of 

pervasive developmental disorders is difficult in this group, which complicates the 

differentiation between mental retardation and pervasive developmental disorders, 

even with instruments. However, to standardize the diagnostic process of children 

and adults, instruments are needed for clinical and for research purposes.  

In recent years, a combination of instruments was developed, for assessing 

pervasive developmental disorders in children and adolescents: the Autism 

Diagnostic Interview-Revised (Le Couteur et al., 1989; Lord et al., 1994; Lord, 1997)  

and the Autism Diagnostic Observation Schedule (Lord et al., 1989; DiLavore et al., 

1995; Lord, Rutter, DiLavore & Risi, 1998). Both instruments provide extensive data 

on the three aspects of pervasive developmental disorders, as mentioned in the 

DSM-IV-TR and ICD-10: 1) qualities of reciprocal social interaction, 2) 

communication and language and 3) repetitive, restricted, and stereotyped interests 

and behaviors. When used together, data are available both on the current behavior 

(observation with ADOS), and on the history and development of the child (interview 

with parents/caregivers with ADI-R). The algorithm of the ADI-R differentiates 

between AD and non-AD and the algorithm of the ADOS differentiates between AD, 

PDD-NOS and non-PDD.  

Since both instruments are relatively new, there is only a limited number of 

studies that specifically address the psychometric qualities. For the purpose of this 

paper we reviewed the studies of the ADI-R and the ADOS with respect to children 

with mental retardation. 

Early studies showed that the predecessors of the ADOS (Lord et al., 1989; 

DiLavore et al., 1995) discriminated well between autism and mental retardation in 

higher functioning children but less well in low functioning children. Developmental 

level played a role in outcome on the ADOS (Lord et al., 1989). Currently the ADOS 

provides a standardized observation for a wider age and developmental range and 

the role of developmental level was not mentioned anymore (Lord et al., 2000). In 

this recent study of Lord et al. (2000) reliability and validity of the items, domains and 
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classifications of each module were reported to be good to excellent. Discrimination 

between AD versus non-spectrum disorders was better than discrimination between 

AD and PDD-NOS. The ADOS seems to be a very well developed, standardized 

observational instrument, which provides the examiner with extensive information on 

the current social and communicative behavior, and which has good psychometric 

qualities. The instrument seems to be most applicable for children with mental ages 

from 15-18 months and higher. The authors stated that it still seems complicated to 

determine how the ADOS can discriminate between low functioning children with and 

without autism. 

With respect to the ADI-R, the minimal mental age seems to be around 18 

months. Accurately discriminating between AD and low functioning mental 

retardation in non-verbal children seems to be difficult, the ADI-R seems to be over-

inclusive in non-verbal children with mental ages of 18 months or less (Fombonne, 

1992; Lord et al., 1994; Cox et al., 1999). Although the algorithms of the ADI and 

ADI-R seem to apply to all individuals with autism, sensitivity is lower for high 

functioning individuals, whereas specificity is lower for low functioning individuals 

(Lord et al., 1997). Especially communication items do not seem to be helpful in 

differentiating between children with autism and low functioning children with mental 

retardation (Lord, Storoschuk, Rutter, & Pickles, 1993). The ADI-R provides 

extensive information about the history and development of the child. However, the 

role in discriminating between AD and non-AD in low functioning individuals seems 

complex. 

According to the literature reviewed here, diagnosing pervasive developmental 

disorders in children and adolescents with mental retardation is complicated, 

especially in lower functioning children and adolescents, even with the ADI-R and 

ADOS. The underlying issues are the definition of pervasive developmental disorders 

and the behavioral overlap between children with mental retardation, pervasive 

developmental disorders or young, typically developing children. Further investigation 

of the ADI-R and ADOS in a population with mental retardation, including the lowest 

functioning individuals, will contribute to understanding the value of these instruments 

in the diagnostic process in this population. 

The study presented in this paper had two main objectives. The first objective 

was to describe the interrelationship between the ADI-R and ADOS in children and 

adolescents with mental retardation. The second objective was to study the criterion 
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related validity between a clinical DSM-IV-TR classification and the ADOS and ADI-

R, in individuals with mental retardation.  

 

3.2 Method 
Sample Selection 

In this study, 184 children and adolescents with mental retardation between the 

ages of 5 and 20 years were evaluated. All levels of mental retardation were 

included. The level of mental retardation was evaluated with standardized 

intelligence tests, Wechsler Intelligence Scale for Children-Revised, WISC-R 

(Wechsler, 1974; Vander Steene et al., 1986), Wechsler Preschool and Primary 

Scale for Intelligence-Revised, WPPSI-R (Wechsler, 1989; Vander Steene & Bos, 

1997), Non-verbal intelligence tests, e.g. Snijders-Oomen Niet-verbale intelligentie 

test-Revisie, SON-R (Snijders, Tellegen, Winkel, & Laros, 1996), Dutch modification 

of the Bayley scales of Infant Development (Bayley, 1969; Van der Meulen & 

Smrkovsky, 1983) and adaptive behavior scales, Vineland Adaptive Behavior Scales 

VABS-Survey Form (Sparrow, Balla, & Cicchetti, 1984), and the Social Functioning 

Scale for the Mentally Retarded, SRZ, (Kraijer & Kema, 1994), i.e. a modified version 

of the Cain-Levine Social Competency Scale (Cain, Levine, & Elzey, 1963). The 

participants were selected from an epidemiological study of pervasive developmental 

disorders we conducted earlier, in a total population of children and adolescents with 

mental retardation in the province of Friesland (de Bildt et al., in press). The selection 

was based on the Scale of Pervasive Developmental Disorder in Mentally Retarded 

persons, PDD-MRS (Kraijer, 1997). This is a 12-item questionnaire completed by 

clinicians, with dichotomous items on the three aspects of pervasive developmental 

disorders, e.g. communication, social behavior and stereotyped behavior. Weight 

factors 1, 2, or 3 are assigned to the item scores. Children in the PDD category 

(scores 10 and higher) on this instrument (n=123) were evaluated with ADI-R, ADOS 

and a clinical classification. A random selection of negative screened participants 

(scores 9 and lower, n=61) was evaluated as well. In table 3.1 the sample 

characteristics are presented.  
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Table 3.1 Sample characteristics 

 Sex Age 

  Male Female    

Level of MR n n % n % range mean sd 

Profound   40   22 55.0 18 45.0 6-19 11.31 3.53 

Severe   53   33 62.3 20 37.7 5-20 12.60 4.43 

Moderate   32   18 56.3 14 43.8 6-16   9.79 2.96 

Mild   59   36 61.0 23 39.0 5-19 10.62 3.59 

Total 184 109 59.2 75 40.8 5-20 11.19 3.85 

 
Instruments 
Autism Diagnostic Interview-Revised 

Seven trained interviewers administered the ADI-R in the home of the 

parents/caregivers. All interviewers had reached 80% reliability in scoring the ADI-R 

as required. Data analysis involved the recommended algorithm, which provides 

information on the history and development of the individual (mostly information on 4-

5 years of age, or ‘ever’). The internal consistency of the ADI-R domains in our 

sample were slightly lower than described by Lord et al. (1994), but followed the 

same pattern, with highest alpha’s for social (.90) and communication (.76), and 

lowest for repetitive behavior (.59).  

 

Autism Diagnostic Observation Schedule 

Three trained examiners administered the ADOS in the school, day-care facility 

or institution where the child was during the day. Each examiner had reached 80% 

reliability as required. All ADOS’s were videotaped. Two trained raters coded the 

ADOS independently, immediately after administration. When raters disagreed on 

scoring, consensus was reached by discussing the item and reviewing the videotape.  

Internal consistency of the domains varied between the different modules. For 

all modules the pattern of internal consistency corresponded with the pattern of 

internal consistencies described by Lord et al. (2000), with highest internal 

consistency for the social domain (.51-.82) and the combination of the social and 

communication domain (.66-.87), lower for the communication domain (.58-.67) and 

lowest for stereotyped behavior (.07-.44). In general, the values found for module 1 
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(n=81) and 2 (n=61) were higher than for module 3 (n=36) and 4 (n=6). This may be 

due to the number of individuals observed with each module.  

 

Clinical classification 

Clinical classifications were assigned by four experienced clinicians, two board 

certified child and adolescent psychiatrists (R.B.M. and C.E.J.K.), one clinical and 

developmental psychologist (D.W.K.) and one resident (E.J.M.). When a case was 

considered difficult to assess, consensus classification was made through reviewing 

and discussing the available information.  

The clinical classification was made according to DSM-IV-TR criteria, based on 

parent information, collected with the ADI-R and observation of the child on video, 

during the ADOS. The clinicians were blind for the outcome on the algorithms of the 

ADI-R and the ADOS. Each combination of two clinicians classified ten children in 

common. They were unaware of which child, which other clinician or outcome of the 

other classification. In order to measure the level of agreement of the diagnostic 

classification (AD, PDD-NOS, non-PDD) between clinicians, a weighted kappa was 

calculated. The weights we used were 1 for exact agreement, .5 if one rater scored 

AD and the other PDD-NOS and 0 in all other cases. The percentage of agreement 

found was 81.2% and the weighted kappa coefficient was .66 (sd .13). Both the 

percentage of agreement and the weighted kappa values are considered good 

according to the criteria of Cicchetti (2001), that combine the criteria reported earlier 

by Cicchetti and Sparrow (1981) for weighted kappa values and the criteria reported 

by Cicchetti, Volkmar, Klin and Showalter (1995) for percentages of agreement. The 

clinical classification was AD in 48, PDD-NOS in 48 and non-PDD in 89 cases.  

 

3.3 Results 
Interrelationship between ADI-R and ADOS 

In table 3.2, the agreement between the classifications based on the cut-offs of 

the algorithms of the ADI-R and ADOS is presented. The percentage of agreement 

was 63.6%. When agreement was controlled for chance with kappa statistic, 

agreement between ADI-R and ADOS AD was .272 for the total population. 

Agreement between ADI-R and ADOS AD and PDD-NOS was .288. Both values are 

poor. Agreement was much higher in younger children.  
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Table 3.2 Agreement between ADI-R and ADOS 

   ADI-R Agreement 

   AD Non-AD  

Age   n % n % % κ 

5-8 ADOS AD 18 42.9   3   7.1 

  Non-AD   4   9.5 17 40.5 
83.4 .667 

  PDD 22 52.4   8 19.0 

  Non-PDD   0 0 12 28.6 
81.0 .611 

8+ ADOS AD 38 26.8 33 23.2 

  Non-AD 27 19.0 44 31.0 
57.8 .155 

  PDD 53 37.3 47 33.1 

  Non-PDD 12   8.5 30 21.1 
58.5 .197 

Total ADOS AD 56 30.4 36 19.6 

  Non-AD 31 16.8 61 33.2 
63.6 .277 

  PDD 75 40.8 55 29.9 

  Non-PDD 42 22.8 12   6.5 
63.6 .282 

 

The Pearson’s r correlation between algorithm total scores of the ADI-R and 

ADOS was substantial, without a difference between younger and older children 

(total: .521, 5-8: .539, 8+: .517 (p<.01)).   

 
Criterion related validity of ADI-R and ADOS compared to DSM-IV-TR 

The sensitivity and specificity of the cut-off criteria of the algorithms for the ADI-

R and the ADOS compared to the clinical classification with the DSM-IV-TR are 

presented in table 3.3.  

 
Table 3.3 Sensitivity and specificity of the ADI-R and ADOS compared to the DSM-IV-TR (n=184) 

  Sensitivity 
cut-off 

Specificity 
cut-off 

Correctly 
classified 

Positive 
predictive value 

Negative 
predictive value 

DSM-IV-TR PDD ADOS .874 .472 .679 .639 .778 

 ADI-R .716 .787 .750 .782 .722 

DSM-IV-TR AD ADOS .917 .647 .717 .478 .956 

 ADI-R .771 .632 .668 .425 .887 
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Compared to the DSM-IV-TR PDD-classification, the ADOS had a higher 

sensitivity and a lower specificity, whereas the ADI-R had a high specificity and a 

lower sensitivity, which were closer to each other than for the ADOS. The percentage 

of cases correctly classified was lower for the ADOS than for the ADI-R. Negative 

predictive values were satisfactorily high for both instruments. Positive predictive 

value was lower for the ADOS than for the ADI-R.  

The variation of agreement on classification between each instrument and the 

clinical classification over age and level of functioning was tested with a logistic 

regression. The results are presented in table 3.4.  

 
Table 3.4 Variation of agreement of the ADI-R and ADOS with the DSM-IV-TR 
for PDD, over IQ and age 

  Agreement 
ADOS/DSM-IV-TR 

Agreement 
ADI-R/DSM-IV-TR 

  Odds ratio 95% CI Odds ratio 95% CI 

Age       1.11* 1.0-1.2      1.06 .97-1.15 

Level of MR Mild       1       1  

 Moderate       6.41**  2.59-15.86      2.13 .91-4.99 

 Severe      1.45  .64-3.27      1.59 .70-3.58 

 Profound      2.43  .98-6.05      1.94 .77-4.84 

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

 

The odds ratio’s (OR) express the increase or decrease in the probability of 

agreement between the instrument and the clinical classification, with increasing age 

and decreasing levels of functioning. For the ADI-R age and level of functioning had 

no significant effect. For the ADOS the probability of agreement with the DSM-IV-TR 

increased with increasing age and decreasing levels of functioning.  

A Receiver Operating Characteristic (ROC) analysis with the ADOS and ADI-R 

and criterion DSM-IV-TR classification was applied to further investigate these 

outcomes, which is presented in table 3.5.  

With this method the sensitivity and specificity of the ADOS and ADI-R were 

studied over their whole range of scores, instead of the cut-off criteria of the 

algorithms. In clinical practice, single fixed cut-off scores are needed to identify a 

child or adolescent as AD or PDD. However, we were also interested in how the 

ranges of scores on the algorithms were related to the classification with the DSM-IV-
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TR. The larger the Area under the Curve (AuC), the better the criterion related validity 

of the ADOS or ADI-R compared to the clinical classification. In the total population, 

the AuC was good for both the ADOS and the ADI-R. However, the criterion related 

validity of the ADI-R was significantly higher than of the ADOS, compared to the 

clinical classification. When the criterion related validity of the instruments compared 

to the clinical classification was studied per IQ level, all AuC were high, except for 

children with mild mental retardation in the comparison between the ADOS and the 

clinical classification. This resembled the pattern as found with the logistic 

regression. Combined scores of the ADOS and ADI-R resulted in an even higher 

AuC, which was significantly higher than for the total score of the ADOS alone.  

 
Table 3.5 Sensitivity and specificity of the ADOS and ADI-R compared to the DSM-IV-TR for PDD, 
tested with ROC analysis 

  DSM-IV-TR PDD 
ROC analysis 

   Area under the Curve 95.0% C.I. for AuC 

 Level of MR Obs  (AuC) Lower Upper 

ADOS Profound   40 .930 .849      1 

 Severe   53 .823 .707      .940 

 Moderate   32 .873 .737      1 

 Mild   59  .6561 .514      .798 

 Total 184 .808 .746      .870 

ADI-R Profound   40 .818 .638      .998 

 Severe   53 .880 .789      .971 

 Moderate   32 .935 .858      1 

 Mild   59 .860 .768      .952 

 Total 184  .8832 .835      .930 

Combination ADOS/ADI-R Total 184  .9023 .860      .944 
1 p < .05, compared with AuC of ADOS other levels of MR, 2 p < .05, compared with AuC of ADOS 
Total, 3 p < .01, compared with AuC of ADOS Total 

 

3.4 Discussion 
The ADI-R and ADOS are the most extensive standardized instruments for 

diagnosing pervasive developmental disorders at this moment. Since the instruments 

are rather new, more research is needed, especially in specific subgroups, e.g. older 

children/adults, children with other pervasive developmental disorders than autism, 
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language impaired children and low functioning children and adolescents with mental 

retardation (Fombonne, 1992; Lord et al., 1993; Lord et al., 1994; Cox et al., 1999; 

Lord et al., 2000). This study examined the interrelationship between the ADI-R and 

ADOS and between the instruments and a clinical classification with the DSM-IV-TR, 

in a population with mental retardation.  

The level of agreement between the diagnostic classification of the ADI-R and 

ADOS was not more than fair. We expected the concepts underlying the instruments 

to play a role in the disagreement, as the ADI-R differentiates between AD and non-

AD, whereas the ADOS differentiates PDD-NOS as well. If the concepts played a 

major role, we would expect the agreement between the ADI-R and the ADOS to be 

higher for AD than for PDD, including AD and PDD-NOS. However, in our population 

we found no difference in the level of agreement using the wider PDD classification 

or the more restrictive AD classification of the ADOS in the comparison with the AD 

classification of the ADI-R. The PDD classification of the ADOS includes more 

children than the AD classification of the ADI-R, which makes sense because of the 

wider concept. On the other hand, the AD classification of the ADOS includes fewer 

children than the ADI-R, which could be explained by two factors. First, the source of 

information differs between the instruments: the ADI-R is administered with parents, 

the ADOS is based on a direct observation of the child. Second, the time period 

considered for the classification of the instruments differs as well. The ADI-R focuses 

on age 4-5, whereas the ADOS focuses on current behavior (Robertson, Tanguay, 

L'Ecuyer, Sims, & Waltrip, 1999). Symptoms existing at age 4-5 may have faded or 

even vanished at the time the child is observed with the ADOS. As expected 

according to this explanation, the agreement between the instruments is higher for 

younger children than for older ones. In younger children, actual differences in 

behavior measured with the ADI-R and the ADOS may be smaller, because of the 

smaller amount of time in which the behavior may have changed. Besides that, it 

may be easier for parents to remember the behavior of their child when answering 

questions about age 4-5 in the ADI-R.  

To our knowledge, no data from other studies are available on the 

interrelationship between the ADI-R and ADOS. One study (Pilowsky, Yirmiya, 

Shulman, & Dover, 1998) reported on the interrelationship between the ADI-R and 

the Childhood Autism Rating Scale, CARS (Schopler, Reichler, De Vellis, & Daly, 

1980; Schopler, Reichler, & Renner, 1988). This study supports the finding that 
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disagreements between the interview and the observation are due to sources of 

information and time and place limits, e.g. past versus current behavior. Taking these 

results into consideration, we conclude that the source of information and the time 

period seem to be the most important factors in the level of agreement between the 

classifications of the ADI-R and the ADOS in our population. 

Besides the agreement between the instruments, the validity of the instruments 

compared with the current classification systems is important as well. To investigate 

this, we compared each of the instruments with the clinical classification of PDD-NOS 

and AD on the DSM-IV-TR. Compared to this clinical classification of PDD-NOS and 

AD, the ADOS seems to be more inclined to identify a child as PDD-NOS/AD than 

the ADI-R and even seems to be over-inclusive. On the other hand, the ADI-R seems 

to better identify children and adolescents who actually have PDD-NOS/AD 

according to the clinical classification. Age and level of functioning have no significant 

effect on the probability of agreement in classification between the ADI-R and DSM-

IV-TR classification.  For the ADOS the probability of agreement with the clinical 

classification increases when children get older, and is higher in the lower levels of 

functioning. 

The same pattern is found when the criterion related validity of the instruments 

compared with the clinical classification of PDD was studied in more detail with a 

ROC analysis. This revealed that the overall interrelationship between both 

instruments and the clinical classification is very good. Both instruments seem to 

measure PDD/AD as described in the DSM-IV-TR validly. Nevertheless, again the 

interrelationship between ADOS and clinical classification is more pronounced in the 

lower levels of functioning than in the mild level of mental retardation.  

One factor that may play a role in the very good relationship is the fact that in 

our study the clinical classification was based on information from the ADI-R and the 

ADOS and does not totally reflect the course in clinical practice. Hence, the 

agreement between the instruments and the clinical classification may be inflated, 

due to the fact that the only information available for the clinician was the information 

used for the classification of the instruments. However, we emphasize the fact that 

no algorithm information was available to the clinicians, which kept the independence 

as large as possible. The factor that plays a far greater role in our opinion, is the 

combination of information from various sources and time periods. This results in a 

more complete picture of the history, development and current behavior of the 

 65 



Chapter 3 

individual, which is required for a diagnosis of a pervasive developmental disorder, 

as is known from clinical practice.  

With respect to the interrelationship between the ADI-R, ADOS and clinical 

classification, we expected disagreement between the instruments and the clinical 

classification in the lower levels of functioning. Based on the literature on identifying 

pervasive developmental disorders in low functioning children, the instruments were 

expected to be over-inclusive in low levels of functioning compared to the clinical 

classification (Wing et al., 1979; Lord et al., 1993; Lord et al., 1994; DiLavore et al., 

1995; Wing, 1997; Kraijer, 1997). Although this seems to be partially true for the 

ADOS, the ROC analyses for the different levels of functioning show a high criterion 

related validity for both instruments compared to the clinical classification in the low 

levels of mental retardation. This means that the interrelationship between the 

instruments and the clinical classification is very good even in these groups.  

A very important factor to be considered in this issue is that the absolute 

number of individuals with a mental age of less than 18 months was only 26, with 20 

individuals clinically classified as PDD. This means that the proportion of individuals 

with a pervasive developmental disorder is high, and the variance within the group is 

very small. Besides this, as mentioned before, the main issue seems the fact that 

limitations in differentiating pervasive developmental disorders and mental 

retardation in low functioning children, are not related to the instruments, but 

probably more so to the narrow behavioral repertoire of the children and to the 

concept of pervasive developmental disorders in general. 

To conclude, the ADI-R and the ADOS provide the investigator with a lot of 

information on the social, communicative and stereotyped behavior of a child or 

adolescent and therefore can have great value for assessing autism and pervasive 

developmental disorders in children with moderate and mild mental retardation. With 

respect to very low functioning children however, diagnosing a pervasive 

developmental disorder is still difficult. With respect to the other levels of functioning, 

we see that the combination of both instruments is the best way to measure 

pervasive developmental disorders. This corresponds to the recommendations of the 

authors, to use the interview in combination with the observation, to collect complete 

information on the behavior of the child. As described by Robertson et al. (1999), the 

ADI-R and the ADOS measure slightly different aspects or manifestations of behavior 

that plays a role in pervasive developmental disorders. These aspects are valuably 
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united in the combination of the instruments, which would therefore be the most 

conservative approach to assigning a diagnosis. However, we would like to 

emphasize that the cut-off scores for these instruments are not recommended as the 

sole criteria, nor should be given undue weight when determining diagnoses. The 

instruments are intended as tools to facilitate a diagnosis in the context of a larger 

assessment. 

Apart from that, one issue has to be raised from the experience in clinical 

practice. Filipek et al., (1999) wrote that ‘the clinical time abroad is not as limited as 

with managed care in the US’. This certainly does not apply to the Netherlands, and 

we are afraid that the situation is no different in many other countries. The ADOS 

takes at least 45 minutes to administer and score, for the ADI-R the time needed is, 

in our experience and that of Poustka et al. (1996), 2.5 hours or even more. The time 

consuming aspect of the administration of the instruments, and of the useful training 

needed before using the instruments, are factors that complicate the use of the ADI-

R and the ADOS in clinical practice, however great their value in the diagnostic 

process. 
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Prevalence of PDD in MR 

Abstract 
Insight into the prevalence of pervasive developmental disorders in children and 

adolescents with mental retardation is known to be of clinical importance. However, 

estimating this prevalence is complicated. The literature reports prevalence rates 

ranging from 3 through 50%. This variation seems to be related to the concepts of 

pervasive developmental disorders under study, the instruments used, and the 

studied populations. The present study aimed to estimate a reliable prevalence rate 

of pervasive developmental disorders. A total population based screening with the 

PDD-MRS and the ABC (n=825), was followed by further assessment of children and 

adolescents at high risk for pervasive developmental disorders according to these 

instruments, and for controls, with the ADI-R, ADOS and a DSM-IV-TR classification 

(n=188). The instruments lead to different prevalence rates. Based on the screening 

the estimated prevalence rates ranged from 7.8% to 15.9%. Further assessment with 

the ADI-R, ADOS and DSM-IV-TR classification, revealed higher estimated 

prevalence rates. The estimated prevalence rates will be related to the concept of 

pervasive developmental disorders they represent, to the instruments and to the 

investigated population.  
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4.1 Introduction 
Insight into the prevalence of pervasive developmental disorders (APA, 2000) in 

children and adolescents with mental retardation is of clinical importance, since the 

co-occurrence of pervasive developmental disorders is known to cause many extra 

problems for the child and the environment (Volkmar et al., 1987; Tsai, 1996; Bryson, 

1996, 1997; Kraijer, 1997; Carter et al., 1998). This insight will contribute to 

increasing the knowledge and awareness of health and educational professionals 

about pervasive developmental disorders, and will have far-reaching consequences 

for early identification and for providing services and interventions for those affected 

(Bryson, 1996; Fombonne, 1999). 

However, establishing a reliable estimate of the prevalence of pervasive 

developmental disorders in children and adolescents with mental retardation is a 

complicated issue, since measuring pervasive developmental disorders in this 

population is not unequivocal. One reason for this is the behavioral overlap between 

children with mental retardation and children with pervasive developmental disorders, 

since low mental ages may account for less developed social and communicative 

behavior in itself (Wing, Gould, Yeates, & Brierley, 1977; DiLavore, Lord, & Rutter, 

1995; Wing, 1997; Kraijer, 1997; Towbin, 1997). Another reason is the fact that the 

definition of pervasive developmental disorders includes a broad group of children. 

Especially children with a diagnosis in the category of PDD-NOS are difficult to 

describe as one homogeneous group (Bailey, Phillips, & Rutter, 1996; Buitelaar, Van 

der Gaag, Klin, & Volkmar, 1999; Luteijn et al., 2000). But even in the category of 

core autism, with more stringent criteria in both DSM-IV-TR (APA, 2000) and ICD-10 

(WHO, 1992), not all children show the same behavior (Wing & Gould, 1979; Wing, 

1997).  

On the individual level, the final diagnosis should be based on thorough 

investigation, interviews with parents and teachers, combined with observations of 

the child. It is not surprising that classification of pervasive developmental disorders 

in large groups, to establish the prevalence, can never have the same thorough 

character of investigation. The reliability of the prevalence rate therefore heavily 

depends on the procedure used to estimate it. 

In table 4.1 an overview is presented of 10 prevalence-studies in populations 

with mental retardation. For a review of studies on the overall epidemiology of autism 

we refer to Fombonne (1999).  
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Prevalence of PDD in MR 

The studies in table 4.1 illustrate the difficulties in providing a reliable estimate 

of pervasive developmental disorders in individuals with mental retardation, since the 

procedures and therefore the prevalence rates vary widely over the studies. The 

concept of pervasive developmental disorders under study and the studied 

population seem to play the most important role therein. The concepts under study 

differ in narrowness or width in two ways. First, the width of the total concept of 

pervasive developmental disorders varies over the studies, e.g. the DSM-IV (APA, 

1994) had a broader definition of PDD-NOS than the DSM-IV-TR (APA, 2000), 

including more children with less severe problems in the spectrum of pervasive 

developmental disorders. Second, the studies focus on different concepts within the 

PDD-spectrum, e.g. AD or the spectrum of pervasive developmental disorders, and 

both can be defined in a stricter or somewhat wider way. These differences in 

concept are related to the different theoretical frameworks, the different DSM-

versions and, equally important, the different instruments that form the basis for the 

studies. It leads to the inclusion of different kinds or severity levels of problems in the 

area of pervasive developmental disorders in each study. The studied populations 

differ on many background variables, such as age range, level of mental retardation, 

or representativity (clinic, residential setting, school, total population, etc.).  

Taking this into consideration, it is not surprising that the outcomes of the 

studies mentioned above are quite variable. To estimate a prevalence rate seems to 

be more straightforward than to interpret it and to generalize it to the total population 

with mental retardation. Nevertheless, as indicated above, a reliable and 

unambiguous estimate of the prevalence of pervasive developmental disorders is of 

major importance from a clinical perspective. Given this importance, further 

investigation of the prevalence is still needed.  

The present study aims to establish an estimate of the prevalence of pervasive 

developmental disorders in the total population of children and adolescents with 

mental retardation, as reliable as possible. Therefore, two issues were considered to 

be important. First, the construct of pervasive developmental disorders, represented 

by a given prevalence rate should be specified. Second, the (representativity of the) 

studied population should be described precisely. With respect to the construct under 

study, we investigated the spectrum of pervasive developmental disorders, ranging 

from ‘core Autism’ to ‘broader PDD’. For each prevalence rate given, the concept 

represented will be specifically defined. With regard to the population, we decided to 
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investigate a total population of children and adolescents with mental retardation, in a 

designated area. The range of the population, including all levels of mental 

retardation, and the specific definitions of each concept will contribute to the reliability 

and the generalization of the estimated prevalence rate. 

 
Figure 4.1 Procedure and participants 

 

 
558 nonc, 93.8% of 595 

37 contr, 6.2% of 595 

49 nonr, 62.8% of 78 

29 resp, 37.2% of 78 

17 nonr, 19.3% of 88 

71 resp, 80.7% of 88 

13 nonr, 20.3% of 64 

51 resp, 79.7% of 64 

595 nonPDD acc to 
PDD-MRS + ABC 

78 PDD acc to 
ABC only 

88 PDD acc to 
PDD-MRS only 

64 PDD acc to 
PDD-MRS + ABC 

90 non screening 
9.8% of 915 
8.5% of 1057 

825 screening sample 
90.2% of 915 
78.1% of 1057 

142 ‘partial responders’  
(telephone interview and facility data) 
13.4% of 1057 
 

915 participants 
86.6% of 1057 
63.7% of 1436 

379 no information available 
26.4% of 1436 

1436 approached 

1057 reactions 
73.6% of 1436 

4.2 Method 
Participants 

The participants for this study were recruited from Friesland, a northern 

province of the Netherlands. All 1436 children and adolescents between 4 and 18 

years, known to facilities for children and adolescents (suspected) with mental 

retardation (schools, day-care facilities and institutions), were approached. All levels 
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of mental retardation were included. No participants were excluded based on etiology 

of mental retardation, presence of sensory or motor impairments, or co-morbid 

psychiatric disorders or behavioral problems. Only children from families who did not 

speak the Dutch or Frisian language were excluded. Figure 4.1 gives an overview of 

the sampling. 

The initial number of 1436 children, was the maximum estimate of children to 

include in our study. This number is probably too high, for in the ultimate response 

group (n=915), approximately 10% of the children did not fulfill all criteria and 

therefore had to be excluded from the analyses. A group of 1057 could be contacted 

personally. Due to privacy regulations, of 379 children and adolescents, no other 

information was available than type of facility. Comparing the response group of 1057 

with the total 1436, showed that the responders were significantly deviant from the 

total population, concerning this one aspect (χ2=34.4, df=3, p<.001). The response 

group contained more children from schools for severe learning problems, whereas 

the non-response group (n=379) largely consisted of children and adolescents from 

schools for mild learning problems. Table 4.2 presents the characteristics of the 1057 

children and adolescents who were contacted personally. 

 
Table 4.2 Characteristics of the population of children and adolescents with MR in Friesland (n=1057) 

  Institution Day-care 
facility 

School for severe 
learning problems 

School for mild 
learning problems 

    n    %      n   % n % n % 

Sex Male 31 75.6   60 55.6 320 64.8 255 61.6 

 Female 10 24.4   48 44.4 174 35.2 159 38.4 

Level of MR  Profound 29 70.7   62 57.4     4   0.8     1   0.2 

 Severe   5 12.2   29 26.9   68 13.8     6   1.4 

 Moderate   1    2.4     9    8.3 153 31.0   44 10.6 

 Mild   6 14.6    5    4.6 237 48.0  328 79.2 

 Non-MR   0    0.0     3    2.8   32   6.5   35   8.5 

Age < 12   9 22.0   87 80.6 211 42.7 190 45.9 

 ≥ 12 32 78.0   21 19.4 283 57.3 224 54.1 

 Total 41  108  494  414  

 

In 86.6% (n=915) of the 1057 cases we received information from parents and 

from the school, day-care facility or institution. This group is referred to as 
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‘participants’. In 13.4% (n=142) of the cases, we received information from the 

parents during a telephone interview, and information from school, day-care facility or 

institution. This group is referred to as ‘partial responders’.   

Comparing the partial responders with the participants revealed no significant 

differences between the two groups with respect to sex or age. However, a 

significant difference existed with respect to the facility of the child (χ2=9.61, df=3, 

p=.019), and with respect to level of mental retardation (χ2=19.62, df=4, p=.001). In 

the participants group, 47.7% of the children attended a school for severe learning 

problems, and 37.9% attended a school for mild learning problems. In the partial 

responders group, 38.7% attended a school for severe learning problems, and 47.9% 

attended a school for mild learning problems. The differences between the groups 

were much less explicit in institutions (partic. 3.4%, part-resp. 6.3%) and day-care 

facilities (partic. 11.0%, part-resp 7.0%). Additionally, the participants contained 

relatively many children from the severe and moderate levels of mental retardation, 

as opposed to partial responders, that for 70.4% consisted of children from the mild 

level of mental retardation. These factors are related to each other, since children 

from schools for mild learning problems are obviously more likely to have mild mental 

retardation than children from schools for severe learning problems (84.1% vs. 

48.8%). 

The differences between the two groups with respect to the distribution of 

facilities and the level of mental retardation, point into the same direction: children 

from lower levels of functioning are overrepresented in our sample, whereas higher 

functioning children are underrepresented, as compared to the total population.  

The participants were assigned to the four levels of mental retardation as 

defined by the DSM-IV-TR (APA, 2000): profound (IQ 0-20), severe (IQ 21-35), 

moderate (IQ 36-50) or mild (IQ 51-70), and some were classified as non-mentally 

retarded (IQ 71 or above). In 80% of the cases, this classification was based on 

information from intelligence tests or developmental tests obtained by the facility. In 

most cases these were standardized tests, e.g. Dutch versions of the Wechsler 

Intelligence Scale for Children-Revised, WISC-R (Wechsler, 1974; Vander Steene et 

al., 1986), Wechsler Preschool and Primary Scale for Intelligence-Revised, WPPSI-R 

(Wechsler, 1989; Vander Steene & Bos, 1997), Snijders-Oomen Niet-verbale 

intelligentie test-Revised, SON-R (Snijders, Tellegen, Winkel, & Laros, 1996), and the 

Bayley scales of Infant Development (Bayley, 1969; Van der Meulen & Smrkovsky, 
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1983). In the other 20% of the cases, participants were assigned to one of these 

categories based on the Vineland Adaptive Behavior Scales (Sparrow, Balla, & 

Cicchetti, 1984), administered as part of the study, and on clinical review of 

functioning.  

For this prevalence study, a division in two levels of mental retardation was 

made, i.e. mild mental retardation (IQ 51-70) and the combined levels of moderate/ 

severe/profound mental retardation (IQ ≤ 50). This division is mainly based on the 

character of the level of mental retardation. Children with mild mental retardation 

often show some more adaptive behavior development and often learn (at least 

some) reading and writing, whereas children with lower levels of mental retardation 

are considered to experience more severe consequences of their mental retardation, 

on a very basic level. This latter group is referred to as the combined lower levels of 

mental retardation. Additionally, the two groups contain more equal numbers of 

children (mild 460, combined lower levels 365).  

For data analysis in this prevalence study, we only included children and 

adolescents who fulfilled the criteria of 1) mental retardation, 2) age 4 through 18 

years when data collection started, 3) from Dutch or Frisian speaking families, and 4) 

information available from both parents and facility on behavior in the area of 

pervasive developmental disorders. A sample of 825 participants (age mean 11.4, sd 

3.7) was included according to these criteria. This sample did not differ from the 915 

participants, with respect to age, sex, or facility.  

In the first step of the study, this sample was screened for pervasive 

developmental disorders, with the PDD-MRS (Kraijer, 1997, 1999; de Bildt et al., 

2003b), and the ABC (Krug, Arick, & Almond, 1980; de Bildt et al., 2003b).  

Based on the outcomes of the screening, 188 children and adolescents were 

further assessed, with the ADI-R (Lord, Rutter, & Le Couteur, 1994), the ADOS (Lord, 

Rutter, DiLavore, & Risi, 1998; Lord et al., 2000) and a DSM-IV-TR classification 

(APA, 2000). This sample contained 51 participants identified as PDD by both the 

PDD-MRS and the ABC, 71 by the PDD-MRS only, 29 by the ABC only, and 37 

identified as non-PDD by both screeners. In figure 4.1 the response rate of each 

category is presented. In the PDD group according to the PDD-MRS, ABC or both, 

no significant differences were found for sex, age, facility or level of mental 

retardation. In the non-PDD group, the selected participants differed significantly from 

the non-selected with respect to age (p=.000), facility (χ2=95.71, df=3, p=.000) and 
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level of mental retardation (χ2=49.29, df=3, p=.000). The selected children were 

younger (mean 9.31, sd 3.46 vs. mean 12.22, sd 3.46), more often from day-care 

facilities (51.4% vs. 5.6%) and from the profound and severe levels of mental 

retardation (51.3% vs. 11.1%). The characteristics of the screening sample and the 

assessment sample are presented in table 4.3. 

 
Table 4.3 Characteristics of the prevalence sample (n=825) 

  Participants 

  Screening Assessment  

  n % n % 

Sex Male 519 62.9  133 70.7 

 Female 306 37.1    55 29.3 

Age < 12 435 52.7  113 60.1 

 ≥ 12 390 47.3   75 39.9 

Level of MR Profound   78   9.5   39 20.7 

 Severe 102 12.4   54 28.7 

 Moderate 185 22.4   32 17.0 

 Mild 460 55.8   63 33.5 

Total  825  188  

 
Instruments 
Screening 

Scale of Pervasive Developmental Disorder in Mentally Retarded persons (PDD-

MRS) 

The PDD-MRS (Kraijer, 1997, 1999) is a Dutch instrument for the spectrum of 

pervasive developmental disorders, based on the DSM-III-R, including AD and PDD-

NOS, but with no differentiation between them. The instrument is developed for 

children and adults with mental retardation, and is well studied and widely used in the 

Netherlands and Belgium (Kraijer, 1997; de Bildt et al., 2003b). It is a 12-item 

questionnaire completed by clinicians, with dichotomous items on the three aspects 

of pervasive developmental disorders: communication, social behavior and 

stereotyped behavior. Weighted factors 1, 2, or 3 are assigned to the item scores and 

the maximum score is 19. Psychometric qualities were reported to be good. Scores 

on the PDD-MRS are divided into three categories: a PDD category (scores of 10 
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and more), a doubtful PDD/non-PDD category (scores between 7 and 9) and a non-

PDD category (scores of 6 or less). In this study, psychologists or teachers 

completed the PDD-MRS.  

 

Autism Behavior Checklist (ABC) 

At the time of this study, the ABC (Krug et al., 1980) was the only available 

standardized internationally applied instrument for autism, suitable for screening a 

large population. The ABC was included with the criteria as given by Oswald and 

Volkmar (1991). They proposed a cutoff of 58 and higher for AD and below 58 for 

non-AD, based on their study of sensitivity and specificity for the weighted sum 

scores, compared to a clinical DSM-III diagnosis of AD. Parents completed the ABC. 

 

Assessment 

Autism Diagnostic Interview-Revised (ADI-R) 

Seven trained interviewers administered the ADI-R (Le Couteur et al., 1989; 

Lord et al., 1994) in the home of the parents/caregivers. All interviewers had reached 

80% reliability in scoring the ADI-R as required. Data analysis involved the 

recommended algorithm, which provides information on the history and development 

of the individual (mostly information on 4-5 years of age, or ‘ever’). The internal 

consistency of the ADI-R domains in our sample were slightly lower than described 

by Lord et al. (Lord et al., 1994), but followed the same pattern, with highest alpha’s 

for social (.90) and communication (.76), and lowest for repetitive behavior (.59).  

 

Autism Diagnostic Observation Schedule (ADOS) 

Three trained examiners administered the ADOS (Lord et al., 1998, 2000) in the 

school, day-care facility or institution where the child was during the day. Each 

examiner had reached 80% reliability as required. All ADOS’s were videotaped. Two 

trained raters coded the ADOS independently, immediately after administration. 

When raters disagreed on scoring, consensus was reached by discussing the item 

and reviewing the videotape.  

Internal consistency of the domains varied between the different modules. For 

all modules the pattern of internal consistency corresponded with the pattern of 

internal consistencies described by Lord et al. (2000), with highest internal 

consistency for the social domain (.51-.82) and the combination of the social and 
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communication domain (.66-.87), lower for the communication domain (.58-.67) and 

lowest for stereotyped behavior (.07-.44). In general the values found for module 1 

and 2 were higher than for module 3 and 4. This may be due to the number of 

individuals observed with each module.  

 

Clinical classification 

Clinical classifications were assigned by four experienced clinicians, two board 

certified child and adolescent psychiatrists, one clinical and developmental 

psychologist and one resident. When a case was considered difficult to assess, 

consensus classification was reached through reviewing and discussing the available 

information.  

The clinical classification was made according to DSM-IV-TR criteria, based on 

parent information, collected with the ADI-R and observation of the child on video, 

during the ADOS. The clinicians were blind for the outcome on the algorithms of the 

ADI-R and the ADOS. Each combination of two clinicians classified ten children in 

common. They were unaware of which child, which other clinician or outcome of the 

other classification. In order to measure the level of agreement of the diagnostic 

classification (AD, PDD-NOS, non-PDD) between clinicians, a weighted kappa was 

calculated. The weights we used were 1 for exact agreement, .5 if one rater scored 

autism and the other PDD-NOS and 0 in all other cases. The percentage of 

agreement found was 81.2% and the weighted kappa coefficient was .66 (sd .13). 

Both the percentage of agreement and the weighted kappa values are considered 

good according to the criteria of  Cicchetti (2001), that combine the criteria reported 

earlier by Cicchetti and Sparrow (1981) for weighted kappa values and the criteria 

reported by Cicchetti, Volkmar, Klin and Showalter (1995) for percentages of 

agreement.  

 

4.3 Results 
The screening resulted in three estimates of the prevalence rate of pervasive 

developmental disorders, in the total population of children with mental retardation. 

Table 4.4 presents 1) a prevalence rate based on classification by the PDD-MRS, 2) 

one based on the ABC, and 3) one based on the combination of both instruments. 

The prevalence rates based on one of the instruments include the participants 
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classified as PDD by that instrument and the participants classified as PDD with both 

instruments together.  

According to both instruments (together and separately) the prevalence varies 

over the levels of mental retardation (PDD-MRS χ2=56.99, df=1, p=.000; ABC 

χ2=29.35, df=1, p=.000, both screeners χ2=69.22, df=3, p=.000). Highest prevalences 

are found in the combined lower levels of mental retardation, and lowest rates in the 

mild level of mental retardation Specified for the lower levels of mental retardation, 

the results are as follows: Mod. PDD-MRS 16.8%, ABC 15.7%, Both 7.0%; Sev. 

PDD-MRS 43.18%, ABC 33.3%, Both 19.6%; Prof. PDD-MRS 43.6%, ABC 37.2%, 

Both 28.2%. The difference in prevalence rate between boys and girls is significant 

for the PDD-MRS (χ2=12.75, df=1, p=.000) and for the combination of both screeners 

(χ2=13.04, df=3, p=.005), with higher prevalences found in boys, especially in the 

mild level of mental retardation.  

 
Table 4.4 Prevalence rates of PDD according to PDD-MRS, ABC and the combination of both 

   PDD-MRS PDD ABC PDD PDD-MRS + ABC PDD 

  n  % %   % 

Level of MR Mild 460   9.3 10.9   2.0 

 Comb. lower levels 365 29.9 25.2 15.1 

 Total 825 18.4 17.2   7.8 

 

These prevalence rates are applicable to the observed population of 825. To be 

generalized to the total population, a correction must be applied. First, a correction 

was needed with respect to the distribution over levels of mental retardation, since 

the observed sample was underrepresentative for the mild level of mental retardation. 

Additionally, we could simply follow the assumption that the prevalence rate is the 

same in the observed and the non-response population, and generalize the observed 

prevalence. This would result in an estimated prevalence of PDD on the PDD-MRS of 

17.9% in the total population. However, from 128 children and adolescents of the 

non-response population, a PDD-MRS was available, indicating a lower prevalence 

rate in this population, i.e. 12.5%. Therefore, we applied a correction for non-

response, based on the assumption that the prevalence rate in the non-response 

population is lower than in the observed population. This resulted in a corrected 

prevalence of PDD, according to the PDD-MRS, of 15.9% for the total population. For 
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the ABC, no data were available from the non-responders. However, we followed the 

same correction method and assumptions as for the PDD-MRS, leading to 

prevalence rates of 16.8% and 15.2%. An estimated prevalence rate based on 

classification by both screeners, would be 7.7%, assuming no difference between 

responders and non-responders with respect to prevalence of PDD based on both 

instruments. Correction, based on the assumption of a prevalence of 12.5% in the 

non-response population, does not seem meaningful for this group. The selection is 

much stricter here, and it is therefore supposed to narrow down the prevalence in the 

non-response population as well. The estimates are presented in table 4.5. 

 
Table 4.5 Observed and corrected prevalence rates of PDD according to PDD-MRS and ABC 

 PDD-MRS ABC PDD-MRS 
+ ABC 

 % % % 

Observed 18.4 17.2 7.8 

Assumption: No diff in prevalence between resp and non-resp 17.9 16.8 7.7 

Assumption: Diff in prevalence between resp and non-resp 15.9 15.2  

 

Correction for non-response in the two levels of mental retardation did not result 

in major changes. First, since the distribution of the prevalence of PDD over the 

levels of mental retardation in the 128 non-responders was not known, correction 

based on that prevalence was impossible. Second, with respect to the mild group, 

correction based on the same prevalence rate in non-responders did not change the 

prevalence rate, due to the correction method, which was based on the four levels of 

mental retardation. For the combined moderate/severe/profound level, the 

prevalence rates changed only slightly after correction: PDD-MRS 30.4%, ABC 

25.7%, and both 15.6%. 

In table 4.6, the classifications of the ADI-R, ADOS and DSM-IV-TR are 

presented for children identified as PDD by the PDD-MRS, by the ABC, or by both. 

The first two groups (PDD-MRS PDD and ABC PDD) include all participants 

classified as PDD by that screener, the last group consists of participants who were 

classified as PDD by both screeners together.  

The highest prevalence is found in the group identified as PDD by both the 

PDD-MRS and the ABC, according to the ADI-R (80.4% AD), the ADOS (72.5 + 19.6 

= 92.1% PDD) and the DSM-IV-TR (56.9 + 25.5 = 82.4% PDD). The differences in 
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prevalence rate between the two levels of mental retardation are not significant for 

any of the three diagnostic instruments. When the PDD-MRS PDD group is 

considered, the prevalence rates vary over the two levels of mental retardation 

significantly for the DSM-IV-TR (χ2=8.13, df=2, p=.017) and for the ADOS (χ2=8.57, 

df=2, p=.014), with the highest prevalences in the combined lower levels of mental 

retardation. With respect to the ABC PDD group, the prevalence rates in the two 

levels of mental retardation differ significantly for the DSM-IV-TR (χ2=8.20, df=2, 

p=.017), the ADOS (χ2=18.53, df=2, p=.000), and the ADI-R (χ2=5.78, df=1, p=.016), 

again with the highest prevalences in the combined lower levels group. Within the 

broader PDD classification of the ADOS and DSM-IV-TR, generally the AD:PDD-

NOS ratio is approximately 3:1 for the ADOS, and 2.5:1 for the DSM-IV-TR, except 

for the PDD-MRS PDD subgroup with mild mental retardation (ADOS 1:1; DSM-IV-

TR 1:2). This indicates that the proportions of children identified as AD by the ADOS 

and DSM-IV-TR resemble the proportion identified as AD by the ADI-R. 

 
Table 4.6 Prevalence of PDD according to the ADI-R, ADOS and DSM-IV-TR in children identified 
as PDD by the PDD-MRS or the ABC or the combination 

   ADI-R ADOS DSM-IV-TR 

 Level of MR n % AD % PDD % PDD 

PDD-MRS PDD Mild   33 48.5 75.8 48.5 

 Comb. Lower levels   89 56.2 87.1 67.4 

 Total 122 54.1 84.5 62.6 

ABC PDD Mild   24 54.2 41.7 58.3 

 Comb. lower levels   56 80.4 87.5 78.6 

 Total   80 72.5 73.8 72.5 

PDD-MRS + Mild     6 83.3 66.7 83.3 

ABC PDD Comb. lower levels   45 80.0 95.6 82.2 

 Total   51 80.4 92.1 82.4 

 

To estimate meaningful prevalence rates in the total population, we generalized 

these numbers to the population of 825. Therefore, we applied a correction method 

based on the prevalence rates according to each diagnostic instrument, for those 

children in the observed sample of 188, who were identified as PDD by at least one 

of the two screeners. We assumed these numbers to be the most reliable to 

generalize to the population of 825. The prevalence rates observed in each group of 
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screen positives (e.g. PDD-MRS+/ABC+, PDD-MRS+/ABC- and PDD-MRS-/ABC+) 

were generalized to those children from the 825, who fell into one of these groups. 

Estimates were then established for the total population, and the subgroups mild and 

combined moderate/severe/profound mental retardation, as presented in table 4.7.  

 
Table 4.7 Estimated prevalence of PDD based on a classification on the ADI-R, 
ADOS or DSM-IV-TR, in the total sample of 825, for the mild and combined 
moderate/severe/profound levels of mental retardation, and the total population 

 DSM-IV-TR ADI-R ADOS 

Level of MR % PDD % AD % PDD 

Mild   9.3 11.3 10.2 

Comb. lower levels 26.1 21.5 32.1 

Total 16.7 16.8 19.8 

 

The estimated prevalence rates, based on PDD according to one of both 

screeners and the DSM-IV-TR or ADI-R, highly resemble each other in the total 

population. However, the ADI-R represents the prevalence of AD, whereas the DSM-

IV-TR represents the prevalence of PDD, including AD (estimated prevalence 8.8%) 

and PDD-NOS (estimated prevalence 7.9%). The prevalence of PDD according to 

the ADOS, also including AD (14.5%) and PDD-NOS (5.3%), is somewhat higher. As 

expected, the estimated prevalence rates are higher in the combined lower levels of 

mental retardation, and the ratio of AD:PDD-NOS on the DSM-IV-TR and the ADOS 

is different in this group (estimated prevalence mild: DSM-IV-TR AD 3.0%, PDD-NOS 

6.3%; ADOS AD 5.8%, PDD-NOS 4.4%; combined lower levels: DSM-IV-TR AD 

16.1%, PDD-NOS 9.9%; ADOS AD 25.6%, PDD-NOS 6.6%). 

 

4.4 Discussion 
The objective of the present study was to establish a reliable estimate of the 

prevalence of pervasive developmental disorders in the total population of children 

and adolescents with mental retardation. Two issues were considered to be 

important for the reliability, and therefore for the clinical value of a given prevalence 

rate. First, the construct of pervasive developmental disorders, represented by a 

given prevalence rate, needs to be specified. Second, the (representativity of the) 

studied population should be described precisely. Regarding the construct of 

pervasive developmental disorders, this study focused on the spectrum of pervasive 
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developmental disorders, ranging from ‘core Autism’ to ‘broader PDD’. With respect 

to the population, a total population of children and adolescents with mental 

retardation, in a designated area, was approached for investigation. The range of the 

population, including all levels of mental retardation, and the specific definitions of 

each concept will contribute to the reliability and the generalization of the estimated 

prevalence rate. 

The most reliable and well-founded estimate of the prevalence rate from this 

study possibly is the estimate based on the classification with the DSM-IV-TR, e.g. 

16.7% for the total population, 9.3% in the mild, and 26.1% in the combined 

moderate/severe/profound levels of mental retardation. This prevalence represents 

the most recent DSM-definition of the PDD spectrum, including AD (estimated 

prevalence 8.8%) and PDD-NOS (estimated prevalence 7.9%). Additionally, it takes 

into account information from parents (as collected with the ADI-R) and from 

professionals who observed the child (by reviewing the videotape of the ADOS). This 

is in line with Fombonne (2003), who recently re-emphasized the importance of 

relying on multiple sources in epidemiological studies of pervasive developmental 

disorders. Furthermore, through this procedure, information about the current 

situation is combined with the developmental history of the child. The method we 

followed for the DSM-IV-TR classification most securely approaches the diagnostic 

process on an individual level.  

To increase comparability with other studies, we also reported the prevalence 

rates, observed with each instrument. The estimated prevalence rate based on the 

ADI-R, e.g. 16.8% for all levels of mental retardation together, only represents AD as 

defined in the DSM-IV. This classification is mostly based on developmental history, 

and only takes into account parent information. It is known from various studies that 

the ADI-R seems to be over-inclusive in low functioning children and adolescents 

(Lord, Storoschuk, Rutter, & Pickles, 1993; Lord et al., 1994, 1997; Cox et al., 1999). 

Our own finding of a high interrelationship between the ADI-R and the DSM-IV-TR 

classification in low functioning children and adolescents (de Bildt et al., 2003a), was 

limited by the fact that the proportion of children and adolescents with PDD according 

to the DSM-IV-TR was high, and the variance within the group was very small. 

Hence, a cautious interpretation of the ADI-R prevalence rate of AD is needed, since 

it may overestimate the actual prevalence.  
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The same probably holds true for the estimated ADOS prevalence of PDD, e.g. 

19.8%, including AD (estimated prevalence 14.5%) and PDD-NOS (estimated 

prevalence 5.3%) as defined in the DSM-IV. The ADOS prevalence is based on 

current information only, obtained by a professional. No developmental history or 

parent information is collected for this prevalence rate. Again, the literature is 

cautious when it comes to discriminating between low functioning children with and 

without PDD with the ADOS (Lord et al., 2000). Additionally, we found that the ADOS 

tended to be somewhat over inclusive in general when compared to the DSM-IV-TR 

classification (de Bildt et al., 2003a). Therefore, the ADOS prevalence rate of PDD is 

considered to overestimate the prevalence as well.  

The estimated prevalence rates found with screening instruments only, are 

slightly lower than the ones estimated on the basis of more thorough assessment. 

Again, the PDD-MRS and the ABC only reflect the perspective of one informant. The 

prevalence of 15.9% based on the PDD-MRS most reliably represents the 

prevalence of the spectrum of pervasive developmental disorders (defined along the 

criteria of the DSM-III-R), according to professionals. The prevalence of 15.2% based 

on the ABC most reliably represents the prevalence of autism (no DSM or ICD 

definition), as viewed by parents. Both estimates are based on the observed 

prevalence in the participating population, and the hypothesized lower prevalence of 

12.5% in the non-response population. This hypothesis can be partially corroborated 

for the PDD-MRS, since information on the prevalence based on the PDD-MRS, was 

available for a substantial group of non-responders. For the ABC, this hypothesis can 

be no more than an assumption that the prevalence of pervasive developmental 

disorders as found with the PDD-MRS, is also representative for the prevalence on 

the ABC in that group, which limits the correction for non-response to some extent. 

Nevertheless, the prevalence rates observed in the participants differ so little from 

each other, that the percentages of children identified in the non-response group are 

also assumed to resemble each other to a large extent. The prevalence of 15.2% 

based on the ABC is then a cautious estimate, compared to the one based on the 

assumption that there is no difference between participants and non-responders.  

In comparison with the total population of children and adolescents with mental 

retardation in Friesland, our sample contained relatively many participants from the 

lower levels of mental retardation, and less from the mild level. Therefore, our sample 

was not totally representative, which may have influenced our results to some extent, 
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leading to overestimating the prevalence of pervasive developmental disorders in the 

total population of children and adolescents with mental retardation. However, with 

respect to the screening, we minimized this influence with our correction for non-

response, in which we extrapolated our observed findings to the total population of 

1436 based on the facilities of the children. Therefore, we consider the reported 

prevalence rates based on the screening, to be reliable and representative.  

Correction for non-response was less well possible with respect to the 

assessment procedure. Children and adolescents who were identified as non-PDD 

by both screening instruments were strongly underrepresented in our assessment 

group. Therefore merely generalizing the results to the total population led to 

extremely high prevalence estimates (e.g. 38.8% for the DSM-IV-TR, 36.0% for the 

ADI-R and 60.1% for the ADOS) in the total population. Yet, we were able to 

generalize the observed findings during the assessment to the screening sample of 

825, based on the identification of a child as PDD by either one of the screening 

instruments. This information was lacking in the other 611 children. The estimated 

prevalence rates for the separate levels of mental retardation are considered to be 

reliable and representative, for the main representativity issue (i.e. an 

underrepresentation of children from the mild level of mental retardation) does no 

longer influence the prevalence rates to such large extent. 

In sum, the reported estimated prevalence rates based on the DSM-IV-TR, ADI-

R and ADOS, are the most reliable, representative and well-founded estimates we 

can give. If the prevalence is assumed to be lower in the non-response population, 

these prevalence rates may be considered an overestimate of the actual prevalence. 

Additionally, we must emphasize the fact that we did not include an individual 

assessment of the participants, that would be needed for a final diagnosis. Although 

the children were clinically classified, the clinical perspective was less well integrated 

with the instrumental classification than would be the case in clinical practice.  

Comparing our results to earlier prevalence studies from the literature is 

complicated, due to the differences in the concepts of PDD under study, and in the 

studied populations. None of the studies used the ADI-R or ADOS, the most recent 

DSM classifications were from the DSM-III-R (APA, 1987). Additionally, the sampling 

of the population complicates the comparison. Hence a precise and meaningful 

comparison cannot be made. Nevertheless, in general the prevalence rates from our 

study seem lower than those reported in some of the earlier studies. Besides the 
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variation in DSM classifications and instruments, the main explanation for this 

difference seems to be the specific populations studied in those studies (e.g. 

institutions/day-care facilities, where specifically uncomplicated children with mild 

mental retardation are underrepresented (Kraijer, 1997), mental retardation with 

epilepsy (Steffenburg, Gillberg, & Steffenburg, 1996), observation clinic (Kraijer, 

1991), or severe/profound mental retardation (King, DeAntonio, McCracken, Forness, 

& Ackerland, 1994). Compared to our epidemiological sample, these populations 

could be considered as more or less ‘high risk’ populations, therefore leading to 

higher prevalence rates.  

When we compare our results to prevalence rates that were recently reported in 

the total population (Baird et al., 2000; Chakrabarti & Fombonne, 2001; Bertrand et 

al., 2001; Yeargin-Allsopp et al., 2003), the prevalence of PDD is higher in our 

population. Fombonne (2003) considers a prevalence of autism spectrum disorders 

of approximately 60 per 10.000 to be representative. Compared to this prevalence of 

autism spectrum disorders of .6% in the total population, the DSM-IV-TR prevalence 

of pervasive developmental disorders, is 15.5 times higher in children and 

adolescents in our population with mild mental retardation, and even 43.5 times 

higher in the combined lower levels. This is not surprising, since over the years many 

studies have shown that mental retardation occurs very frequently in children with a 

pervasive developmental disorder, especially in autism or Autistic Disorder, with 

estimates between 70 and 90% (DeMyer et al., 1974; Wing & Gould, 1979; Wing, 

1981; Rutter, 1983; Steffenburg & Gillberg, 1986; Wing, 1993; Bryson, 1996, 1997; 

APA, 2000). Due to the increasing attention for High Functioning Autism and 

Asperger’s Syndrome, the percentage of individuals with a pervasive developmental 

disorder and mental retardation tends to decrease. Nevertheless, it is still substantial 

(Gillberg, 1999). However, the higher prevalence rate in children and adolescents 

with mental retardation implicates, that the recent interest in High Functioning Autism 

and Asperger’s Syndrome, should not be at the expense of children and adolescents 

with pervasive developmental disorders and mental retardation. 

From a clinical perspective, two main conclusions can be drawn from this study. 

First, on an individual level, it is important to consider the concept of pervasive 

developmental disorders when a child or adolescent shows a delay in his/her 

development that indicates mental retardation, for its relatively high prevalence. To 

identify whether a pervasive developmental disorder plays a role in the development 
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or behavior of the particular child, a thorough individual assessment is 

recommended, based on the current behavior and the developmental history, and 

combining information from parents and professionals. A pre-screening that identifies 

the individuals at high risk, would contribute to avoiding an unnecessary burden for 

the child and his/her family, and to work efficiently within the time limits of clinicians. 

In that case, it is important to involve multiple sources of information in the screening.  

Second, on the more general level of the policy on planning services for 

children and adolescents with pervasive developmental disorders, governmental 

institutions and facilities for children with mental retardation should have a clear idea 

of the fact that pervasive developmental disorders are so wide spread. Services 

should be planned based on this high prevalence, to enhance early identification, and 

provision of preventing or intervening measures and services. This study gives an 

indication of the prevalence that may serve as a basis. Besides, facilities may wish to 

screen their own population to specify our indication for their particular populations.  
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VABS in MR 

Abstract 
The psychometric qualities of the Vineland Adaptive Behavior Scales-Survey Form 

(VABS) were studied in a total population of children and adolescents with mental 

retardation, and in the different levels (n=826, age 4-18 years). The original structure 

was replicated in the total population and in the mild and moderate levels of mental 

retardation. In the severe and profound levels of mental retardation the structure was 

less well recognized. The reliability of the instrument proved to be good in the total 

population and the subgroups. The construct validity was high in all groups. The 

implications of these findings are discussed with respect to the value of the VABS for 

the population with mental retardation. 
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5.1 Introduction 
Adaptive behavior has become increasingly important in the definition and 

classification of mental retardation, as is illustrated by the overview in the two most 

recent versions of the handbook of the AAMR (1992, 2002), and the DSM-IV-TR 

(APA, 2000). Therefore, also the emphasis on measuring the level of adaptive 

behavior of persons (suspected) with mental retardation has increased. 

The Vineland Adaptive Behavior Scales, VABS (Sparrow, Balla, & Cicchetti, 

1984) are well-known and widely used internationally, as an instrument to measure 

the level of adaptive behavior in children and adolescents. Despite its wide use in the 

population of children and adolescents with mental retardation, to our knowledge, 

specific data on the psychometric qualities of the VABS in this population are not 

available. This paper aims to investigate whether the original structure, reliability and 

validity of the VABS, as reported in a population of typically developing children 

(Sparrow et al., 1984), can be replicated in a population of children and adolescents 

with mental retardation. Insight into these aspects will strengthen the scientific basis 

for the use of the instrument in this population. 

The VABS is an interview for parents/caregivers measuring the level of adaptive 

behavior of a child, in four specific domains: Communication (Receptive, Expressive 

and Written), Socialization (Interpersonal Relationships, Play and Leisure Time and 

Coping Skills), Daily Living Skills (Personal, Domestic and Community) and Motor 

Skills (Gross and Fine, only applicable for children under 6). The distinction of the 

first three domains has recently increasingly been supported by fundamental 

research. Widaman and McGrew (1996) and Thompson et al. (1999) for example, 

found a domain distinction within the concept of adaptive behavior that highly 

corresponds to that of the VABS, based on a factor and cluster analysis. They found 

a Cognitive, Communication and Academic Skills-domain, a Social Competence 

Skills-domain and an Independent Living Skills-domain. 

The original manual of the Survey Form (Sparrow et al., 1984), well describes 

and founds the development, use, norms and application of the VABS in typically 

developing children and adolescents. However, it does not corroborate the structure 

and applicability of the instrument for children and adolescents with mental 

retardation. Although a sample of persons with mental retardation was included in the 

form of supplementary norms, this group was not well defined or described. The 

group consisted of adults of 18 years and older, with no further indication with 
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respect to age range, level of functioning or representativity of the group. In the 

norms for mental retardation, the only distinction was ambulatory versus non-

ambulatory (no criterion given), and residential versus non-residential. The levels of 

adaptive behavior corresponding to the supplementary norms are relatively 

undifferentiated. 

For clinical practice and research with respect to children and adolescents with 

mental retardation, this most often results in applying the rules for administration (e.g. 

‘basal’ and ‘ceiling’) and the norms for typically developing children and adolescents. 

As a first step it is indeed important to be able to compare children (suspected) with 

mental retardation to typically developing children, to find out in which areas the child 

shows deficits. Nevertheless, for further diagnostic purposes, e.g. to specify the 

extent and character of the observed deficits, comparing a child with other children 

with mental retardation in general, or even better, with children from specific levels of 

mental retardation, gives valuable information.  

Additionally, levels and patterns of adaptive behavior are known to vary over 

specific diagnostic groups, for example in relation to syndromes, such as Fragile X 

syndrome (Dykens, Hodapp, Ort, & Leckman, 1993; Freund, Peebles, Aylward, & 

Reiss, 1995; Loveland & Tunali-Kotoski, 1998), Down syndrome (Rodrigue, Morgan, 

& Geffken, 1991; Loveland & Kelley, 1991; Dykens, Hodapp, & Evans, 1994; 

Loveland et al., 1998), or Prader-Willi syndrome (Dykens, Hodapp, Walsh, & Nash, 

1992; Loveland et al., 1998), or co-morbid behavioral or psychiatric disorders, such 

as pervasive developmental disorders (Volkmar et al., 1987; Freeman et al., 1988; 

Volkmar, Carter, Sparrow, & Cicchetti, 1993; Vig & Jedrysek, 1995; Carpentieri & 

Morgan, 1996; Sparrow, 1997; Carter et al., 1998; Kraijer, 2000; Liss et al., 2001; de 

Bildt, Sytema, Kraijer, Sparrow, & Minderaa, submitted). When a child with mental 

retardation is suspected with a co-morbid behavior or physical problem, comparing 

the child to children with the same chronological age and level of mental retardation 

contributes to the interpretation of the profile of adaptive behavior. In the population 

with mental retardation, it often is the profile that provides starting points for both the 

diagnostic and the treatment process.  

In sum, the VABS is well developed and founded in the typically developing 

population of children and adolescents, and it is appreciated in the population of 

children and adolescents with mental retardation as a measure of the increasingly 

emphasized concept of adaptive behavior. Investigation of its psychometric qualities 
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in this population will contribute to a well-founded use of the VABS in clinical practice 

and in research with children and adolescents with mental retardation. 

 

5.2 Method 
Participants 

The VABS study took place as part of a behavior study in a population of 

children and adolescents with mental retardation (de Bildt et al., 2003b). The 

participants for this study were recruited from Friesland, a northern province of the 

Netherlands. All 1436 children and adolescents between 4 and 18 years, known to 

facilities for children and adolescents (suspected) with mental retardation (schools, 

day-care facilities and institutions) were approached. All levels of mental retardation 

were included. No participants were excluded based on etiology of mental 

retardation, presence of sensory or motor impairments, or co-morbid psychiatric 

disorder or behavior problems. With this procedure, 1059 (671 males, 388 females) 

participated, a response rate of 73.7%.  

The participants were assigned to the four levels of mental retardation: 

profound, severe, moderate or mild. In 83.6% of the cases, this classification was 

based on information from intelligence tests or developmental tests obtained by the 

facility. In most cases these were standardized tests, e.g. Wechsler Intelligence 

Scale for Children-Revised, WISC-R (Wechsler, 1974; Vander Steene et al., 1986), 

Wechsler Preschool and Primary Scale for Intelligence-Revised, WPPSI-R 

(Wechsler, 1989; Vander Steene & Bos, 1997), Snijders-Oomen Niet-verbale 

Intelligentietest-Revisie, SON-R (Snijders, Tellegen, Winkel, & Laros, 1996), and the 

Dutch modification of the Bayley scales of Infant Development (Bayley, 1969; Van 

der Meulen & Smrkovsky, 1983). In the other 16.4 % of the cases, participants were 

assigned to one of these categories based on their developmental age equivalent on 

the Social Functioning Scale for the Mentally Retarded, SRZ, (Kraijer & Kema, 1994; 

Kraijer, 1997, 2000) combined with clinical review of functioning. The SRZ is a 

measure of adaptive behavior, which was administered as part of the study.  

The sample for this VABS study consisted of 826 children and adolescents, of 

whom VABS Survey Form data were available. The male:female ratio of 516 

(62.5%):310 (37.5%) corresponds to the ratio in clinical practice in the area of mental 

retardation. In table 5.1, the characteristics of the population are presented. Since the 
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profound and severe levels of mental retardation consist of small groups, these were 

combined into one group for the analyses. 

 
Table 5.1 Characteristics of the sample 

   Age 

Level of MR n % mean sd 

Profound   82     9.9 10.63 4.04 

Severe   89   10.8 11.26 4.10 

Moderate 221   26.8 11.54 3.77 

Mild 434   52.5 11.33 3.40 

Total 826 100.0 11.31 3.65 

 

Instruments 
Vineland Adaptive Behavior Scales 

In this study, the Survey Form of the VABS (Sparrow et al., 1984) was 

administered as part of a larger interview with parents, during a home visit. 

Psychologists, social workers or last-year students in these areas administered the 

interview, after training in administering and scoring. The interviews were recorded 

on audiocassette and were scored double randomly. Regularly organized meetings 

during data collection served to maintain consensus on administration and scoring of 

the interview. Since the Motor Skills domain is only applicable for children with ages 

of 6 and below, this domain was excluded for our analyses.  

To investigate the convergent validity, the scores on the VABS were compared 

to the scores on the Social Functioning Scale for the Mentally Retarded, SRZ, 

(Kraijer et al., 1994; Kraijer, 1997, 2000). This instrument was developed to measure 

adaptive behavior in children and adults with mental retardation, and is well-known 

and widely used in the care of people with mental retardation in the Netherlands and 

Belgium. It is a modified version of the Cain-Levine Social Competency Scale (Cain, 

Levine, & Elzey, 1963) and is divided into four subscales: Self Help (SH), 

Communication (C), Persistence (P) and Social Skills (S). Norms were based on 

4312 Dutch persons with mental retardation, aged 4 years and older. 

To examine the discriminant validity, three concepts that theoretically differ from 

adaptive behavior were investigated. First, the scores on the VABS were compared 

with total IQ’s on the standardized measures of intelligence, as mentioned before. 
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Second, scores on measures of general behavior problems, or in other words 

maladaptive behavior, were compared to the VABS scores. The Child Behavior 

Checklist, CBCL, (Achenbach, 1991; Crijnen, Achenbach, & Verhulst, 1997; Bölte, 

Dickhut, & Poustka, 1999; Noterdaeme, Minow, & Amorosa, 1999; Schmeck et al., 

2001) and the Dutch version of the Developmental Behaviour Checklist, DBC, 

(Einfeld & Tonge, 1994; Einfeld & Tonge, 1995; Koot & Dekker, 2001; Dekker, Nunn, 

& Koot, 2002; Dekker, Nunn, Einfeld, Tonge, & Koot, 2002) were administered for 

this purpose. Finally, the concept of pervasive developmental disorders was 

investigated, by comparing scores on the VABS with scores on four instruments for 

pervasive developmental disorders. The first instrument was the Scale of Pervasive 

Developmental Disorder in Mentally Retarded persons, PDD-MRS (Kraijer, 1997, 

1999), which is a Dutch screening instrument for the full spectrum of pervasive 

developmental disorders based on the DSM-III-R. The instrument was developed for 

use with children and adults with mental retardation and was administered with all 

participants. The second instrument was the Autism Behavior Checklist, ABC (Krug, 

Arick, & Almond, 1980). Additionally, for a subgroup of participants the scores on the 

VABS could be compared to the scores on the Autism Diagnostic Interview-Revised, 

ADI-R (Lord, Rutter, & Le Couteur, 1994), and on the Autism Diagnostic Observation 

Schedule, ADOS (Lord, Rutter, DiLavore & Risi, 1998; Lord et al., 2000).  

 

Statistics 
The structure of the VABS was investigated with a factor analysis (PCA, 

varimax rotation), and with Pearson’s r correlations between the domains and the 

total score. In order to investigate if the VABS domains can be considered as scales 

that measure one underlying trait, a Mokken analysis (Molenaar, Schuur, Sijtsma, & 

Mokken, 2000) was applied. This is a non-parametric Item Response Theory (IRT) 

model that tests the scalability of a set of items, supposed to measure one latent trait.  

Typical of IRT is that the items of a scale also have a position on the latent trait, 

mostly interpreted as the difficulty. This means that items on which many children 

reach maximum scores (the 'easiest' items) form the one end of the scale, whereas 

the items that are not scored by many children (the 'most difficult' items) form the 

other end. The so-called value of homogeneity (H) is used as the scalability-

coefficient that expresses the quality of the scale. In general, a scale with an H-value 

of .50 or above is considered to be a strong scale, with an H-value between .40 and 
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.50 a scale is considered to be moderately strong and a scale with an H-value 

between .30 and .40 to be weak (Molenaar & Sijtsma, 2000). 

For the reliability study, the internal consistency of the domains and the total 

instrument was expressed in split-half reliability coefficients, corrected for half-test-

length with the Spearman-Brown formula, to increase comparability with the original 

analyses. Besides that, Cronbach’s coefficient alphas were calculated. For the 

validity study, Pearson’s r correlations between the VABS scores (total and domains) 

and the scores on the other instruments were calculated.  

The analyses were applied in the total population with mental retardation and, 

when relevant, in the subgroups Mild, Moderate and Severe/Profound. 

 

5.3 Results 
Structure 

Sparrow et al. (1984) divided the items of the VABS Survey Form into three 

domains, based on the content of the items. We found high correlations between 

these domains and between each domain and the total score of the VABS, in all 

subgroups and in the total sample (Pearson’s r .73 -.97). This finding implicates that 

the domains are not independent from each other. 

The domains are divided into subdomains, and this structure was best 

replicated in the subgroups Mild and Moderate. In these groups the subdomains 

generally had high loadings, based on a factor analysis, on the domains that they 

were divided into by the authors of the VABS. In our sample, one exception was the 

subdomain Written, a Communication subdomain in the original VABS, which in this 

sample had high loadings on Daily Living Skills. In table 5.2, an example of the 

division found is presented, in the subgroup with a moderate level of mental 

retardation. 

The items of the Survey Form are not only arranged by domain, but also by 

level of difficulty, i.e. in developmental order. Since this order is important for 

determining the starting point (‘basal’) and finish (‘ceiling’) of the interview, we 

examined the scaling of the items of the domains, with a Mokken analysis. This 

revealed three strong to very strong scales (Communication H = .86, Daily Living 

Skills H =.79, Socialization H =.63). Testing the scalability of all items into one scale, 

also revealed a strong scale (H = .70).  
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The implications of these results are that the VABS mainly measures one 

dimension, i.e. adaptive behavior. Nevertheless, the distinction of three domains by 

Sparrow et al. (1984) is also recognized in this sample. 

 
Table 5.2 Structure: Factor loadings of the raw subdomain scores on three factors (PCA, 
varimax rotation) and the percentages of explained variance, in the group with a moderate 
level of mental retardation 

 Subdomain Factor 1, ‘DLS’ Factor 2, ‘Soc’ Factor 3, ‘Com’ 

Com Receptive .23 .30 .87 

 Expressive .45 .35 .74 

 Written .75 .20 .35 

DLS Personal .83 .24 .28 

 Domestic .81 .44 .13 

 Community .79 .45 .29 

Soc Interpersonal Relationships .29 .77 .44 

 Play and Leisure Time .29 .85 .26 

 Coping skills .49 .79 .24 

% Explained variance 34.8 29.4 21.3 

Com = Communication, DLS = Daily Living Skills, Soc = Socialization 

 

Reliability 
The internal consistency of the VABS and the domains proved to be very high in 

the total sample, based on split-half reliability coefficients. For analysis in the 

subgroups, the distribution of the raw scores on the items was insufficient, since 

there were too many items that were scored 2 or 0 for all participants, score 0 

especially in the severe/profound level of mental retardation. To investigate the 

internal consistency in the subgroups Mild/Moderate and Severe/Profound, the items 

with a distribution in raw scores between .25 and 1.75 were selected. Again, the 

internal consistency was high, as presented in table 5.3.  

Concordant with this finding, Cronbach’s alpha’s were also high 

(Communication .98, Daily Living Skills .98, Socialization .97 and VABS total .99). 

Calculating these coefficients for the selected items only, did not change the results. 

The high internal consistency implies a high reliability of the total instrument, as well 

as the separate domains.  
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Table 5.3 Reliability: Split-half reliability coefficients before and after item selection 

  Before selection After selection 

  Total population Severe/Profound Mild/Moderate Total pop 

 n items rel.co.1 items rel.co.1 rel.co.1 items rel.co.1 

Com1 825   67 .75   34 .83   29 .88   40 .81 

DLS2  826   92 .81   44 .88   48 .85   57 .86 

Soc3 826   66 .82   30 .84   40 .85   42 .87 

VABS 825 225 .93 108 .94 117 .91 139 .94 

Com = Communication, DLS = Daily Living Skills, Soc = Socialization  
1 Corrected for half test length with Spearman-Brownformula 

items 

 
Validity 

To investigate the convergent validity, Pearson’s r correlations were computed 

between the domain and total VABS raw scores and the total and subscale scores of 

the SRZ, for the total sample and for the combined group Moderate and Severe, 

since the SRZ mainly focuses on these two levels of mental retardation. Pearson’s r 

coefficients between the total scores were high (.93 in the total sample, .89 in the  

moderate/severe subgroup). In table 5.4, the correlations between the 

domain/subscale scores are presented. The correlations between the 

Communication domain/subscale (C) and between Daily Living Skills and Self Help 

(SH) were concordant with the expectation that these values would be specifically 

high. The same holds true for the correlation between Socialization and Social Skills 

(S), although the absolute value of the coefficient was a little lower. The subscale 

Persistence (P) of the SRZ does not have an equivalent in the VABS.  

To investigate the discriminant validity, the correlation between the VABS 

scores (corrected for age) and Total IQ scores on intelligence tests were computed. 

To establish discriminant validity, these correlations should be low. Concordant with 

this theory, the correlation between the VABS and intelligence tests was low for the 

mild and moderate levels of mental retardation, as presented in table 5.5. For the 

severe/profound levels of mental retardation the correlation was relatively high. 

Additionally, the VABS scores were compared to scores on measures of 

general problem behavior, that is maladaptive behavior, and on measures of 

behavior related to pervasive developmental disorders. Table 5.5 shows correlations 

for the total sample and for the combined Mild and Moderate subgroups, since the 
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CBCL and DBC appear to be most applicable in these groups. The correlations 

between the VABS and measures of pervasive developmental disorders as the PDD-

MRS, the ABC, the ADI-R and the ADOS (total population only, see also table 5.5) 

were stronger than found for general problem behavior. The negative sign of these 

correlations implies that a lower level of adaptive behavior coincides with more 

problem behavior, especially related to pervasive developmental disorders. 

 
Table 5.4 Convergent validity: The Pearson’s r correlation between the VABS 
domains and the SRZ subscales 

  Total population (n=818-823) Moderate/severe (n=306-308) 

  VABS 

  Com DLS Soc Com DLS Soc 

SRZ SH .80 .91 .76 .66 .88 .64 

 C .89 .82 .79 .85 .70 .67 

 P .52 .61 .61 .26 .47 .49 

 Soc .70 .73 .77 .55 .59 .67 

For all correlations p<.001 
VABS: Com = Communication, DLS = Daily Living Skills, Soc = Socialization; 
SRZ: SH = Self Help, C = Communication, P = Persistence, Soc = Social skills 

 

Table 5.5 Discriminant validity: The Pearson’s r correlation between the VABS and measures of 
intelligence, general and PDD problem behavior  

Theoretical Construct Instruments Population n VABS Com DLS Soc 

Intelligence1 IQ-tests Severe/profound   99   .65**   .66**   .61**  .56** 
  Moderate  144   .18   .27*   .10  .10 

  Mild  378   .36**   .33**   .38**  .21** 

General problem  CBCL Total  826 -.18** -.12** -.16** -.25** 

behavior  Mild/moderate  644 -.26** -.18** -.22** -.33** 

 DBC Total 826 -.30** -.23** -.27** -.36** 

  Mild/moderate  644 -.36** -.26** -.31** -.43** 

PDD  PDD-MRS Total  813 -.36** -.34** -.34** -.37** 

 ABC Total  813 -.52** -.48** -.49** -.54** 

 ADI-R Total 180 -.38** -.37** -.31** -.44** 

 ADOS Total 180 -.49** -.47** -.46** -.50** 
1 VABS raw scores corrected for age, * p<.01, ** p<.001 
Com = Communication, DLS = Daily Living Skills, Soc = Socialization 
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5.4 Discussion 
The present study aimed to investigate the psychometric qualities of the 

Vineland Adaptive Behavior Scales, VABS, in a population of children and 

adolescents with mental retardation. The VABS is well developed and well studied in 

the general population of children and adolescents, and it is widely used and 

appreciated for measuring adaptive behavior in children and adolescents with mental 

retardation. Therefore, the purpose of this study was to examine the original 

structure, the reliability and the validity of the interview in children and adolescents 

with mental retardation. Insight into the psychometric qualities will contribute to a 

more founded and evidence-based use of the VABS in this population. The strength 

of this study is that the results are based on a large and representative population of 

children and adolescents (n=826), including all levels of mental retardation and a 

wide age range (4-18 years). 

With respect to the structure of the VABS in the Dutch population with mental 

retardation, two things can be said. First, one central concept seems to underly the 

VABS, rather than three mutually interdependent concepts. The high correlations 

between the domains, and the one, strong scale found with the Mokken analysis 

confirm this implication. Nevertheless, the way Sparrow and colleagues arranged the 

VABS into the domains Communication, Daily Living Skills and Socialization, is also 

largely recognized in this population. This is illustrated by the strong Mokken scales 

for each domain separately. Second, investigation of the arrangement of subdomains 

into domains reveals that this arrangement is well recognized in persons with mild 

and moderate levels of mental retardation, yet less well in the combined 

severe/profound level. In the mild and moderate levels of mental retardation, all 

subdomains have high loadings on the original domain, except for the subdomain 

Written, which is moved from the domain Communication in the general population, 

to Daily Living Skills in our sample. Probably, the fact that the original arrangement of 

the subdomains into domains is not replicated in the lowest levels of mental 

retardation, could mainly be explained by its basis in typically developing children 

and adolescents. The group with a severe/profound level of mental retardation differs 

most from that population, in the sense that the development in this group hardly 

increases with increasing age. Instead of three domains, we found that children and 

adolescents from this group seem to show behavior that can be divided into a more 
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technical factor ‘daily living skills’ and a factor that could be interpreted as ‘contact 

behavior’.  

Within each domain, the authors arranged the items in order of difficulty, i.e. in 

developmental order. This arrangement is confirmed empirically in the present study. 

With respect to the order of difficulty of the items in the separate domains, the scales 

found are strong to very strong, and show approximately the same order as the 

original domains. These findings imply that the development of adaptive behavior in 

children and adolescents with mental retardation closely resembles the development 

in the typically developing population. Therefore, these results support the use of the 

general rules for determining a starting point and finish of the interview in the 

population with mental retardation.  

In conclusion, the results of the present study confirm the applicability of the 

structure of the VABS Survey in children and adolescents with mental retardation, 

especially in the higher levels. 

Investigation of the reliability of the VABS Survey Form in our sample revealed 

that the internal consistency was high for the total VABS and for each domain 

separately. The split half reliability coefficients highly resemble the values that 

Sparrow and colleagues reported in the general population (.86-.90) and in their 

group of adults with mental retardation (.96-.99). These results provide support for 

the reliability of the total VABS, as well as the separate domains, in children and 

adolescents with all levels of mental retardation.  

Unfortunately, our study did not provide data on two other aspects of reliability: 

interrater and test-retest reliability. Sparrow and colleagues also only provided these 

data for the typically developing population. In that group, the interrater reliability and 

the test-retest reliability were good to very good. Although a more thorough 

investigation of these aspects of reliability of the instrument in children and 

adolescents with mental retardation would be recommended, there are no reasons to 

assume that, in general, the results from the original sample could not also be 

applied to this population. 

With respect to the validity of the VABS in our sample, two types of construct 

validity were investigated. Convergent validity is established when there is a clear 

observed correspondence between the VABS and other measures of adaptive 

behavior, since they aim to measure theoretically similar constructs. Discriminant 

validity is established when there is no observed relation between the VABS and 
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instruments that measure constructs that are theoretically expected to be different 

from adaptive behavior (e.g. intelligence, problem behavior). Both types of validity 

should be established to support construct validity.  

The convergent validity was established by correlating the VABS scores to the 

scores on the SRZ, a Dutch instrument for adaptive behavior in the population with 

mental retardation. Not only the high correlation between the total scores, but also 

between the comparable domains/subscales support the assumption that the VABS 

indeed measures what it aims to measure, i.e. adaptive behavior.  

For establishing discriminant validity, three constructs that are theoretically 

different from adaptive behavior were studied, e.g. intelligence, general problem 

behavior, and problem behavior in the area of pervasive developmental disorders. 

The observed relation between the VABS scores and Total IQ scores in the two 

highest levels of mental retardation, were equal to or lower than the correlations 

reported from the original study (.32, general population). The relatively high 

correlations in the severe/profound levels of mental retardation more closely 

resemble the findings the authors reported in the group of adults with mental 

retardation (.30-.54), although our findings are still higher. It is known from the 

literature that the lower the level of functioning, the higher the correlation of adaptive 

behavior with IQ is (Kahn, 1992; Liss et al., 2001). However, the results do clearly not 

imply that the VABS and intelligence tests are mutually exchangeable. For such an 

implication, the correlations should have been .80 or higher.  

Correlations between the VABS and instruments for problem behavior were low 

and negative. A stronger negative correlation exists between the VABS and 

instruments for pervasive developmental disorders. In other words, a lower level of 

adaptive behavior coincides with more problem behavior, in fact maladaptive, 

especially related to pervasive developmental disorders. However, the correlations 

are low enough to state that the VABS and instruments designed to measure 

problem behavior are related to different concepts.  

Overall, the combined findings of convergent and discriminant validity provide 

strong evidence for the construct validity of the VABS. 

To summarize, the present study provides empirical evidence for the use of the 

VABS in children and adolescents with mental retardation. The structure in 

(sub)domains and in developmental order is largely replicated. Reliability and validity 

of the instrument are high to very high in this population. The largest differences in 
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psychometric qualities of the VABS compared to the general population are found in 

the lowest levels of mental retardation. The construct of adaptive behavior seems to 

have a different character and a different value in the lives of children and 

adolescents on these levels of mental retardation.  

Comparing the results of this study with the results for adults with mental 

retardation from the study of Sparrow and colleagues (when applicable), revealed 

that the results closely resemble each other. Additionally, this resemblance is higher 

than the correspondence between the findings in our sample of children and 

adolescents with mental retardation and in the original population of children and 

adolescents without mental retardation. These outcomes seem to imply that, with 

respect to the psychometric data and the applicability of the VABS, there is a larger 

difference between children with and without mental retardation, than between 

children and adults with mental retardation.  

To conclude, the strong evidence from this study for the applicability of the 

VABS in the population with mental retardation, increases the value of 

supplementary norms for this population. As we have already indicated, these are 

needed to be able to optimally apply the VABS for proper diagnostic and evaluation 

processes. For the Netherlands and Belgium, we developed such supplementary 

norms, based on the sample from this study, for the total population with mental 

retardation, and for the mild, the moderate and the combined severe and profound 

levels of mental retardation respectively (de Bildt & Kraijer, 2003; Kraijer, de Bildt, 

Sytema, & Minderaa, 2003). With respect to the fact that the VABS is currently 

undergoing thorough revision and new standardization, we expect that, besides 

norms for the general population, norms for specific levels of mental retardation will 

be included. These latter norms will add to extension of the already proven value of 

the VABS as the international instrument to measure one of the two most important 

aspects of mental retardation. 
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Abstract 
Social skills were studied in children with mild and moderate mental retardation with 

and without autism. The objective was to investigate the value of the CSBQ, as a 

measure of subtle social skills, added to a measure of basic social skills with the 

VABS, in identifying children with mental retardation, with or without autism. 

Measuring basic social skills is not sufficient in differentiating between levels of 

mental retardation. Communicative skills and subtle social skills, that concern 

overlooking activities or situations and fear of changes, play a far greater role. 

Additionally, with respect to identifying autism, basic social skills do not contribute, as 

opposed to communicative skills and the tendency to withdraw from others. The 

CSBQ not only seems to have specific value as a measure of subtle social skills to 

identify pervasive developmental disorders, but also seems to have a specific 

contribution to differentiating between the two levels of mental retardation. 

Furthermore, our outcomes imply a slight difference between limitations in subtle 

social skills as mentioned by the AAMR (2002) and limitations in subtle social skills 

as seen in milder forms of pervasive developmental disorders. Clinical and 

theoretical implications will be discussed. 
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6.1 Introduction 
Limitations in social skills are a central characteristic in the definition of both 

mental retardation and pervasive developmental disorders. First, the level of social 

skills plays a major role in the overall level of adaptive behavior of individuals with 

mental retardation (Kraijer, 2000), which is one of the two main characteristics in the 

definition of mental retardation of the AAMR (2002): ‘significant limitations in 

intellectual functioning and in adaptive behavior as expressed in conceptual, social 

and practical adaptive skills’. Second, ineffective social skills are a central 

characteristic of individuals with a pervasive developmental disorder, defined in the 

DSM-IV-TR (APA, 2000) as: ‘severe and pervasive impairment in several areas of 

development: reciprocal social interaction skills, communication skills, or the 

presence of stereotyped behavior, interests and activities’.  

With respect to adaptive behavior in individuals with mental retardation, there 

has been a debate since the early 90’s, concerning the emphasis on adaptive 

behavior and social skills in defining and classifying mental retardation. In the earlier 

version of the handbook (AAMR, 1992), social skills were regarded as one of 10 

adaptive behavior areas, thus composing a relatively small part of the concept of 

adaptive behavior and, as a consequence, of the definition of mental retardation. In 

the discussion following the presentation of the 1992 handbook and its definition, a 

more substantial role for social skills in adaptive behavior and the definition of mental 

retardation was argued for. Greenspan (1999) has probably been the one who most 

heavily emphasizes the role of social skills in the definition of mental retardation. He 

regards what he calls social intelligence, or the ‘mistaken or ineffective handling of 

difficult interpersonal situations’, as the critically important prototypic characteristic of 

people with mental retardation (see also Greenspan & Love, 1997). For a more 

detailed description of the debate, we refer to the most recent version of the AAMR 

handbook (2002).  

This debate has led to a new definition of adaptive behavior in the 2002 

definition of mental retardation. It now consists of three areas, resulting from factor 

analytical research studies: conceptual skills (language, reading and writing, money 

concepts, self-direction), social skills (interpersonal, responsibility, self-esteem, 

gullibility, naiveté, follows rules, obeys laws, avoids victimization), and practical skills 

((instrumental) activities of daily living, occupational, maintaining safe environments) 

(AAMR, 2002). With respect to the social skills area specifically, the refinement of the 
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specific representative skills places more emphasis on subtle skills, e.g. gullibility, 

naiveté, or avoids victimization, additional to more basic skills. Understanding the 

social context of a situation, understanding jokes, taking the other person’s 

perspective, understanding that a friendly acting person actually is doing you harm, 

etc., are examples of these subtle social skills, needed to handle more complex 

social situations.   

The existing measures of adaptive behavior, however, mainly seem to cover 

basic social skills, needed in everyday or routine situations, yet seem to reflect subtle 

social skills that are influenced by e.g. gullibility or vulnerability less well (Greenspan, 

1999; AAMR, 2002). Therefore, emphasizing these subtler skills, leads to the call for 

development of new assessment procedures for adaptive behavior, which 

incorporate subtle skills. Especially in higher functioning individuals these subtle skills 

are important, since basic and routine interaction skills are often developed well 

enough, yet limitations in social skills may be present in more complex interpersonal 

situations.  

Additional limitations in social skills occur with the co-morbidity of a pervasive 

developmental disorder. It is well known that mental retardation occurs very 

frequently in children with a pervasive developmental disorder (Wing & Gould, 1979; 

Wing, 1981; Rutter, 1983; Wing, 1993; Bryson, 1996, 1997). For a long period, 

standard estimates of 70-90% of children with PDD were supposed to have IQ’s of 

70 or lower (DeMyer et al., 1974; Steffenburg & Gillberg, 1986). Due to the growing 

attention for High Functioning Autism and Asperger’s Syndrome, this percentage 

tends to decrease. Nevertheless, it is still substantial (Gillberg, 1999). Estimates of 

the prevalence of PDD amongst individuals with mental retardation vary widely, 

ranging from 2%, 3% or 5% (Wing et al., 1979; Wing, 1981; Gillberg, Persson, 

Grufman, & Themner, 1986; Steffenburg, Gillberg, & Steffenburg, 1996; Kraijer, 

1997) to 40%, 50% or even 56% (Wing et al., 1979; Wing, 1981; Gillberg, 1983; King, 

DeAntonio, McCracken, Forness, & Ackerland, 1994). These estimates depend on 

the definition of the pervasive developmental disorder under study and of the studied 

population. The prevalence is higher when lower functioning individuals or the 

broader spectrum of pervasive developmental disorders are investigated. However, 

in general, the estimates justify the need of awareness of the possibility of a 

pervasive developmental disorder in children with mental retardation. 
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From a clinical perspective, it is very important to discriminate between 

limitations in social skills due to mental retardation, and limitations in social skills due 

to a pervasive developmental disorder. In the case of mental retardation, the level of 

social skills often is the same as other areas of development and behavior. In other 

words, the profile of strengths and weaknesses is rather harmonious. For children 

with a pervasive developmental disorder co-morbid to mental retardation, limitations 

in social skills are often larger than limitations in other areas of adaptive behavior, 

causing an irregular profile (Volkmar et al., 1987; Loveland & Kelley, 1988; Kraijer, 

2000; Bölte & Poustka, 2002). The level of social skills is lower than in children with 

mental retardation without a pervasive developmental disorder (Njardvik, Matson, & 

Cherry, 1999; Kraijer, 2000), although there is less difference between the groups in 

the other areas of adaptive behavior. These findings corroborate an additional effect 

of a pervasive developmental disorder on the social skills of children and adolescents 

with mental retardation. Therefore, it is important to identify the background of the 

observed limitations in social skills, in order to provide adequate support or 

treatment. For children with a co-morbid pervasive developmental disorder, the 

character of such support or treatment is different from children with mental 

retardation only. Knowing that a child suffers from a co-morbid pervasive 

developmental disorder will lead to an increased insight in why the child acts the way 

he/she does, which may result in specific interventions, for example special 

communication techniques, additional structuring of the environment, or lowering 

social requirements, in order to solve or prevent problems.  

For both diagnostic groups considered here, measuring subtle social skills is 

important, especially for individuals who are less severely affected. The more severe 

the level of mental retardation, or the pervasive developmental disorder, the larger 

the limitations in social skills (Bloom & Zelko, 1994; Gillham, Carter, Volkmar, & 

Sparrow, 2000; Liss et al., 2001). In children with severe or profound mental 

retardation and in children with severe autism, basic social skills are already limited 

to such extent, that subtle social skills do scarcely, or even not at all occur. However, 

for children with mild and moderate mental retardation, and for children with milder 

forms of pervasive developmental disorders, subtle social skills seem to be a central 

factor in functioning in daily life. Moreover, when both diagnoses are considered, e.g. 

mild or moderate mental retardation and a disorder in the spectrum of pervasive 

developmental disorders, measuring subtle social skills is of crucial importance, in 
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order to identify the character, severity and background of the limitations. As 

mentioned above, in the field of mental retardation, measures of adaptive behavior 

are considered to cover too little of these subtle social skills (Greenspan, 1999; 

AAMR, 2002). The same is corroborated by Gillham et al. (2000) in the field of 

pervasive developmental disorders. Based on measurements with the Vineland 

Adaptive Behavior Scales, VABS (Sparrow, Balla, & Cicchetti, 1984), they found 

lower social skills in children with AD than in children with PDD-NOS, yet reported no 

differences between children with PDD-NOS and children with other developmental 

disorders (e.g. mild or moderate mental retardation, developmental language 

disorder, or a combination of motor and language delays). The authors conclude that 

the VABS may be useful in detecting autism, yet seems to have limited value in 

detecting PDD-NOS. Again, subtle social skills seem to need more emphasis in 

measuring adaptive behavior.  

In the present study, the social skills of 510 children between 4-18 years with 

mild and moderate mental retardation were investigated, combining a measure of 

basic social skills, the VABS (Sparrow et al., 1984), with a new measure of more 

subtle social behavior, the Children’s Social Behaviour Questionnaire, CSBQ 

(Luteijn, Luteijn, Jackson, Volkmar, & Minderaa, 2000a).  The CSBQ was specifically 

developed to measure limitations in subtle social skills as seen in PDD-NOS. This 

paper aims to investigate social skills in children and adolescents with mental 

retardation, with and without autistic symptomatology. The main objective is to 

investigate the value of the CSBQ, as an easy to administer measure of subtle social 

skills, added to a measure of basic social skills with the VABS, in identifying children 

with mild or moderate mental retardation, with or without autistic symptomatology.  

 

6.2 Method 
Participants 

The participants for this study were recruited from Friesland, a northern 

province of the Netherlands. All 1436 children and adolescents between 4 and 18 

years, known to facilities for children and adolescents (suspected) with mental 

retardation (schools, day-care facilities and institutions) were approached. All levels 

of mental retardation were included. No participants were excluded based on etiology 

of mental retardation, presence of sensory or motor impairments, co-morbid 

psychiatric disorders, behavior problems, epilepsy or use of medication. With this 
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procedure, 1059 (671 males, 388 females) participated, a response rate of 73.7% 

(see for more information on this sample and procedure (de Bildt et al., 2003b).  

This paper reports on a subsample of this population, consisting of all verbal 

children with mild or moderate mental retardation, for whom data were available on 

the VABS and the CSBQ (n=510). The classification in levels of mental retardation 

was based on information from intelligence tests or developmental tests obtained by 

the facility. These included the Wechsler Intelligence Scale for Children-Revised, 

WISC-R (Wechsler, 1974; Vander Steene et al., 1986), the  Wechsler Preschool and 

Primary Scale for Intelligence-Revised, WPPSI-R (Wechsler, 1989; Vander Steene & 

Bos, 1997), the Snijders-Oomen Niet-verbale intelligentie test-Revisie, SON-R 

(Snijders, Tellegen, Winkel, & Laros, 1996), and the Bayley Scales of Infant 

Development (Bayley, 1969; Van der Meulen & Smrkovsky, 1983). A classification of 

moderate mental retardation was defined by an IQ of 36 through 50, a classification 

of mild mental retardation by an IQ of 51 through 70. Verbality was defined by 

spontaneous and regular use of at least eight words. 

To measure the effect of autistic symptomatology on social skills, the groups 

(i.e. the group with moderate and the group with mild mental retardation) were 

divided into a group with autistic symptomatology and a group without autistic 

symptomatology, based on the classification of the Autism Behavior Checklist (Krug, 

Arick, & Almond, 1980). Characteristics of the total group and subgroups are 

presented in table 6.1. 

 

Table 6.1 Characteristics of the group 

 Total group Autism Non-autism 

 Sex Age  Age  Age 

 male female mean sd  n mean sd    n mean sd 

Mild mental retardation 231 132 11.8 3.8 44  10.31 4.0 319 12.0 3.3 

Moderate mental retardation   86   61 11.6 3.5 23 11.4 3.3 124 11.6 3.9 
1 age difference autism vs. non-autism in mild mental retardation p<.05 
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Instruments 
Children’s Social Behaviour Questionnaire (CSBQ) 

The Children’s Social Behaviour Questionnaire is a parent questionnaire that 

aims to measure problems in subtle social skills in children with milder forms of 

pervasive developmental disorders (Luteijn, Jackson, Volkmar, & Minderaa, 1998; 

Luteijn et al., 2000a). Although the CSBQ was originally developed for and 

investigated in children with normal intelligence, the psychometric qualities of the 

CSBQ in children with mental retardation were found to be good (Luteijn, Minderaa, 

& Jackson, 2002; Luteijn, Hartman, Serra & Minderaa, submitted).  

The CSBQ has 49 items, divided over six scales (see table 6.2). In the first 

scale, ‘Not tuned’, limitations with adapting behavior to the social situation are 

described. The second scale, ‘Tendency to withdraw’, describes problems in social 

interaction. Scale 3, ‘Orientation problems’ represents problems in automatic 

orientation in time, place, person and activity. ‘Not understanding’, scale 4, refers to 

not understanding the point in a conversation, jokes and problems in processing 

social information. Scale 5, ‘Stereotyped behaviour’, describes stereotyped 

movements and preoccupation with objects and sensory information. Scale 6, ‘Fear 

of changes’ refers to fear of and resistance to change. As presented in table 6.2, 

especially the items in scales ‘Orientation’, ‘Not understanding’ and ‘Not tuned’, 

represent the subtle social behavior we aimed to measure.  

Psychometric qualities, with respect to test-retest reliability, interrater reliability 

and internal reliability of the scales, and convergent validity were reported to be good 

(Luteijn et al., 2000b; Luteijn et al., 2002; Luteijn et al., submitted). When various 

groups of children were studied (PDDNOS, ADHD, a combination of both, High 

Functioning Autism and clinical controls), the CSBQ proved to be able to discriminate 

between these groups on social problems (Luteijn et al., 2000b). The same 

differentiation appears in the group with mental retardation, between children with 

mental retardation with and without a pervasive developmental disorder (Luteijn et 

al., submitted). In the present study, raw scores on the CSBQ subscales and the total 

score were investigated. 

 

Vineland Adaptive Behavior Scales-Survey Form (VABS) 

The Vineland Adaptive Behavior Scales-Survey Form (Sparrow et al., 1984) is 

an internationally well-known interview for parents, measuring the adaptive behavior 
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of a child. Adaptive behavior is measured over four domains: Communication 

(Receptive, Expressive and Written), Socialization (Interpersonal Relationships, Play 

and Leisure Time and Coping Skills), Daily Living Skills (Personal, Domestic and 

Community) and Motor skills (Gross and Fine). For the purpose of this study, the 

Communication and Socialization domain and their subdomains were investigated.  

As recommended by Volkmar et al. (1987) age-equivalent scores of each 

domain and subdomain were examined, because these were described as the most 

useful in a comparative study. The differences between chronological age in months 

and the age equivalents in months were used in the analyses to investigate the delay 

of the children in each (sub)domain. This enabled an intra-individual comparison.  

 

Autism Behavior Checklist (ABC) 

At the time of the start of this study, the ABC (Krug et al., 1980) was the only 

available standardized internationally applied instrument for autistic symptomatology, 

suitable for screening a large population. Although it is not a diagnostic instrument, it 

was the only available instrument on autism in our sample. To measure the effect of 

autistic symptomatology on social behavior, the groups (i.e. the group with moderate 

and the group with mild mental retardation) were divided into a group with autistic 

symptomatology and a group without autistic symptomatology, based on the criteria 

as given by Oswald and Volkmar (1991). They proposed a cut-off of 58 and higher 

for autism and below 58 for non-autism, based on their study of sensitivity and 

specificity for the weighted sum scores, compared to a clinical DSM-III diagnosis of 

AD. We emphasize that it was used in this study as a measure of autistic 

symptomatology, rather than as a diagnosis. Parents completed the ABC.  

 

Statistics 
The differences in social skills between the two levels of mental retardation and 

between autistic symptomatology vs. no autistic symptomatology, were tested with t-

tests (SPSS Inc., 1999) for the VABS and with non-parametric Mann-Whitney tests 

for the CSBQ, since these were raw scores that were not normally distributed.  

To investigate the multivariate relationship between identification of level of 

mental retardation or identification of autistic symptomatology on one hand, and the 

VABS subdomains and CSBQ subscales on the other, a Logistic Regression was 

applied (SPSS Inc., 1999). 
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Table 6.2 The 6 scales of the CSBQ 

Scale 1: Not tuned (11 items)  
Emotions/behavior is not optimally tuned to the situation 

Quickly gets angry.  
Does not know when to stop, e.g. goes on and on about things.  
Is extremely stubborn.  
Stays angry for a long time, e.g. when he/she does not get his/her way.  
Is disobedient.  
Draws excessive attention to him/herself.  
Shows sudden changes of mood.  
Makes a fuss over little things; "makes a mountain of a mole-hill".  
Over-reacts to everything and everyone.  
Cannot be corrected in situations in which he/she has done something wrong.  
Makes inconsiderate remarks, e.g. remarks that are painful to others.  

Scale 2: Tendency to withdraw (12 items)  

Tendency to withdraw in social situations, little need for contact 

Has little or no need for contact with others.  
Makes little eye contact.  
Does not seek comfort when he/she is hurt or upset.  
Dislikes physical contact, e.g. does not want to be touched or hugged.  
Does not respond to initiatives by others, e.g. does not play along when asked to. 
Does not begin to play with other children.  
Acts as if others are not there.  
Lives in a world of his/her own.  
Does not show his/her feelings in facial expressions and/or bodily posture.  
Does not look up when spoken to.  
Cannot be made enthusiastic about anything; does not particularly like anything.  
Does not appreciate it when someone else is hurt or sad.  

Scale 3: Orientation problems (8 items)  

Inadequately ‘automatically’ orientates oneself in time, place, activity or person 

Does things without realizing the aim, e.g. constantly has to be reminded to finish something.  
Does things without realizing what stage of the activity he/she has reached (beginning, middle, ending).  
Has no sense of time.  
Takes in information with difficulty.  
Has difficulties doing two things simultaneously, e.g. he/she cannot dress and listen to father or mother at the same time.  
Does not appreciate danger.  
Easily gets lost, e.g. when out with someone.  
Barely distinguishes between strangers and familiar people, e.g. goes easily with strangers.  

Scale 4: Not understanding (7 items)  

Difficulties in understanding and sensing social information 

Takes things literally, e.g. does not understand certain expressions.  
Does not understand jokes.  
Does not fully understand what is being said to him/her, i.e. tends to miss the point. 
Is exceptionally naive; believes anything you say.  
Frequently says things, which are not relevant to the conversation.  
Talks confusedly; jumps from one subject to another in speaking. 
Only talks about things that are of concern of him/her.  

Scale 5: Stereotyped behaviour (8 items) 

Stereotyped movements en reactions to sensory information 

Constantly feels objects. 
Smells objects. 
Makes odd, fast movements with fingers or hands. 
 Is extremely pleased by certain movements and keeps doing them, e.g. turning round and round. 
Flaps arms/hands when excited. 
Is fascinated by certain colors, forms or moving objects. 
Sways to and fro while standing. 
Is unusually sensitive to certain sounds, e.g. always hears certain sounds earlier than other people. 

Scale 6: Fear of changes (3 items)  

Fear of and resistance to change 

Remains clammed up in new situations or if change occurs. 
Panics in new situations or if change occurs. 
Opposes change.  
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6.3 Results 
Not surprisingly, children with moderate mental retardation showed larger mean 

delays than children with mild mental retardation on both the Socialization domain 

and its subdomains, and on the Communication domain and its subdomains (p<.001, 

data not shown). In table 6.3, the mean delays are shown for children with and 

without autistic symptomatology in each level of mental retardation. Within each level 

of mental retardation, children with autistic symptomatology showed significant larger 

delays on the Socialization domain and its subdomains, yet not on the 

Communication domain or its subdomains. Investigating the CSBQ revealed 

significantly higher scores for children with moderate mental retardation than for 

children with mild mental retardation, on the subscales Orientation and Stereotyped 

(p<.001, data not shown). As presented in table 6.3, in each level of mental 

retardation, children with autistic symptomatology scored significantly higher than 

children without, on all subscales and the total score. 
 

Table 6.3 Differences in VABS and CSBQ scores between autism vs. non-autism per level of mental 
retardation (Student’s t-test/Mann-Whitney U) 
  Moderate Mild 
  autism non-autism autism non-autism 

  mean sd mean sd  mean sd mean sd 

VABS, Socialization   99.3** 37.4 73.6 41.3   77.3** 47.6 54.8 41.0 

CA-VA Interpersonal 100.1* 35.8 79.3 46.3   82.8** 49.9 61.6 46.1 

(Student’s t-test) Play Leisure 102.5** 42.7 72.3 42.5   74.4* 58.0 55.8 46.9 

 Coping skills   91.6** 34.6 65.6 44.5   71.5*** 44.5 44.5 44.0 

 Communication   96.7 37.7 86.3 39.4   74.5 39.5 68.0 32.7 

 Receptive   96.3 38.2 79.6 43.3   73.3 42.9 76.0 38.3 

 Expressive   98.4 38.4 83.4 39.3   76.6 42.0 65.1 36.8 

 Written 100.1 39.1 91.7 38.7   72.6 40.4 69.6 33.1 

CSBQ, Total   44.7*** 16.7 22.3 15.1   49.3*** 13.9 19.6 13.1 

raw scores Not tuned     9.7***   5.2   5.6   5.0   11.5***   5.4   5.7   4.8 

(Mann-Whitney U) Withdraw   10.6***   6.1   3.2   3.4   10.8***   4.9   3.2   3.4 

 Orientation     8.7**   4.1   5.8   4.1     8.9***   3.3   3.9   3.4 

 Not understanding     7.0*   4.0   4.7   3.4     9.5***   3.8   4.4   3.3 

 Stereotyped     6.5***   3.7   2.0   2.3     5.0***   3.4   1.3   1.8 

 Fear of changes     2.3*   2.1   1.1   1.4     3.5***   1.9   1.2   1.5 

*  p<.05, **  p<.01, ***  p≤.001 

 123 



Chapter 6 

Table 6.4 presents the contribution of the Socialization and Communication 

subdomains and the CSBQ subscales to the identification of level of mental 

retardation, and to the identification of autistic symptomatology in the total sample. 

The odds ratio’s (OR) express the increase or decrease in the probability of being 

identified as having moderate mental retardation or as having autistic 

symptomatology, with increasing delays on the subdomains, controlled for the other 

subdomains/subscales included in the model. With respect to the VABS, the 

Socialization subdomains had no significant effect on the identification of level of 

mental retardation or autistic symptomatology. The Communication subdomains 

Receptive and Written had a significant effect for identification of level of mental 

retardation. For example, with an increase in delay of one month on the Receptive 

subdomain, the probability of being identified as having moderate mental retardation 

decreased with factor .98. The probability of being identified as having moderate 

mental retardation was elevated with increasing delays on Written. This implicates 

that a smaller delay on Receptive and larger delays on Written seem to be indicative 

for identification of moderate mental retardation as opposed to mild mental 

retardation.  

For identifying autistic symptomatology, an increasing delay on Expressive led 

to an elevated probability of identification of autistic symptomatology, whereas a 

decrease in delay on Receptive and Written led to a decreased probability. In other 

words, in the total sample, a larger delay on Expressive and smaller delays on 

Receptive and Written seem to be indicative for autistic symptomatology.  

Also presented in table 6.4 is the additional contribution of the CSBQ, on 

identification of level of mental retardation and autistic symptomatology, controlled for 

all the other variables in the model. An increase in score on Orientation and 

Stereotyped behaviour, elevated the probability of being identified as moderate 

mental retardation, whereas an increase in score on Fear of changes led to a 

decreased probability of being identified as moderate mental retardation. The 

probability of being identified as having autistic symptomatology increased with 

increasing scores on the subscales Tendency to withdraw and Stereotyped 

behaviour. 

When a logistic regression was applied with only the VABS subdomains in the 

model, leaving the CSBQ out of consideration, nothing altered with respect to the 

contribution of the subdomains to the identification of level of mental retardation or 
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autistic symptomatology (data not shown). This indicates that the CSBQ has an 

additional contribution, and not a replacing one, when used in combination with the 

VABS.  

 
Table 6.4 Contribution of the CSBQ in addition to the VABS, to the identification of level of mental 
retardation and to identification of autism in the total sample (logistic regression) 

  Mental retardation  
(mild=0,mod=1) 

Autism 
(non-aut=0,aut=1) 

  Odd’s ratio 95% CI Odd’s ratio 95% CI 

VABS, Socialization     

CA-VA Interpersonal   1.00    .99-1.01    .99    .97-1.01 

 Play Leisure   1.00    .99-1.01 1.01    .99-1.02 

 Coping Skills    1.01  1.00-1.02 1.02  1.00-1.04 

 Communication     

 Receptive       .98***  .97-.99     .98*   .96-1.00 

 Expressive  1.00    .99-1.02  1.03* 1.01-1.06 

 Written      1.03***  1.02-1.05    .98*   .96-1.00 

CSBQ,  Not tuned    .95    .90-1.01 1.02   .92-1.13 

raw scores Withdraw    .96    .90-1.02      1.31*** 1.19-1.44 

 Orientation      1.22***  1.13-1.32   .98    .87-1.11 

 Not understanding    .94    .86-1.02 1.10    .96-1.26 

 Stereotyped     1.16**  1.05-1.28      1.54*** 1.33-1.79 

 Fear of changes      .77**  .64-.92 1.14   .90-1.43 

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

 

6.4 Discussion 
The present study aimed to investigate social skills in children and adolescents 

with mental retardation, with and without autistic symptomatology. The main objective 

was to investigate the contribution of the CSBQ, as a measure of subtle social skills, 

added to the Vineland, which taps more basic social skills, in identifying children with 

mental retardation, with and without autistic symptomatology. Insight into the utility of 

this measure, may contribute to identifying children and adolescents with mental 

retardation with and without a pervasive developmental disorder, leading to early 

recognition and planning of specific services or supports. Basic social skills were 

measured with the Vineland Adaptive Behavior Scales, VABS (Sparrow et al., 1984); 
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subtle social skills were measured with the Children’s Social Behaviour 

Questionnaire, CSBQ (Luteijn et al., 2000a).  

In this study, all children with mental retardation were delayed in their basic 

social skills, including communicative skills, and the lower the level of mental 

retardation, the larger the delays. However, none of the Socialization subdomains 

contributed to identifying the level of mental retardation, whereas the Communication 

subdomains Receptive and Written did differentiate between the two levels. 

Apparently, these subdomains measure types of behavior that are not covered by the 

subscales of the CSBQ or the Socialization subdomains of the VABS. A smaller 

delay on Written indicating a milder level of mental retardation is not surprising, yet a 

larger delay on Receptive in mild mental retardation, is a less obvious finding. 

Conceivably, this is related to the constitution of our sample, only including verbal 

children, based on an expressive criterion (spontaneous and regular use of at least 

eight words).  

With respect to subtle social skills, the subscales Orientation, Stereotyped 

behaviour and Fear of changes of the CSBQ differentiated between the two levels of 

mental retardation. Regarding stereotyped behavior, these results are not surprising, 

taking into account that an increase in stereotyped behavior is known to be related to 

a lower level of mental retardation. The subscale Orientation represents items on 

automatic orientation in time, place, person and activity. Our findings suggest that the 

ability to overlook activities or situations is an important factor in the level of 

functioning of children with mental retardation. The better this ability, the higher the 

probability that a child has mild mental retardation as opposed to moderate mental 

retardation. It corroborates the need of assessing the areas that ‘require planning, 

decision making and social judgment’ (AAMR, 2002).  Additionally, more fear in new 

situations, or when changes occur, seems to be indicative for mild mental retardation. 

This could probably be explained by a slightly better grasp of the world in mild than in 

moderate mental retardation (e.g. orientation), as long as life and its situations are 

straightforward and predictable. When changes occur, children and adolescents with 

moderate mental retardation may be less aware of the change, the new arisen 

situation, or its consequences. In contrast, children and adolescents with mild mental 

retardation may notice the change, but then lack the skills to handle the new 

situation, which may lead to fear of changes.  
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Regarding autistic symptomatology, children with autistic symptomatology have 

significantly larger delays in basic social skills in both levels of mental retardation, 

which corroborates numerous other studies (Rodrigue, Morgan, & Geffken, 1991; Vig 

& Jedrysek, 1995; Carpentieri & Morgan, 1996; Stone, Ousley, Hepburn, Hogan, & 

Brown, 1999; Gillham et al., 2000; Liss et al., 2001). Nevertheless, the Socialization 

subdomains do not contribute to discriminating between children with and without 

autistic symptomatology, without regarding the level of mental retardation. Although 

no significant differences were found for Communication between children with and 

without autistic symptomatology within each level of mental retardation, the 

subdomains did contribute to identification of autistic symptomatology when level of 

mental retardation was left out of consideration. Again this implicates that the 

Communication subdomains tap behavior that is distinct from behavior covered by 

the Socialization subdomains or the CSBQ subscales in identifying autistic 

symptomatology. Corresponding to the expectations, a larger delay on Expressive 

indicates a higher probability of autistic symptomatology. Larger delays on Receptive 

and Written indicate a decreased probability of autistic symptomatology, which is less 

straightforward to explain. Probably, the constitution of our (verbal) sample again 

plays a role here. 

Additionally, the subscales Tendency to withdraw and Stereotyped behaviour 

contribute to differentiating between children with and without autistic 

symptomatology in the total sample. For both subscales, these findings are not 

surprising. Concerning the subscale Tendency to withdraw, this scale represents a 

very specific characteristic of individuals with autism: little need or wish for contact. 

This tendency to withdraw is much less central in individuals with mental retardation, 

however inadequate their social overtures may be. The subscale seems therefore to 

be specifically indicative for autistic symptomatology. The subscale Stereotyped 

behaviour is also indicative for autistic symptomatology, yet less specific, since it 

contributes to differentiating between levels of mental retardation as well. 

Surprisingly, the subscales Not tuned and Not understanding have no effect on 

differentiating between levels of mental retardation or autistic symptomatology. We 

expected the items on these subscales to represent some of the subtler social skills 

as defined by the AAMR (2002), and therefore to differentiate between the two levels 

of mental retardation. Especially the items in the subscale Not understanding seem 

to represent the area of concern that Greenspan (1999) describes when trying to 
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identify the key factor in social intelligence: gullibility (leading to credulity). Naiveté, 

one of the other social skills specified by the AAMR (2002), seems to be represented 

by this subscale as well. However, even on the item level (‘Is exceptionally naive; 

believes anything you say’), no difference between the two levels of mental 

retardation was found.  

Three limitations of our study should be kept in mind. First, our sample only 

consisted of children with IQ’s of 70 and lower, and we were therefore not able to 

compare our findings to scores on the CSBQ of children in the borderline of mental 

retardation, with IQ’s above 70. Examining the CSBQ in children in this borderline 

group may shed further light on the utility of the CSBQ in measuring subtle social 

skills for the identification of mental retardation. Second, the inclusion of verbal 

children only in our sample, may have influenced the role of communicative skills in 

identifying level of mental retardation or autistic symptomatology. However, we think 

that being at least a little verbal is important with respect to measuring subtle social 

skills. Third, in this sample no children were excluded based on etiology, psychiatric, 

behavior or physical problems, seizure disorders, or use of medication. Since these 

factors were not considered in the analyses, we have no information on how they 

may have interfered with social skills.  

Summarizing, measuring basic social skills is not sufficient in differentiating 

between levels of mental retardation. Communicative skills and subtle social skills, 

that concern overlooking activities or situations and fear of changes in the existing 

situation, seem to play a far greater role. Additionally, with respect to identifying 

autistic symptomatology, basic social skills do not contribute, as opposed to 

communicative skills and the tendency to withdraw from others.  

With regard to the CSBQ specifically, we conclude that it not only has specific 

value as a measure of subtle social skills to identify pervasive developmental 

disorders, but that the instrument also has a specific contribution to differentiating 

between the two levels of mental retardation. Furthermore, our outcomes imply a 

slight difference between limitations in subtle social skills as mentioned by the AAMR 

(2002) and limitations in subtle social skills as seen in milder forms of pervasive 

developmental disorders. The need for instruments that measure subtle social skills, 

does therefore not only exist in order to identify mental retardation. Additionally, such 

instruments may contribute to refining the specific effects of the dual diagnosis of 

mental retardation and pervasive developmental disorders on social skills. According 
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to our findings, the CSBQ gives valuable information on subtle social skills of a child 

with mental retardation, when concerns about a possible co-morbid pervasive 

developmental disorder arise. Since the instrument is simple and short, it is a 

relatively easy way to measure specific social skills.  

Additionally, the outcomes of this study are concordant with the need for a 

broader perspective on mental retardation, as proposed by the AAMR (2002) and 

even more so by Greenspan (1999), with more emphasis on social skills in the 

definition of mental retardation. Besides, it corroborates the inadequacy of classifying 

individuals based on IQ only (AAMR, 1992, 2002). When our sample was viewed as 

one group, concordant with the discussion on dropping the categories based on IQ 

(AAMR, 1992, 2002), children with mild mental retardation and autism showed the 

same level of social skills, measured with the VABS, as children with moderate 

mental retardation without autism. More emphasis on social skills, being only one 

other aspect of an individual besides IQ, leads to a different categorization in our 

study. Although Greenspan (1999) argues that social intelligence is the most 

important factor in mental retardation, we think categories would change again, when 

the other dimensions as defined by the AAMR (2002) were integrated in the 

assessment of our sample: participation, interactions and social roles; health; and 

context. 
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 (Mal)adaptive behavior and academic achievement in MR 

Abstract 
The interrelationship between behavior problems, adaptive behavior and academic 

achievement was studied in children with IQ’s between 60 and 70. The objective was 

to increase the insight into the contribution of adaptive behavior and general and 

autistic behavior problems to academic achievement in children with mental 

retardation. Children from two levels of education were compared on adaptive 

behavior (VABS), general behavior problems (CBCL) and autistic behavior problems 

(ABC). The effect of behavior problems on adaptive behavior, and the causal 

relationships between behavior problems, adaptive behavior and level of education 

were investigated. In children from the highest level of mild mental retardation, 

adaptive behavior seems to be the most important factor that directly influences the 

level of education that a child attends. Autistic and general behavior problems directly 

influence the level of adaptive behavior. Especially the problems in the area of autism 

seem to have such a restrictive effect on the level of adaptive behavior that children 

do not reach the level of education that would be expected based on IQ. Implications 

of these findings for clinical practice are discussed. 
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7.1 Introduction 
In mental retardation, three aspects are important: intelligence, adaptive 

behavior and age of onset (WHO, 1992; APA, 2000).  

Within the population with mental retardation, the range of intellectual 

functioning is very wide. The IQ is therefore a broad indicator of the abilities and the 

general level of functioning: the higher the level of IQ, the higher the abilities of an 

individual.  

However, on an individual level, IQ alone is not enough to describe the general 

level of functioning. It is then very important to consider the second aspect of mental 

retardation, e.g. the level of adaptive behavior. Adaptive behavior is defined as the 

performance of daily living activities required for personal and social sufficiency of a 

person (Sparrow, Balla, & Cicchetti, 1984). From a clinical perspective, insight into 

the level of adaptive behavior of a child or adolescent with mental retardation is of 

major importance both for the diagnostic process and for treatment, to develop and 

evaluate services, education or training.  

Deficits in adaptive behavior affect the ability to reach a certain level of 

academic achievement. With a higher level of adaptive behavior a child will be more 

able to adjust to the demands of the school situation. According to Shelton et al. 

(1998) deficits in adaptive behavior, or adaptive disability as they name it, leads to 

vulnerability for academic failure and school disciplinary actions in the future. Shelton 

et al. examined pre-school children with normal IQ’s and with aggressive and 

hyperactive-impulsive-inattentive behavior with and without an adaptive disability. 

Although all children in this study suffered from hyperactive-impulsive-inattentive 

behavior, only the ones with an adaptive disability were vulnerable for academic 

failure and school disciplinary actions. A recent study of Vander Stoep et al. (2002) 

showed that failure to complete school in normally intelligent adolescents seems to 

be predicted very well by the level of adaptive behavior of the adolescent. Not a 

psychiatric diagnosis as such, but the relatively simple count of symptoms or the level 

of adaptive behavior was the best predictor for failure in school.  

Adaptive behavior is related to many factors, such as age, intelligence, specific 

syndromes and behavioral or psychiatric problems. Since adaptive behavior 

proceeds along a developmental trajectory there is a higher level of adaptive 

development as a child grows older (Loveland & Tunali-Kotoski, 1998). The 

relationship between intelligence and adaptive behavior is less clear-cut. Sparrow 
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and her colleagues found a modest correlation among typically developing children 

(Sparrow et al., 1984). Specific syndromes lead to specific patterns of adaptive 

behavior, as is the case in Fragile X syndrome (Dykens, Hodapp, Ort, & Leckman, 

1993; Freund, Peebles, Aylward, & Reiss, 1995; Loveland & Tunali-Kotoski, 1998), 

Down syndrome (Rodrigue, Morgan, & Geffken, 1991; Loveland & Kelley, 1991; 

Dykens, Hodapp, & Evans, 1994; Loveland & Tunali-Kotoski, 1998), or Prader-Willi 

syndrome (Dykens, Hodapp, Walsh, & Nash, 1992; Loveland & Tunali-Kotoski, 

1998). Specific patterns of adaptive behavior are also reported in individuals with 

behavioral or psychiatric problems. A well-known example of a specific pattern of 

adaptive behavior concordant with a specific psychiatric disorder is found in children 

with pervasive developmental disorders, PDD (Sparrow, 1997). Besides an overall 

lower level of adaptive behavior, the profile of children with mental retardation and a 

pervasive developmental disorder differs from that of children with mental retardation 

without a pervasive developmental disorder. The social aspects of adaptive behavior 

seem to be most affected, with lower scores for children with a pervasive 

developmental disorder, whereas there seems to be no effect on self-help or motor 

skills. Whether or not children with a pervasive developmental disorder have lower 

scores on communication skills depends on the control groups. Compared to 

language impaired children and children with Down Syndrome there is no difference, 

compared to other groups, children with a pervasive developmental disorder have 

lower scores on communication (Volkmar et al., 1987; Freeman, Ritvo, Yokota, 

Childs, & Pollard, 1988; Volkmar, Carter, Sparrow, & Cicchetti, 1993; Vig & Jedrysek, 

1995; Carpentieri & Morgan, 1996; Carter et al., 1998; Kraijer, 2000; Liss et al., 

2001).  

In the present study, the interrelationship between academic achievement, 

adaptive behavior and behavior problems, or maladaptive behavior, was 

investigated. The main objective was to increase the insight into the factors that 

influence academic achievement in children with mental retardation. Insight into 

these relationships will be of major clinical importance with respect to increasing the 

possibilities of children who have high enough IQ’s to achieve certain skills and reach 

a higher level of education, but who are restricted by other factors. Academic 

achievement was defined as the level of education a child attends, and adaptive 

behavior was measured with the Vineland Adaptive Behavior Scales, VABS (Sparrow 

et al., 1984). Two types of behavior problems were measured: problems in the area 
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of pervasive developmental disorders (social interaction, communication, stereotyped 

behavior) with the Autism Behavior Checklist, ABC (Krug, Arick, & Almond, 1980) 

and general behavior problems with the Child Behavior Checklist, CBCL (Achenbach, 

1991). In a large, representative group of children within a small range of mild mental 

retardation, in two levels of education, we investigated the levels of adaptive 

behavior, the amount of general and autistic behavior problems and their individual 

contributions to academic achievement. 

 

7.2 Method 
Participants 

The 186 participants in this study were selected from an epidemiological study 

in the total population of children and adolescents with mental retardation in the 

province of Friesland, in the northern part of the Netherlands (de Bildt et al., 2003b). 

The present study only included children who had IQ’s from 61 through 70, attended 

special education, and were between 6 and 18 years old.  

In the Netherlands there are two levels of special education for children with 

mental retardation: ‘schools for children with mild learning problems’, and ‘schools for 

children with severe learning problems’. Of these two, the first type of school is the 

highest level of special education. The aim is that children achieve the objectives of 

general primary education, e.g. learn to read, write and arithmetic, by receiving 

additional support, adjusted to the specific needs of each child. Some objectives from 

general primary education have to be adjusted for these children, and some other 

objectives will not be achievable for them at all.  

Children in the other type of school have severely restricted abilities with 

respect to learning due to their mental retardation, although they are able to 

participate in some form of education in a classroom setting. The objectives of 

general primary education are unachievable for these students, or can only partially 

be achieved. Therefore, aims in this type of school more often concern training of 

daily living skills and other basic skills. Children in this type of school receive many 

additional services and are often supported individually. 

In theory, an IQ of 60 or below is the criterion to attend this second type of 

education, a school for children with severe learning difficulties. Nevertheless, in 

practice some children with an IQ higher than 60 are admitted. Although their IQ is 

too high for this school type, these children have severe difficulties in achieving the 
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objectives of general education and in participating in education at a higher level, 

resembling the problems of children with lower IQ’s. Other factors than IQ seem to 

play a role in their ability to learn, and the level of academic skills they can achieve.  

In the present study, 121 children attended the higher level of education and 65 

children attended the lower level of education. Children in the two levels of education 

did not differ on IQ, age or sex. Characteristics of the participants are presented in 

table 7.1.  
 

Table 7.1 Characteristics of the participants 

  IQ Age Sex 
      Male Female 

Level of Education n mean sd mean sd n % n % 

Mild Learning Problems 121 65.7 2.7 11.5 3.0 79 65.3 42 34.7 

Severe Learning Problems   65 65.3 2.8 11.7 3.0 45 69.2 20 30.8 
 

Instruments 
Vineland Adaptive Behavior Scales (VABS) 

The Vineland Adaptive Behavior Scales (Sparrow et al., 1984) is an 

internationally well-known interview for parents, measuring the adaptive behavior of a 

child. Adaptive behavior is measured over four domains: Communication (Receptive, 

Expressive and Written), Socialization (Interpersonal Relationships, Play and Leisure 

Time and Coping Skills), Daily Living Skills (Personal, Domestic and Community) and 

Motor Skills (Gross and Fine). Since the Motor domain is only applicable to children 

younger than 6, this domain was not included in the analyses. As recommended by 

Volkmar et al. (1987) age-equivalent scores of each domain and subdomain were 

examined.  

 

Child Behavior Checklist (CBCL) 

The Child Behavior Checklist is a widely-used parent-questionnaire with items 

on various problem behaviors, developed for children between 4 and 18 years old 

(Achenbach, 1991; Crijnen, Achenbach, & Verhulst, 1997; Schmeck et al., 2001). 

Although originally developed for typically developing children by Achenbach, it has 

also been used in children with lower levels of functioning (Bölte, Dickhut, & Poustka, 

1999; Noterdaeme, Minow, & Amorosa, 1999). The CBCL items are grouped in eight 
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narrow-band scales: Withdrawn, Somatic Complaints, Anxious/Depressed, Social 

Problems, Thought Problems, Attention Problems, Delinquent Behavior and 

Aggressive Behavior. There are two broad-band scales, Internalizing (includes the 

first three narrow-band scales) and Externalizing (includes the last two narrow-band 

scales). In this study, the t-scores on the narrow-band scales, the broad-band scales 

and on the Total CBCL were used to investigate the interrelationship between 

general behavior problems, adaptive behavior and level of education.  

 

Autism Behavior Checklist (ABC) 

To investigate the role of pervasive developmental disorders on adaptive 

behavior and level of education, the ABC (Krug et al., 1980) was used. This 

instrument was developed for measuring autism and completed by parents in this 

study. For comparison of the two levels of education, total scores were analyzed. 

 

Statistical Analyses 
The mean age equivalents on the domains and subdomains of the Vineland and 

the total scores on the ABC and the CBCL were compared between children and 

adolescents in the two levels of education with Student’s t-tests, when applicable, or 

with Mann-Whitney U tests when the distribution was not normal. The effect of 

behavior problems on adaptive behavior was investigated with a General Linear 

Model. To examine the role of each of the factors in level of education a logistic 

regression was applied (SPSS Inc., 1999). Finally, a path analysis model was 

constructed and tested to investigate the causal relationships between behavior 

problems, adaptive behavior and level of education (Muthén & Muthén, 1999).  
 

7.3 Results 
Adaptive behavior in two levels of education 

Compared to the higher level of education, children in the lower level of 

education had significantly lower age equivalents on the VABS domain and 

subdomain scores, except for the Socialization subdomain Play and Leisure Time 

(table 7.2).  
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Table 7.2 Adaptive behavior (age equivalents in months) and behavior problems (total scores) per 
level of education 

  Level of Education 

  Severe Learning Problems Mild Learning Problems 

  mean sd mean      sd 

VABS Communication Receptive* 65.6 23.0 75.5 23.1 

 Expressive** 76.0 31.1 91.7 31.6 

 Written** 68.8 24.4 86.1 24.3 

 Total** 70.4 20.0 87.2 23.2 

VABS Daily Living Personal** 80.6 22.0 98.4 29.5 

 Domestic* 83.3 27.2 98.4 37.1 

 Community** 81.3 30.8 102.6 38.2 

 Total** 81.2 25.2 100.1 33.5 

VABS Social Interpersonal** 68.8 43.3 97.9 48.1 

 Play Leisure 86.0 55.4 93.3 46.2 

 Coping Skills* 92.1 44.5 112.1 50.7 

 Total** 81.0 42.7 100.2 42.0 

CBCL Total** 34.3 22.8 26.1 21.6 

ABC Total** 28.3 20.6 19.0 20.8 

*  p<.01, **  p≤.001 
 

Behavior problems and adaptive behavior 
The levels of education differed significantly with respect to both ABC total 

scores and CBCL total scores, with higher problem scores in the lower level of 

education. 

To investigate the role of these behavior problems in adaptive behavior, the 

relationship between the total scores on the CBCL and ABC and adaptive behavior 

were examined, controlled for age, IQ and sex. With a General Linear Model, the 

effect of each factor on adaptive behavior can be examined, controlled for the others. 

As presented in table 7.3, the total score on the ABC had a significant effect on 

almost all domains and subdomains of the VABS, except the Communication 

subdomain Receptive. Additionally, the CBCL total score had an effect for the total 

VABS, the Socialization domain, its subdomains Interpersonal Relationships and 

Coping Skills and the Communication subdomain Receptive. Of the control factors, 

age was the only one with a significant effect on the age equivalents of the VABS. 
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The effects of ABC and CBCL total scores on the total age equivalent of the VABS 

differed between the two levels of education. With both questionnaires in the analysis 

and controlled for IQ, sex and age, the ABC had a significant effect in the lower level, 

the CBCL in the higher level of education. 

 
Table 7.3 Effect of ABC and CBCL total scores on VABS age equivalents, 
controlled for age, sex and IQ 

  ABC total score CBCL total score 

     F (df=185)    F (df=185) 

VABS Total      11.28***        4.81* 

Age equivalents Communication        6.55*          .96 

in months Receptive          .04        6.17* 

 Expressive        5.21*          .40 

 Written        6.90**          .16 

 Daily Living         9.48**        1.84 

 Personal      12.50***        1.50 

 Domestic        4.55*        2.21 

 Community        7.86**          .84 

 Social        6.14*        4.37* 

 Interpersonal        5.24*        7.01** 

 Play and Leisure        4.18*          .08 

 Coping        5.44*        5.90* 

Higher level VABS Total         1.12        4.57* 

Lower level VABS Total         4.59*        1.90 

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

Adaptive behavior, behavior problems and level of education 
To investigate the influence of the factors adaptive behavior, and ABC and 

CBCL total score on attending a certain level of education, a logistic regression was 

applied (table 7.4). The odds ratio’s (OR) express the increase or decrease in the 

probability of attending the highest level of education, with increasing scores on 

CBCL and ABC or increasing age equivalents on the VABS, controlled for all the 

other variables included in the model. For example, with the increase of each month 

on the VABS age equivalent, the probability that the child attends the higher level of 

education is elevated by 5% (or is 1.05 times higher). The scores on the CBCL or the 
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ABC had no significant direct effect on the level of education. Of the control factors, 

sex and IQ had no effect. The effect of age on attending the highest level of 

education was significant, children of 12 and older have a lower probability to attend 

the higher level of education.  

 
Table 7.4 Contribution of adaptive behavior and 
behavior problems to level of education 

  Level of Education 

  Odds ratio 95% CI 

VABS age equivalent  1.05* 1.02-1.07 

ABC total score  .99   .97-1.01 

CBCL total score 1.00   .98-1.02 

Sex Male 1.00  

 Female 1.19   .58-2.45 

Age < 12 1.00  

 ≥ 12     .32*  .14-.71 

IQ 1.07   .94-1.21 

*  p<.01 
 

To explore the causal relationships between behavior problems, adaptive 

behavior and level of education in more detail, a path-analysis model for categorical 

and continuous dependent variables was constructed and tested, as shown in figure 

7.1. This model represents a direct effect of the ABC and CBCL total scores on the 

VABS age equivalent, a direct effect of the VABS age equivalent on level of 

education and therefore an indirect effect of the ABC and CBCL on level of 

education. This model showed a satisfactory goodness of fit (p=.46).  

 
Figure 7.1 Standardized regression coefficients of a path analysis model (goodness of fit: χ 2 =1.5, 
df=2, p=.46) 
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7.4 Discussion 
The present study investigated the relationship between behavior problems, 

adaptive behavior and academic achievement, to detect the most salient indicator of 

academic achievement, in a representative cohort of children and adolescents 

between 6 and 18 years with mild mental retardation (IQ 60-70). The results of the 

study may contribute to a better understanding of the influence of behavior problems 

on adaptive behavior, and the role of both in the level of education a child attends. 

From a clinical perspective, this insight may lead to specific services that enable 

individuals with mental retardation to reduce restricting factors and to achieve skills 

that are needed to adjust to a school type that matches their level of intelligence.  

Academic achievement was defined as the level of education a child attends. 

Adaptive behavior was measured with the VABS, behavior problems in the area of 

pervasive developmental disorders with the ABC and general behavior problems with 

the CBCL.  

The first objective of this study was to compare the two levels of education on 

adaptive behavior and on behavior problems. As expected, children in the higher 

level of education had significantly higher VABS age equivalents (except Play and 

Leisure Time) than in the lower level of education. Yet, the profile of adaptive 

behavior was the same in both groups. With respect to behavior problems, children in 

the higher level showed significantly lower problem scores on both ABC and CBCL. 

This indicates that, controlled for IQ, both behavior problems and level of adaptive 

behavior are related to the level of education that a child is able to attend. 

Second, the interrelationship between behavior problems and adaptive behavior 

was investigated. The results show a considerable effect of the ABC total score on 

many (sub)domains of adaptive behavior for the total group, when both 

questionnaires are included in the analysis, controlled for age, IQ and sex. The CBCL 

has a smaller, but additional effect. This seems to indicate that behavior problems in 

the area of communication, social interaction and stereotyped behavior (e.g. the 

concept of pervasive developmental disorders) affect adaptive behavior to a larger 

extent than general behavior problems. Yet, the combination of problems in the area 

of pervasive developmental disorders and general behavior problems affects 

adaptive behavior even more. When behavior problems, or maladaptive behavior are 

taken into account as a domain of adaptive behavior, it is not surprising that these 
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problems have their influence on the level of adaptive behavior (Widaman, Gibbs, & 

Geary, 1987).  

Nevertheless, it is surprising that the effects of behavior problems on adaptive 

behavior differ between the two levels of education. Problems in the area of 

pervasive developmental disorders seem to decrease the level of functioning in the 

lower level of education, whereas these problems do not play any role in the higher 

level. In that level, general behavior problems are more restrictive for the level of 

adaptive behavior of a child. These results imply that the adaptive behavior of 

children with severe problems related to pervasive developmental disorders is so 

much affected by these problems that they are not able to reach the higher level of 

education, which would be expected, considering their IQ. Therefore only children 

least affected by a pervasive developmental disorder will reach and profit from the 

higher level of education. In the higher level of education, general behavior problems 

affect adaptive behavior more than problems related to pervasive developmental 

disorders, however not to the extent that children are unable to attend this level of 

education.  

The only question that remains is which of the factors adaptive behavior, autistic 

behavior problems or general behavior problems, is the central factor in the level of 

education that a child is able to attend. The results of this study show that the level of 

adaptive behavior has a significant effect on level of education, whereas the amount 

of behavior problems does not have any direct effect. This indicates that not the 

problem behavior in itself influences the level of education that would be expected 

based on IQ, but that the limited level of adaptive behavior, which results from the 

presence of problem behavior, is the most important factor.  

Although the strength of the present study is the fact that the participants 

represented the total population of children with mild mental retardation (IQ between 

60 and 70) between 6 and 18 years, the age range is very broad. However, since we 

aimed to increase the insight into the interrelationship between adaptive behavior 

and behavior problems for all schoolgoing children, we decided not to narrow the age 

range. Instead, the effect of behavior problems on adaptive behavior, and the effect 

of behavior problems and adaptive behavior on level of education was controlled for 

age. Even though age had a significant effect on adaptive behavior and on level of 

education, the effects of behavior problems and adaptive behavior were still 

considerably strong. The significant effect of age on adaptive behavior is not 
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surprising, since the level of adaptive behavior increases with age. The significant 

effect of age on level of education can probably be explained by the fact that children 

with this level of intelligence all start school in the higher level of education, but that 

children with the most severe behavioral problems do not manage to keep up, and 

move down a level after a while (see also Kraijer, 1997). 

In conclusion, the outcomes of the present study corroborate that adaptive 

behavior is of major importance for academic achievement, as was shown earlier in 

children with normal intelligence (Shelton et al., 1998; Vander Stoep et al., 2002). 

Moreover, in the population of children from the highest level of mild mental 

retardation, adaptive behavior seems to be the only factor that directly influences the 

level of education that a child reaches. However, behavior problems related to 

pervasive developmental disorders and general behavior problems directly influence 

the level of adaptive behavior. Especially the problems in the area of pervasive 

developmental disorders seem to have such a restrictive effect on the level of 

adaptive behavior that children do not reach the level of education that would be 

expected based on IQ. 

For clinical practice, the present study contributes to the insight into the 

relationship between behavior problems, adaptive behavior and academic 

achievement. Although most schools have guidelines for the level of intellectual 

functioning that a child needs to meet to qualify for the level of education provided by 

that school, evaluation of the level of adaptive behavior should be an essential part of 

the admittance procedure. Additionally, behavior problems, especially in the area of 

pervasive developmental disorders, should be investigated. With respect to treatment 

services, increasing adaptive skills should be considered in combination with 

reducing behavior problems, especially problems related to pervasive developmental 

disorders, since these heavily interfere with the level of adaptive behavior.  
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Main conclusions and discussion 

8.1 Introduction 
The present study had three main objectives: 1) investigation of the 

psychometric qualities and clinical value and utility of instruments for identification of 

pervasive developmental disorders in children and adolescents with mental 

retardation, 2) establishing a reliable estimate of the prevalence of pervasive 

developmental disorders in this population, and 3) increasing the insight into the role 

of pervasive developmental disorders in the (mal)adaptive behavior of children and 

adolescents with mental retardation.  

In this chapter, the general conclusions of the separate studies that contributed 

to these objectives, will be discussed in relation to strengths and limitations, and 

clinical and research implications.  

 

8.2 Identification of pervasive developmental disorders in children and 
adolescents with mental retardation 
To provide information on the psychometric qualities and clinical value and 

utility of instruments to identify pervasive developmental disorders in children and 

adolescents with mental retardation, four instruments were investigated: the Scale of 

Pervasive Developmental Disorder in Mentally Retarded persons, PDD-MRS (Kraijer, 

1997, 1999), the Autism Behavior Checklist, ABC (Krug, Arick, & Almond, 1980), the 

Autism Diagnostic Interview-Revised, ADI-R (Lord, Rutter, & Le Couteur, 1994) and 

the Autism Diagnostic Observation Schedule, ADOS (Lord, Rutter, DiLavore, & Risi, 

1998; Lord et al., 2000). With respect to the PDD-MRS and the ABC, we aimed to 

examine their value for screening children and adolescents with mental retardation 

for pervasive developmental disorders. Concerning the ADI-R and the ADOS, we 

were interested in their clinical value in the individual diagnostic process of a child or 

adolescent with mental retardation. The validity of all four instruments was 

investigated, by comparing their classifications to each of the other instruments, and 

to a clinical classification based on the DSM-IV-TR (APA, 2000).  

With respect to the instruments, three main conclusions can be drawn from the 

studies. First, the agreement on classification between the PDD-MRS and the ABC, 

and between the ADI-R and the ADOS was limited. Second, the validity of the PDD-

MRS was higher when compared to the ADOS than compared to the ADI-R, whereas 

this was reversed for the ABC. Several factors contribute to this pattern of agreement 
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between the instruments. First, the underlying concepts may play a role. The PDD-

MRS and ADOS were developed to identify the spectrum of pervasive developmental 

disorders, including AD and PDD-NOS, the ABC and ADI-R were constructed to 

identify AD. The second and probably most important factor concerns the fact that 

the classifications of the instruments are based on different sources of information. 

The ABC is a parent questionnaire, whereas professionals complete the PDD-MRS. 

The same holds true for the ADI-R, an interview with parents, and the ADOS, an 

observation by a professional. Last, for the ADI-R and ADOS, the time period 

considered for classification (‘4-5 years’ or ‘ever’ for the ADI-R, ‘current’ for the 

ADOS) leads to a specific contribution to the diagnostic process. The third conclusion 

of the instrument studies was that all four instruments have a high validity compared 

with the clinical DSM-IV-TR classification. The ADOS and the PDD-MRS are very 

sensitive, which implies that these instruments identify many of the children who are 

classified as having a pervasive developmental disorder by the DSM-IV-TR. 

However, this merit may lead to being over-inclusive. The ABC and ADI-R are more 

specific, yet this may lead to missing children who actually have a pervasive 

developmental disorder according to the DSM-IV-TR criteria. The outcomes implicate 

that each instrument has its own specific contribution to the identification of pervasive 

developmental disorders in children and adolescents with mental retardation, and 

therefore its own specific clinical value. 

Two limitations should be kept in mind when interpreting the results. In the first 

place, different instruments were used in the different sources. Collecting information 

from different sources with the same instrument, would have shed light on the extent 

to which the level of agreement is influenced by the underlying concept of the 

instrument, or by the source of information. However, it is known from earlier 

research that even with the same instrument in different sources the level of 

agreement is low. Szatmari et al. (1994) for example, used the ABC for both parents 

and teachers, and still found a low correlation between the scores of both informants. 

Recently, Koot and Dekker (2001) developed the Dutch version of the Developmental 

Behavior Checklist (DBC), for investigating behavior problems in children and 

adolescents with mental retardation. The instrument has a version for parents (DBC-

P) and one for teachers (DBC-T), yet also with this new and well-founded instrument, 

agreement between the sources is only moderate (Dekker, Nunn, & Koot, 2002). 

These studies corroborate the emphasis on the informant as the most important 
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factor that contributes to a low level of agreement, more so than the concept of the 

instrument.  

Additionally, using the same instrument in various sources is not always 

possible, e.g. administering the ADI-R to a teacher for example, or an ADOS 

observation by a parent, does not make any sense, since these instruments were 

specifically developed to be used as an interview of a professional with a parent, and 

an observation of a professional of the child. Hence, this would only be possible for 

the ABC, and perhaps to a lesser extent for the PDD-MRS, although this instrument 

was also specifically developed for professionals, and would thus need to be 

adjusted for completion by parents. 

Nevertheless, identifying behavior problems or disorders in children and 

adolescents is always based on an external source of information, regardless of who 

this source is. Particularly in young children or in the population with mental 

retardation, self-reports will probably be too difficult or lack reliability. Obviously, the 

information is influenced by what the informant observes as a problem. What 

problems are reported, is related to the norms or expectations of the informant, with 

respect to behavior that should or should not be present in children. Additionally, the 

experienced burden of the informant influences the report. A parent or teacher who 

has the feeling that he/she can handle a child well enough, may report no problems 

on a child, whereas another parent or teacher may have a much lower threshold for 

experiencing specific behavior as problematic. Notwithstanding the informant 

specificity and subjectivity of the reported problems, fact is that the informant reports 

them as problems, and may ask for help or assistance. To provide appropriate 

support, it is then important to specify the actual child specific factors (e.g. diagnostic 

assessment, including other sources) and the informant specific factors (threshold-

levels, experienced burden, child rearing skills, external resources, etc.).  

Second, the clinical DSM-IV-TR classification in our study did not totally reflect 

the course usually followed in clinical practice to assign an individual diagnosis. Since 

the classification was based on information from parents, collected with the ADI-R 

and on information of the child by reviewing the videotape of the ADOS, the 

agreement between these instruments and the clinical classification may be inflated. 

However, we emphasize that no algorithm information was available to the clinicians, 

which kept the independence as large as possible. The factor that plays a far greater 

role in this agreement, in our opinion, is the combination of information from various 
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sources and time periods. This results in a more complete picture of the 

developmental history and current behavior of the individual, which is required for a 

diagnosis of a pervasive developmental disorder, as is known from clinical practice. 

Despite this limitation, the fact that a clinical classification was part of the Friesland 

study can certainly be considered to be a strength, since most epidemiological 

studies are based on instruments only.  

Due to their specific contributions, it is important to bear in mind the specific 

purpose when choosing which instrument, or combination, to use in a specific 

situation. Considering the ABC and PDD-MRS from a research perspective, they 

seem useful in sampling and describing symptomatology of pervasive developmental 

disorders in participants, when large populations are investigated. When sample 

sizes are smaller, more extensive instruments, such as the ADI-R and ADOS will 

provide more detailed information. 

From a clinical perspective, in two specific situations the PDD-MRS and the 

ABC can provide valuable information. On a general, policy level, the PDD-MRS and 

ABC may be used for planning services. Planning measures and services for children 

with mental retardation and co-morbid pervasive developmental disorders should be 

based on reliable information, or at least a rough estimate, on how many children 

have a pervasive developmental disorder. For example, when a school starts 

planning services in this area for a next period of time, it is important to know how 

many children of their population need these services. Based on these numbers, the 

school can decide to reserve more or less money to increase the expertise of 

teachers, for intensive behavioral therapy to train adaptive skills, or to start or extend 

classes with a very structured approach (e.g. ‘autism-groups’). Since the information 

needed in this example, is information from the professionals working with the child, 

the PDD-MRS seems to be most applicable. However, the ABC could play a similar 

role when an institution or day-care facility plans services for parents, such as 

psycho-education, or coaching parents in child rearing skills. 

Moreover, the PDD-MRS and the ABC may be of great value on an individual 

level. Obviously, the PDD-MRS nor the ABC can replace an individual diagnostic 

process, not even when they are used as a combination. Nevertheless, the value of 

the instruments lies in the ability to specify general concerns that are raised by 

parents or professionals. Evaluating specific behaviors can extend the insight into the 

background of behavior problems shown by the child. Therefore the screening 
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instruments may function as a first indication, to identify children or adolescents who 

might need a more intensive diagnostic assessment. The fact that they are relatively 

short and uncomplicated to complete, adds to their clinical applicability.  

Although the ADI-R and ADOS are not meant to replace a diagnostic 

assessment either, and cannot be considered as the sole criteria for a diagnosis, they 

facilitate an extensive assessment of a child. From a clinical perspective, applying the 

combination of both instruments seems to be most valuable. In that case, the slightly 

different aspects measured by each of the instruments, the current behavior and the 

developmental history, and the perspectives of parents and a professional, can be 

evaluated, providing the clinician with a lot of information.  

In the area of autism research, the ADI-R and ADOS are currently considered to 

be the gold standard. The instruments are often applied as the basis for sampling of 

the participants. Moreover, scientific journals often require them as such a basis. The 

fact that the agreement on classification between the ADI-R and ADOS is not more 

than fair implicates that the combination of the instruments would be the most 

meticulous way to decide whether or not to include a child in a sample. However, in 

practice many studies base their sampling on either the ADI-R or the ADOS. 

Especially when investigating the spectrum of pervasive developmental disorders, 

the concept of the ADI-R, i.e. AD, seems too narrow to contribute to meaningful 

criteria for sampling. 

Both for clinical and research practice it is important to realize that the clinical 

value of the ADI-R and ADOS is higher in children with mild or moderate mental 

retardation, than in the lower levels of mental retardation. This does not seem to be a 

specific limitation of the ADI-R or the ADOS. It can largely be explained by the fact 

that children and adolescents in the lower levels of mental retardation often show 

very limited behavior, and that the behavior that is evident, shows a large overlap 

with behavior as seen in children and adolescents with pervasive developmental 

disorders. Therefore, the discussion should not be whether or not the ADI-R and 

ADOS are helpful in differentiating between pervasive developmental disorders and 

low levels of mental retardation, but whether or not a differentiation between 

pervasive developmental disorders and low levels of mental retardation can or should 

be made at all.  

The finding that the ADI-R and ADOS do not solve the issue of differentiation in 

low functioning individuals corroborates this recurrent debate. However, the ADI-R 
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and the ADOS are the only available, extensive, diagnostic instruments. When they 

are used in children with lower levels of mental retardation, this should be done very 

carefully. In individual, clinical processes, the information obtained with the 

instruments can probably more easily be combined with other information, such as 

teacher/facility staff information, or a clinical impression, to ensure a more reliable 

clinical diagnosis. For research, this may be different, especially when the criteria of 

sampling are the classification of the ADI-R and/or ADOS. Therefore, cautious 

interpretation of the findings in research with individuals with low levels of mental 

retardation is recommended.  

A complication for using (the combination of) the ADI-R and ADOS in clinical 

practice and research, is the time consuming character of the instruments, 

particularly of the ADI-R. Clinical time and finances are limited, and efficiency is a 

high value in clinical practice nowadays. Nevertheless, these time, financial and 

efficiency limits should never be at the cost of an individual child. A pervasive 

developmental disorder is a severe disorder, with severe implications for the child 

and his/her environment. Therefore a thorough procedure of investigation of the 

individual child must take place when a pervasive developmental disorder is 

considered. The time consuming and sometimes confronting character of the 

instruments is also a burden for parents and the child. The child needs to be moved 

from his/her natural situation for observation, which may cause extreme stress 

preceding the observation and afterwards. The parents need to find 2.5-3 hours to 

answer questions on their child, which may cause them to take a day off from work, 

organize someone to look after their (other) children, etc. From practice we know, 

that even if they can be interviewed in a relatively uncomplicated way, talking about 

their child for such a long time, and with respect to such crucial problems, generally 

wears them out. To prevent an unnecessary burden for child, parents and clinicians, 

the value of this process for the particular child should be evaluated on forehand.  

Unfortunately, the ADI-R and ADOS can definitely not be administered without 

specific training, even in the case of experienced professionals and researchers. 

Accordingly, one could conclude that the instruments actually have a low reliability. 

The inevitability of specific training complicates the use of the instruments in clinical 

practice. At least in the Netherlands, but also in other European countries, the main 

problem is the limited accessibility of the workshops, due to the fact that they are not 

organized regularly. Combined with long waiting lists for each workshop, this means 
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that even if clinicians or researchers want to use the instruments, they cannot be 

trained accordingly. Training more trainers would add to a higher accessibility, since 

each workshop would then be accessible for more participants. Moreover, on a policy 

level, the importance and the time consuming character of the organization of a 

workshop should receive more emphasis. This would lead to better opportunities for 

trainers to regularly organize a workshop, and its pre- and post-course requirements. 

Besides accessibility, the time consuming character of the training and its pre- and 

post-course requirements seem to limit the use of the instruments. Some clinicians 

and researchers start training, yet never finish, due to time limits. Although the 

workshops are intensive, and the post-course requirements are strict, practice shows 

that this is not only valuable but also necessary. The ADI-R and ADOS are 

instruments that need a lot of training before applying them, and at least as much 

effort afterwards, to keep consensus on administration and scoring. When this is 

established, the ADI-R and the ADOS are valuable instruments for clinical practice 

and research. 

 

8.3 Prevalence of pervasive developmental disorders in children and 
adolescents with mental retardation 
To establish a reliable estimate of pervasive developmental disorders in 

children and adolescents with mental retardation, we investigated a total population 

with the four instruments described above, and the clinical DSM-IV-TR classification. 

The best founded estimate that we could establish is the prevalence rate based on 

the clinical DSM-IV-TR classification, viz. 16.7% in our total population, 9.3% in the 

mild, and 26.1% in the combined moderate/severe/profound levels of mental 

retardation. These prevalence rates represent the most recent DSM definition of the 

spectrum of pervasive developmental disorders, including AD and PDD-NOS. 

Additionally, they take into account information from parents (as collected with the 

ADI-R) and from professionals who observed the child (by reviewing the videotape of 

the ADOS). Furthermore, through this procedure, information about the current 

situation is combined with the developmental history of the child. The method we 

followed for the DSM-IV-TR classification most securely approaches the diagnostic 

process on an individual level. Nevertheless, the final step in this process is absent in 

the present study: an individual assessment, in which all instruments and the clinical 
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classification are integrated and thoroughly considered. Based on such an 

assessment, an ultimate, individual diagnosis can be assigned. Perhaps, this 

procedure could be completed in a future study.  

The prevalence rates based on the instruments take into account only specific 

aspects of all information needed for a reliable diagnosis. As described above, the 

source of information, and the underlying concepts differ for the various instruments, 

leading to differences in the height of the prevalence rates and to differences in 

which individuals are included in the various prevalence rates. Besides, the 

prevalence rates based on the ADI-R (total 16.8%, mild 11.3%, combined moderate/ 

severe/profound 21.5%) and the ADOS (total 19.8%, mild 10.2%, combined 

moderate/severe/profound 32.1%) seem to be overestimates, due to their tendency 

to be over-inclusive, particularly in the lower levels of mental retardation.  

All of these prevalence rates were based on the observed population and could 

not be corrected for non-response, which limits the interpretation of the prevalence 

rates to some extent. Assuming the prevalence of pervasive developmental disorders 

to be lower in the non-response population, would lead to the conclusion that all 

three estimates are likely to be somewhat inflated. The prevalence rates from the 

screening, 15.9% based on the PDD-MRS and 15.2% based on the ABC, were 

corrected for non-response and therefore represent reliable screening prevalence 

rates. The prevalence in the combined moderate/severe/profound levels of mental 

retardation was found to be 2.5-3 times higher than in the mild level.  

Compared to previous studies, we found relatively low prevalence rates. 

Besides the fact that it was complicated to exactly compare the prevalence rates, due 

to our more recent instruments and concepts of pervasive developmental disorders, 

the features of the investigated populations seem to play the largest role in the 

differences. Compared to our total population, other studies mostly investigated 

relatively high-risk populations, such as individuals from institutions, day-care 

facilities, or observation clinics, individuals with mental retardation and epilepsy, or 

individuals with severe and profound mental retardation only.  

The main conclusion that can be drawn from the prevalence rates that we 

established, is that pervasive developmental disorders commonly occur in children 

and adolescents with mental retardation. This corroborates the need for specific and 

professional knowledge and expertise with respect to this disorder in this population, 

in three specific areas. First, on the individual level, the concept of pervasive 
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developmental disorders should be an almost automatic concept to be considered in 

the diagnostic process of a child or adolescent with mental retardation. Second, 

appropriate services should be provided, from a professional and theoretical 

framework and specifically developed for children and adolescents with a dual 

diagnosis. Third, on a policy level, providing such services, and improving the 

expertise of health and educational professionals, should be organized in relation to 

the relatively large proportion of the population that needs them or will at least benefit 

from them.  

 

8.4 (Mal)adaptive behavior in children and adolescents with mental 
retardation and pervasive developmental disorders  
To investigate the influence of different diagnoses on adaptive behavior, 

instruments are needed, that reliably and validly measure adaptive behavior in 

children and adolescents with mental retardation. The Vineland Adaptive Behavior 

Scales-Survey Form, VABS (Sparrow, Balla, & Cicchetti, 1984), are an internationally 

well-known and widely used instrument to do so. However, the structure of the 

instrument, and its reliability, validity and norms reported in the original manual, are 

based on research in American, typically developing children. Despite its wide use in 

children and adolescents with mental retardation, no previous information was 

available on the psychometric qualities or applicability of the VABS as a measure of 

adaptive behavior in this population. To contribute to a more founded and evidence-

based use of the VABS in this population, the psychometric qualities and applicability 

were investigated in our sample. This study revealed that the original structure of the 

instrument with respect to the arrangement of the items into (sub)domains and 

developmental order, is largely recognized in the population with mental retardation. 

Additionally, the reliability and validity are high to very high in this population. The 

largest differences in psychometric qualities of the VABS compared to the general 

population are found in the lowest levels of functioning. The construct of adaptive 

behavior seems to have a different character and a different value in the lives of 

children and adolescents on these levels of functioning. Concluding, the study 

provides empirical evidence for the applicability of the VABS as a measure of 

adaptive behavior in children and adolescents with mental retardation.  
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Now that the VABS proves to be of clinical value in this population, the need for 

supplementary norms for children and adolescents with mental retardation grows. In 

the United States, the VABS is currently undergoing a thorough review and 

standardization process, and we hope supplementary norms will be added to the 

norms for the typically developing population in this process. For the Netherlands and 

Belgium the situation is reversed. At the start of the Friesland study, the VABS was 

only used on an internal basis, without official status. No norms were available for 

any Dutch speaking population. Based on our population, we developed norms for 

children and adolescents with mental retardation, for the total population, and for the 

mild, the moderate and the severe/profound levels of mental retardation. An official 

translation of the instrument, a manual, and these norms have been published 

recently (de Bildt & Kraijer, 2003). This means that for the Netherlands and Belgium, 

norms are only available for children and adolescents with mental retardation, yet 

norms for the typically developing population are still lacking. We hope that the 

existing plans to develop these norms will be realized in the near future. 

Norms for the typically developing population are important in the diagnostic 

process of mental retardation itself. In the definition of mental retardation, adaptive 

behavior has become increasingly emphasized, besides intelligence. To investigate 

the level of adaptive behavior of a child suspected with mental retardation, he/she 

needs to be compared to adaptive behavior of typically developing children. This 

comparison reveals the size of the deficit in adaptive behavior and the character of 

deviancies of the adaptive behavior profile.  

From a clinical perspective, the norms for the population with mental retardation 

have specific value in the diagnostic process of individual children. With such norms, 

it is possible to compare the profile of adaptive behavior of an individual child with 

mental retardation to other children of the same level. This is informative with respect 

to identifying possible problems additional to the diagnosis of mental retardation, 

since a-typical deficits in certain areas of adaptive behavior are made visible. When a 

profile of adaptive behavior matches the norms for mild mental retardation, for 

example, except for the socialization domain, this provides information on the 

particular area of delays and, accordingly, on what specific behavior to investigate 

more thoroughly, or on what intervention to start. In the treatment process, the VABS 

is valuable as well. Determining a baseline of adaptive behavior skills before 
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intervention, makes a careful evaluation afterwards possible, by specifying the areas 

in which the child has profited from the intervention. 

In sum, the clinical value of the VABS will improve substantially, with the 

availability of norms for the typically developing population, and supplementary 

norms for specific groups, of which the population of children and adolescents with 

mental retardation is probably the largest.  

Another instrument that was investigated is the Children’s Social Behaviour 

Questionnaire, CSBQ (Luteijn, Minderaa, & Jackson, 2002). Our aim was to see 

whether this measure of subtle social skills would contribute to differentiating 

between children with mild and moderate mental retardation with and without a 

pervasive developmental disorder. The outcomes show that adding this measure of 

subtle social behavior to a measure of basic social skills is informative in 

differentiating between levels of mental retardation, and between children with and 

without pervasive developmental disorders. The specific value of the CSBQ seems to 

concern identifying slightly different aspects of social behavior that play a role in level 

of mental retardation, compared to aspects of social behavior that play a role in 

pervasive developmental disorders. The effect of mental retardation seems to be 

related to problems in orientation in a situation and fear of changes, whereas the 

effect of a pervasive developmental disorder is mainly visible in the tendency to 

withdraw. Children with mild mental retardation are better able to overlook activities 

or situations, than children with moderate mental retardation, yet experience more 

fear when the situation changes. This could probably be explained by a slightly better 

grasp of the world in mild than in moderate mental retardation (viz. orientation), as 

long as life and its situations are straightforward and predictable. When changes 

occur, children and adolescents with moderate mental retardation may be less aware 

of the change, the new arisen situation, or its consequences. In contrast, children 

and adolescents with mild mental retardation may notice the change, but then lack 

the skills to handle the new situation, which may lead to fear of changes. Since the 

CSBQ contributes to refining the specific effects of each diagnosis, it is considered 

as a valuable measure of subtle social behavior in children and adolescents with 

mental retardation only, or when an additional diagnosis of a pervasive 

developmental disorder is considered or already exists.  

Nevertheless, these conclusions should be interpreted with appropriate care. 

They are based on verbal children with mild or moderate mental retardation only. 
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Since children with lower levels of mental retardation show less differentiated or 

subtle behavior, presumably the conclusions do not apply to them. Additionally, 

children with and without pervasive developmental disorders were classified based 

on the ABC only. Therefore, this investigation of the value of the CSBQ as a measure 

of subtle social behavior in differentiating between children with mental retardation 

with and without pervasive developmental disorders is no more than an initial, and 

small, step into specifying the effects of each disorder on (mal)adaptive behavior. 

Accordingly, research in groups of children with mental retardation with a more 

thorough assessment and a better founded classification of pervasive developmental 

disorders, is highly recommended. Additionally, other measures of subtle social skills, 

e.g. extensive Theory of Mind-measures, may contribute as well. 

The last study presented in the dissertation also aimed to contribute to the 

insight into the effect of pervasive developmental disorders in mental retardation. In 

this study, the interrelationship between autistic and general behavior problems, 

adaptive behavior and academic achievement was examined, in the highest 

functioning children and adolescents with mild mental retardation (IQ 60-70). The 

objective was to investigate how (mal)adaptive behavior influences academic 

achievement. The main conclusion from this study is that adaptive behavior is of 

major importance for academic achievement. In this narrow IQ group, adaptive 

behavior even is the only factor that directly influences the level of education a child 

reaches. However, behavior problems in the area of pervasive developmental 

disorders and general behavior problems directly influence the level of adaptive 

behavior. Particularly problems related to pervasive developmental disorders have 

such a restrictive effect on adaptive behavior, that a child does not reach the level of 

education that matches his/her intelligence level. General behavior problems play an 

additional role, but have a less restrictive effect. 

From a clinical perspective, this has two main implications. First, the restricting, 

and literally ‘pervasive’ effect of a co-morbid pervasive developmental disorder is 

emphasized once again. Therefore, a careful diagnostic procedure to identify the 

disorder and to specify the effects for the individual child, followed by appropriate 

interventions, are highly necessary to limit the consequences as much as possible, 

and to help the child develop optimally within his/her boundaries.  

The second important implication is that adaptive behavior should play a more 

pronounced role in the admittance policy of especially the lower level of education (in 
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Dutch ‘ZML’, currently also known as ‘cluster 3’). Although often the strict 

requirement of an IQ of 60 or below on a standardized intelligence test is applied with 

some flexibility for children with additional problems, it is sometimes unclear what 

severity of the additional problems leads to admittance of the child. Conversely, it is 

often very difficult to put forward a child with many and severe additional problems 

that clearly limit his/her adaptive behavior, yet with an IQ around 70. In both 

situations criteria for the level of adaptive behavior would clarify the procedure of 

admittance.  

In all probability, no criteria can ever be found that satisfy everyone. There will 

always be children who, from a clinical perspective, would profit optimally from being 

in the lower level of education, yet who cannot be admitted due to the fact that they 

do not meet official admittance requirements. Nevertheless, if these official rules 

have to be applied, they should be as clear as possible. Adding a requirement of a 

maximum adaptive behavior score to the requirement of a maximum IQ score would 

be helpful, especially when they are considered as a combination. Since instruments 

to measure adaptive behavior, resulting in such a score, are available, e.g. the 

VABS, but for the Netherlands and Belgium also the Social Functioning Scale for the 

Mentally Retarded, SRZ (Kraijer & Kema, 1994), this should not be a limitation. 

Besides, regarding both intelligence and adaptive behavior corresponds to the recent 

developments in the field of mental retardation (AAMR, 2002).  

 

8.5 Conclusion  
To summarize, the Friesland study reveals a prevalence of pervasive 

developmental disorders in children and adolescents with mental retardation, of 

approximately 15-20%, depending on the instrument used to establish it. With 

respect to the different levels of mental retardation, the prevalence is generally 2.5-3 

times higher in the lower levels than in the mild level of mental retardation. These 

prevalence rates implicate that there are many children and adolescents with mental 

retardation, who are also affected by a pervasive developmental disorder. 

Additionally, the study once again corroborates that the diagnosis of a co-morbid 

pervasive developmental disorder severely affects children and adolescents with 

mental retardation. Children with both diagnoses are equipped to cope with life even 

worse, than children with mental retardation only. A pervasive developmental 

disorder heavily influences adaptive behavior, with far reaching consequences for 
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other areas of functioning, such as education. From a clinical perspective, it is 

therefore of major importance to raise the awareness of, and the expertise on, 

pervasive developmental disorders in this population, both on the individual and on 

the policy level. Early identification, leading to appropriate measures and support, 

may limit the consequences for the child and his/her environment to some extent, 

and help the child develop optimally within his/her boundaries.  

The instruments for identifying pervasive developmental disorders that were 

investigated in the Friesland study (PDD-MRS, ABC, ADI-R, and ADOS) all proved to 

be valid and valuable in the population of children and adolescents with mental 

retardation. Each of them has its own specific contribution to a meticulous diagnostic 

assessment, based on the underlying concept, the source of information and the time 

period considered for classification. To measure the effect of a pervasive 

developmental disorder on adaptive behavior, the VABS is recommended. This 

instrument proved to be a reliable, valid and valuable instrument for measuring 

adaptive behavior in the population of children and adolescents with mental 

retardation. The CSBQ, although less thoroughly investigated in this population yet, 

also seems to add to refining the specific effects of pervasive developmental 

disorders on (mal)adaptive behavior, particularly in the social area.  

The main conclusions mentioned above, gain in value, when we consider the 

main strength of the study: the fact that a total population of children and adolescents 

with mental retardation in a designated area was thoroughly investigated. All levels of 

mental retardation and all types of facility were included. No children were excluded 

based on etiology of mental retardation, presence of sensory or motor impairments, 

or co-morbid psychiatric disorders or behavior problems. Notwithstanding the fact 

that a total population study is a very intensive investigation method, it improves the 

representativity of the reported results and therefore provides a solid basis for the 

conclusions that are drawn.  

Therefore, with respect to the prevalence of pervasive developmental disorders, 

this study has resulted in prevalence rates that are representative for the total 

population of children and adolescents with mental retardation, more so than most 

previous prevalence studies, that often considered relatively specific and ‘high-risk’ 

populations. Additionally, for the investigation of the value of standardized 

instruments for pervasive developmental disorders and for (mal)adaptive behavior, 

our large, population based and representative samples were definitely a merit. With 
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respect to the ADI-R and the ADOS for example, no earlier studies were conducted  

previously in such large numbers of children with mental retardation, although 

research in this area was needed and recommended. Besides, investigating the total 

population of children and adolescents with mental retardation contributed to the 

scientific foundation of the applicability of the VABS and the CSBQ in this population. 

For the VABS, we developed a manual and norms for children and adolescents with 

mental retardation, that has been published recently (de Bildt & Kraijer, 2003). Similar 

norms will be developed for the SRZ (Kraijer & Kema, 1994) in the near future, to 

update the existing norms. Additionally, children and adolescents from the present 

study were included in the manual and norms of the CSBQ (Luteijn et al., 2002) and 

the Dutch version of the DBC (Koot & Dekker, 2001).  

Besides these tangible outcomes, the main clinical implication of the Friesland 

study is that pervasive developmental disorders occur in children and adolescents 

with mental retardation relatively often, and that the effect on adaptive behavior, and 

therefore on other areas of functioning, is literally ‘pervasive’. Therefore, the 

identification of a pervasive developmental disorder should be based on a careful 

procedure. For clinical practice we recommend an extensive, individual assessment 

to assign this severe diagnosis, evaluating the current behavior of the child, his/her 

developmental history, and perspectives of parents and professionals. The ADI-R 

and ADOS are recommended as standardized instruments to facilitate such an 

assessment. They not only provide the clinician with a lot of information on the 

individual child, but also make a comparison possible with information collected on 

other children with a pervasive developmental disorder. Although the classifications 

of these instruments can never be the sole criteria for a diagnosis, they improve the 

insight into the specific problems of a child. The ultimate, individual diagnosis should 

be based on integration and thorough consideration of all instruments and a clinical 

classification. In this individual diagnosis, not only specific information on pervasive 

developmental disorders should be considered, but also information on adaptive 

behavior, to define the specific effects of the disorder for this particular child. The 

VABS is recommended for this aspect of the diagnostic process. With such an 

extensive procedure, the diagnosis is more than a label: it then specifies the effects 

of that label for this particular child and forms the basis for measures or interventions, 

to meet his/her specific needs. 
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For research, the same thorough assessment should be followed to classify 

participants as having a pervasive developmental disorder. In practice this is often 

impossible, due to time and financial limits. Nevertheless, results and conclusions are 

only valuable when based on a population that is thoroughly classified and defined 

according to specific criteria. The ADI-R and the ADOS, the current gold standard, 

are highly recommended for this purpose. A clinical classification, corroborated by 

the instruments would be the best alternative for an individual diagnosis as 

recommended for clinical practice. With respect to control groups, extensive 

assessment is not efficient, therefore screening instruments could form the basis for 

further assessment. An additional factor in research is the fact that the objective of 

the study and the selected population influence the classification procedure. For 

example, investigating a clinical population does not involve a screening anymore. 

Yet, even when an individual diagnosis was assigned previously in the clinical 

process, for research this diagnosis should be corroborated with the ADI-R and the 

ADOS (if not available already), to improve standardization and comparability with 

other studies.  

To conclude, the Friesland study has provided clinicians and researchers with 

valuable information on pervasive developmental disorders in children and 

adolescents with mental retardation. The study extended the knowledge on the value 

of standardized instruments that may facilitate identification of pervasive 

developmental disorders in children and adolescents with mental retardation, on the 

prevalence rate of pervasive developmental disorders in this population, and on the 

specific effects on (mal)adaptive behavior and instruments to measure these effects.  

Nevertheless, the study has also raised further questions. For example, the 

present study did not provide information on the stability over time, of the 

classifications of pervasive developmental disorders with the various instruments and 

the DSM-IV-TR. Although pervasive developmental disorders are considered life long 

disorders, investigation of the stability of the classifications would improve the insight 

in the definition and the instruments. Additionally, an interesting and clinically relevant 

issue is how many of the children identified as having a pervasive developmental 

disorder in this study, have actually been individually diagnosed and receive specific 

services, or support. Investigating factors that play a role in whether or not a child is 

initially identified as having a pervasive developmental disorder, and whether or not 

this leads to an individual diagnostic process and appropriate care, may contribute to 
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improvement of mental health care for children and adolescents with mental 

retardation. Accordingly, another clinical question concerns the effect of measures or 

interventions that are provided for children and adolescents with mental retardation 

and a pervasive developmental disorder. Scientific foundation of (the effect of) 

measures, interventions and treatment procedures, will improve the effectiveness of 

provided care. Children and adolescents will directly profit from effective treatment, 

yet also on an organizational level, efficient care can have positive (financial) 

consequences. Extending the knowledge on these issues is therefore highly 

recommended as the focus of future research.  
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Summary 

Summary 
From clinical experiences and from research, it is known that the co-occurrence 

of a pervasive developmental disorder in mental retardation leads to many additional 

problems for children and their environment. Therefore, health and educational 

workers in the area of mental retardation should be aware of pervasive 

developmental disorders in this population, to enhance early identification and 

appropriate support. Three factors contribute to early identification and appropriate 

care. First, instruments are needed to measure pervasive developmental disorders in 

children and adolescents with mental retardation. Second, information on the 

prevalence of pervasive developmental disorders will increase the awareness of 

professionals on the occurrence of these disorders in this population. Third, insight 

into the additional and specific effects of pervasive developmental disorders on 

(mal)adaptive behavior of children and adolescents with mental retardation, will 

facilitate providing effective support. The objective of the present study was to 

contribute to the knowledge concerning the issues of identification of pervasive 

developmental disorders in children and adolescents with mental retardation, the 

prevalence and the relationship with (mal)adaptive behavior (chapter 1). 

In chapter 2, the Scale of Pervasive Developmental Disorder in Mentally 

Retarded persons (PDD-MRS) and the Autism Behavior Checklist (ABC) were 

investigated. The aim was to examine their psychometric qualities, and their value for 

screening children and adolescents with mental retardation for pervasive 

developmental disorders, by comparing their classifications to each other, and to the 

Autism Diagnostic Interview-Revised (ADI-R), the Autism Diagnostic Observation 

Schedule (ADOS) and a clinical DSM-IV-TR classification. The agreement between 

the PDD-MRS and the ABC was limited. With respect to the validity, the PDD-MRS 

highly agreed on classification with the ADOS and less with the ADI-R. For the ABC 

this was reversed. Two factors are considered to contribute to this pattern of 

agreement between the instruments. First, the underlying concepts differ between 

the instruments, i.e. the spectrum of pervasive developmental disorders or AD only. 

The second and most important factor is the fact that the classifications of the 

instruments are based on information from different sources, either parents or 

professionals. With respect to the clinical DSM-IV-TR classification, the validity of 

both screening instruments was high. The PDD-MRS is very sensitive, which may 

lead to being over-inclusive. The ABC is more specific, yet this may lead to missing 
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children who actually have a pervasive developmental disorder according to the 

DSM-IV-TR criteria. Although the PDD-MRS and the ABC measure pervasive 

developmental disorders differently, the instruments have their own specific 

contribution to the identification of pervasive developmental disorders. 

A follow-up on the previous study is described in chapter 3. The objective was 

to investigate the clinical value of the ADI-R and ADOS in the individual diagnostic 

process of a child or adolescent with mental retardation. The agreement on 

classification between the instruments was not more than fair. Besides differences 

between the ADI-R and ADOS with respect to underlying concepts and sources of 

information, the time period considered for a classification is a specific factor in their 

level of agreement, i.e. ‘4-5 years’ or ‘ever’ for the ADI-R, ‘current’ for the ADOS. The 

agreement between each instrument and the clinical DSM-IV-TR classification was 

high, with the ADOS being more sensitive and the ADI-R being more specific. 

Although the instruments are not meant as the sole criteria for a diagnosis, they 

provide the clinician with a lot of specific information on the behavior of the child. 

Therefore, the combination of the ADI-R and ADOS is recommended as part of an 

individual diagnostic assessment when considering a pervasive developmental 

disorder in children and adolescents with mental retardation. 

Chapter 4 reports on a prevalence study, which aimed to establish a reliable 

and well-founded estimate of the prevalence of pervasive developmental disorders in 

children and adolescents with mental retardation. The prevalence rate based on the 

clinical DSM-IV-TR classification is 16.7% in the total population, 9.3% in the mild 

and 26.1% in the combined moderate/severe/profound levels of mental retardation. 

The prevalence rates estimated with the instruments (PDD-MRS, ABC, ADI-R, 

ADOS) range between 15 and 20%, with a general increase in the lower levels of 

mental retardation of 2.5-3 times compared to the mild level. However, the 

prevalence rates based on the clinical DSM-IV-TR classification are considered to be 

the best founded estimate. These prevalence rates represent the most recent DSM 

definition of the spectrum of pervasive developmental disorders (including AD and 

PDD-NOS), take into account information of parents and professionals, and consider 

current behavior and the developmental history of the child.  

The main objective of chapter 5 was to investigate the Vineland Adaptive 

Behavior Scales (VABS), as an instrument to measure adaptive behavior. Despite its 

wide use in children and adolescents with mental retardation, no data were available 
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on the structure, the reliability, and validity of the instrument in this population. This 

study provided empirical evidence for the applicability of the VABS in children and 

adolescents with mental retardation. This finding implicates a need for supplementary 

norms for this population, additional to norms for the general population. 

In the study presented in chapter 6, we aimed to examine the value of the 

Children’s Social Behavior Questionnaire, CSBQ, in measuring problems in subtle 

social skills, in order to contribute to differentiation between verbal children with mild 

and moderate mental retardation with and without a pervasive developmental 

disorder. The specific value of the CSBQ seems to concern identifying slightly 

different aspects of social behavior that play a role in level of mental retardation, 

compared to aspects of social behavior that play a role in pervasive developmental 

disorders. The effect of mental retardation seems to be related to problems in 

orientation in a situation and fear of changes, whereas the effect of a pervasive 

developmental disorder is mainly visible in the tendency to withdraw. Since the 

CSBQ contributes to refining the specific effects of both diagnoses, it is considered 

as a valuable measure of subtle social behavior in children and adolescents with 

mental retardation only, or when an additional diagnosis of a pervasive 

developmental disorder is considered or already exists.  

Chapter 7 describes the last study, that aimed to examine the interrelationship 

between autistic and general behavior problems, adaptive behavior and academic 

achievement, in the highest functioning children and adolescents with mild mental 

retardation (IQ 60-70). In this narrow IQ group, adaptive behavior was found to be the 

only factor that directly affects the level of education. Yet, behavior problems directly 

influence the level of adaptive behavior. Particularly problems related to pervasive 

developmental disorders have such a restrictive effect on adaptive behavior, that a 

child does not attend the level of education that matches his/her intelligence level. 

Besides a corroboration of the negative effect of pervasive developmental disorders 

on adaptive behavior, these outcomes implicate that adaptive behavior should 

receive more attention in the admittance policy of schools for children and 

adolescents with mental retardation. 

In chapter 8, the general conclusions of the study are discussed in relation to 

strengths and limitations of the study, and the implications for clinical practice and 

research. The main strength of the study, i.e. its total population based character, 
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improves the representativity of the reported results and therefore provides a solid 

basis for the conclusions that are drawn.  

From a clinical perspective, early and accurate identification of pervasive 

developmental disorders is concluded to be of major importance. The recommended 

procedure for this purpose is an extensive, individual assessment, evaluating the 

current behavior of the child, his/her developmental history, and perspectives of 

parents and professionals. The ADI-R and ADOS are recommended as standardized 

instruments to facilitate such an assessment, however without totally replacing it. For 

the ultimate, individual diagnosis, all information collected with instruments on 

behavior, and the clinical classification should be integrated and thoroughly 

considered. Besides specific information on pervasive developmental disorders, 

information on adaptive behavior should be integrated too, to define the specific 

effects of the disorder for this particular child. The VABS is recommended for this 

purpose. With such an extensive procedure, the diagnosis is more than a label: it 

specifies the effects of that label for this particular child and forms the basis for 

measures or support, to meet his/her specific needs.  

With respect to future research, the present study raised several questions. The 

present study did not provide information on the stability over time, of the 

classifications of pervasive developmental disorders with the various instruments and 

the DSM-IV-TR. Investigation of this stability will improve the insight in the definition 

and the instruments. Additionally, investigating factors that play a role in whether or 

not a child is initially identified as having a pervasive developmental disorder, and 

whether or not this leads to an individual diagnostic process and appropriate care, 

may contribute to improvement of mental health care for children and adolescents 

with mental retardation. Besides, scientific foundation of (the effects of) measures, 

interventions and treatment, will improve the effectiveness of provided care. 

Extending the knowledge on these issues is therefore highly recommended as the 

focus of future research.  
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Samenvatting 
Op grond van klinische ervaring en wetenschappelijk onderzoek, is bekend dat 

het gezamenlijk voorkomen van een pervasieve ontwikkelingsstoornis en een 

verstandelijke beperking tot veel bijkomende problemen leidt voor kinderen en hun 

omgeving. Daarom zouden mensen, werkzaam in de gezondheidszorg en het 

onderwijs, zich bewust moeten zijn van pervasieve ontwikkelingsstoornissen in deze 

populatie, om vroegtijdige onderkenning en passende zorg te bevorderen. Drie 

factoren dragen bij aan vroegtijdige onderkenning en adequate zorg. Ten eerste zijn 

er instrumenten nodig om pervasieve ontwikkelingsstoornissen te meten bij kinderen 

en jeugdigen met een verstandelijke beperking. Ten tweede draagt informatie over 

de prevalentie van pervasieve ontwikkelingsstoornissen bij aan het bewustzijn van 

deskundigen ten aanzien van het voorkomen van deze stoornissen in deze populatie. 

Ten derde zal inzicht in de bijkomende en specifieke gevolgen van pervasieve 

ontwikkelingsstoornissen op het (mal)adaptieve gedrag van kinderen en jeugdigen 

met een verstandelijke beperking, het aanbieden van effectieve hulp bevorderen. Het 

doel van dit onderzoek was een bijdrage te leveren aan de kennis op het gebied van 

onderkenning van pervasieve ontwikkelingsstoornissen in kinderen en jeugdigen met 

een verstandelijke beperking, de prevalentie daarvan, en de relatie met (mal)adaptief 

gedrag (hoofdstuk 1). 

 In hoofdstuk 2 werden de Autisme- en Verwante stoornissenschaal-Z-Revisie 

(AVZ-R) en de Autism Behavior Checklist (ABC) onderzocht. Het doel was het 

nagaan van hun psychometrische kwaliteiten en hun waarde voor het in kaart 

brengen van pervasieve ontwikkelingsstoornissen bij kinderen en jeugdigen met een 

verstandelijke beperking, door hun classificaties te vergelijken met elkaar en met de 

Autism Diagnostic Interview-Revised (ADI-R), de Autism Diagnostic Observation 

Schedule (ADOS), en een klinische DSM-IV-TR classificatie. De overeenstemming 

tussen de AVZ-R en de ABC bleek beperkt. Met betrekking tot de validiteit, stemde 

de AVZ-R in hoge mate overeen met de ADOS, en minder met de ADI-R. Voor de 

ABC was dit andersom. Twee factoren worden beschouwd als mogelijke oorzaak 

voor dit patroon van overeenstemming. Ten eerste verschillen de onderliggende 

concepten tussen de instrumenten, namelijk het spectrum van pervasieve 

ontwikkelingsstoornissen of alleen AD. De tweede en belangrijkste factor is het feit 

dat de classificaties van de instrumenten zijn gebaseerd op verschillende bronnen 

van informatie, namelijk ofwel ouders, of deskundigen.  
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Met betrekking tot de klinische DSM-IV-TR classificatie was de validiteit van 

beide screeningsinstrumenten hoog. De AVZ-R is erg sensitief, mogelijk zelfs over-

inclusief. De ABC is specifieker, dit zou echter kunnen leiden tot het missen van 

kinderen die wel een pervasieve ontwikkelingsstoornis hebben volgens de DSM-IV-

TR criteria. Hoewel de AVZ-R en de ABC pervasieve ontwikkelingsstoornissen 

anders meten, hebben de instrumenten hun eigen specifieke bijdrage aan het 

onderkennen van pervasieve ontwikkelingsstoornissen.  

Een vervolg op het voorgaande onderzoek wordt beschreven in hoofdstuk 3. 

Het doel was de klinische waarde van de ADI-R en ADOS te onderzoeken, voor de 

individuele diagnostiek van een kind of jeugdige met een verstandelijke beperking. 

De overeenstemming ten aanzien van classificatie tussen de instrumenten was niet 

meer dan redelijk. Naast verschillen tussen de ADI-R en ADOS met betrekking tot 

onderliggende concepten en bronnen van informatie, is de tijdsperiode waarop de 

classificatie is gebaseerd een specifieke factor in de mate van overeenstemming, te 

weten ‘4-5 jaar’ of ‘ooit’ voor de ADI-R, huidig voor de ADOS. De overeenstemming 

tussen elk instrument en de klinische DSM-IV-TR classificatie was hoog, waarbij de 

ADOS sensitiever, en de ADI-R specifieker is. Hoewel de instrumenten niet bedoeld 

zijn als de enige criteria voor een diagnose, voorzien ze de clinicus van veel 

specifieke informatie over het gedrag van het kind. Daarom wordt de combinatie van 

de ADI-R en ADOS aanbevolen als onderdeel van een individueel diagnostisch 

onderzoek wanneer er sprake lijkt van een pervasieve ontwikkelingsstoornis bij 

kinderen en jeugdigen met een verstandelijke beperking.  

Hoofdstuk 4 doet verslag van een prevalentie onderzoek, dat erop gericht was 

een betrouwbare en goed gefundeerde schatting te geven van de prevalentie van 

pervasieve ontwikkelingsstoornissen bij kinderen en jeugdigen met een 

verstandelijke beperking. De prevalentie, gebaseerd op de klinische DSM-IV-TR 

classificatie is 16,7% in de totale populatie, 9,3% in het lichte en 26,1% in de 

gecombineerde matig/ernstig/diepe niveaus van verstandelijke beperking. De 

geschatte prevalenties op grond van de instrumenten (AVZ-R, ABC, ADI-R, ADOS) 

liggen tussen 15 en 20%, met in het algemeen een toename met factor 2,5-3 in de 

gecombineerde lagere niveaus, vergeleken met het lichte niveau. De prevalenties 

gebaseerd op de klinische DSM-IV-TR classificatie, worden beschouwd als de best 

onderbouwde schatting. Deze prevalentie cijfers geven de meest recente DSM 

definitie weer van het spectrum van pervasieve ontwikkelingsstoornissen (inclusief 
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AD en PDD-NOS), houden rekening met informatie van ouders en deskundigen, en 

met het huidige gedrag en de ontwikkelingsgeschiedenis van het kind. 

Het belangrijkste doel van hoofdstuk 5 was de Vineland Adaptive Behavior 

Scales (VABS) te onderzoeken, als instrument om adaptief gedrag te meten. 

Ondanks wijdverbreid gebruik bij kinderen en jeugdigen met een verstandelijke 

beperking, waren er geen gegevens bekend over de structuur, de betrouwbaarheid 

en de validiteit van het instrument in deze populatie. Dit onderzoek leverde empirisch 

bewijs voor de toepasbaarheid van de VABS in kinderen en jeugdigen met een 

verstandelijke beperking. Deze bevinding impliceert de behoefte aan aanvullende 

normen voor deze populatie, naast normen voor de algemene populatie.  

In het onderzoek, gepresenteerd in hoofdstuk 6, richtten wij ons op het 

bestuderen van de waarde van de Vragenlijst voor Inventarisatie van Sociaal gedrag 

bij Kinderen (VISK), in het meten van moeilijkheden op het gebied van subtiele 

sociale vaardigheden, met als doel bij te dragen aan de differentiatie tussen verbale 

kinderen met een lichte of matige verstandelijke beperking, met en zonder 

pervasieve ontwikkelingsstoornissen. De specifieke waarde van de VISK lijkt 

betrekking te hebben op het onderscheiden van enigszins verschillende aspecten 

van sociaal gedrag die een rol spelen in het niveau van verstandelijke beperking, in 

vergelijking met aspecten die een rol spelen bij pervasieve ontwikkelingsstoornissen. 

Het effect van een verstandelijke beperking lijkt gerelateerd aan problemen in 

oriëntatie in een situatie en angst voor veranderingen, terwijl het effect van een 

pervasieve ontwikkelingsstoornis vooral zichtbaar is in een neiging tot terugtrekken. 

Aangezien de VISK bijdraagt aan het verfijnen van de specifieke gevolgen van beide 

diagnoses, wordt het instrument beschouwd als een waardevolle maat voor subtiel 

sociaal gedrag bij kinderen en jeugdigen met alleen een verstandelijke beperking, of 

wanneer een pervasieve ontwikkelingsstoornis wordt vermoed of is vastgesteld. 

Hoofdstuk 7 beschrijft het laatste onderzoek, dat gericht was op de samenhang 

tussen autistische en algemene gedragsproblemen, adaptief gedrag en het school 

niveau, bij de hoogstfunctionerende kinderen en jeugdigen met een lichte 

verstandelijke beperking (IQ 60-70). In deze smalle IQ groep blijkt adaptief gedrag de 

enige factor te zijn met een rechtstreekse invloed op school niveau. Echter, 

gedragsproblemen hebben een rechtstreekse invloed op adaptief gedrag. Met name 

problemen gerelateerd aan pervasieve ontwikkelingsstoornissen hebben zulke 

beperkende gevolgen voor adaptief gedrag, dat het kind niet het type onderwijs volgt 
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dat overeenkomt met zijn/haar intelligentieniveau. Naast een onderbouwing van de 

negatieve gevolgen van pervasieve ontwikkelingsstoornissen voor adaptief gedrag, 

impliceren deze uitkomsten dat adaptief gedrag meer aandacht zou moeten krijgen in 

de toelatingsprocedures van scholen voor kinderen en jeugdigen met een 

verstandelijke beperking. 

In hoofdstuk 8 worden de algemene conclusies van het onderzoek besproken, 

en gerelateerd aan de kracht en de beperkingen van het onderzoek, en aan de 

betekenis voor de klinische praktijk en wetenschappelijk onderzoek. De grootste 

kracht van het onderzoek, namelijk het gebaseerd zijn op een totale populatie, 

versterkt de representativiteit van de gerapporteerde resultaten en biedt daarom een 

solide basis voor de conclusies die zijn getrokken.  

Vanuit klinisch oogpunt wordt geconcludeerd dat vroegtijdige en nauwkeurige 

onderkenning van pervasieve ontwikkelingsstoornissen van groot belang is. De 

aanbevolen procedure hiervoor is een uitgebreid individueel onderzoek, waarin het 

huidige gedrag van het kind, zijn/haar ontwikkelingsgeschiedenis, en het perspectief 

van ouders en deskundigen worden geëvalueerd. De ADI-R en ADOS worden 

aanbevolen als gestandaardiseerde instrumenten om bij te dragen aan een dergelijk 

onderzoek, echter zonder dit helemaal te vervangen. Voor de uiteindelijke, 

individuele diagnose zou alle informatie verkregen met instrumenten voor gedrag, en 

de klinische classificatie geïntegreerd en grondig overwogen moeten worden. Naast 

specifieke informatie over pervasieve ontwikkelingsstoornissen, zou ook informatie 

over adaptief gedrag meegewogen moeten worden, om de specifieke gevolgen van 

de stoornis voor dit specifieke kind te definiëren. De VABS wordt aanbevolen voor dit 

proces. Met een dergelijk uitgebreid onderzoek is de diagnose meer dan een etiketje: 

de gevolgen van dat etiketje voor dit specifieke kind worden gespecificeerd, en de 

basis wordt gelegd voor maatregelen of hulp die tegemoet komen aan zijn/haar 

specifieke behoeften. 

Met betrekking tot toekomstig wetenschappelijk onderzoek heeft het huidige 

onderzoek verschillende vragen opgeleverd. Het huidige onderzoek biedt geen 

informatie ten aanzien van de stabiliteit over tijd van de classificaties van pervasieve 

ontwikkelingsstoornissen op grond van de verschillende instrumenten en de DSM-IV-

TR. Onderzoek naar deze stabiliteit zal het inzicht in de definitie en de instrumenten 

vergroten. Daarnaast bevordert onderzoek naar de factoren die een rol spelen in of 

een pervasieve ontwikkelingsstoornis in eerste instantie bij een kind wordt 

 194 



Samenvatting 

onderkend, en of dit vervolgens leidt tot individuele diagnostiek en passende zorg, 

mogelijk het verbeteren van de geestelijke gezondheidszorg voor kinderen en 

jeugdigen met een verstandelijke beperking. Eveneens zal een wetenschappelijke 

onderbouwing van maatregelen, interventies en behandeling, en hun effect, de 

effectiviteit van de geboden zorg verbeteren. Het vergroten van de kennis op deze 

gebieden wordt dan ook in hoge mate aanbevolen voor toekomstig wetenschappelijk 

onderzoek. 
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