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Abstract The Children’s Social Behavior Questionnaire

(CSBQ) was compared with the Autism Diagnostic Inter-

view-Revised (ADI-R), Autism Diagnostic Observation

Schedule (ADOS), and clinical classification in children

with mild and moderate intellectual disability (ID), to

investigate its criterion related validity. The contribution of

the CSBQ to a classification of Autism Spectrum Disorder

(ASD) was most specific for the subscales ‘contact’ and

‘stereotyped’, with high coherence with all three classifi-

cation methods. The CSBQ may be used as a signaling,

screening, or describing instrument for children with ASD

and ID, as it complements other methods by adding unique

information about the clinical presentation.
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Introduction

A clinical diagnosis of Pervasive Developmental Disorder

(PDD; DSM-IV-TR, American Psychiatric Association

2000) or Autism Spectrum Disorder (ASD) requires a

detailed developmental interview with the parents, and a

direct examination of the child. Additionally, for screening

and/or research purposes, specific parent-based question-

naires may be used to get a description of the number and

type of currently present ASD problems (Constantino and

Todd 2005). One such parent questionnaire is the Chil-

dren’s Social Behavior Questionnaire (CSBQ; Hartman

et al. 2006, 2008; Luteijn et al. 2000a, 2002).

The CSBQ has specifically been developed for assessing

social behavior problems within the whole autism spec-

trum. Development of the CSBQ was based on the idea that

existing instruments did not suffice for children with PDD-

not otherwise specified (NOS), because items were directly

extracted from the DSM-criteria for autistic disorder (AD).

With that, the more subtle social problems of children with

PDD-NOS are not represented in these instruments. The

CSBQ aims to be sufficiently sensitive with respect to the

milder end of the autism spectrum, based on the dimen-

sional view of ASDs. This perspective has led to a pool of

items representing both core symptoms of AD and more

subtle symptoms associated with ASDs, thus trying to

capture the behavioral variety from normality to a full

diagnosis of AD. The psychometric qualities of the CSBQ

were reported to be good (Hartman et al. 2006; Luteijn

et al. 2000a) and the CSBQ has been shown to be valuable

in measuring (subtreshold) autistic symptomatology in

children with normal intelligence and with mental retar-

dation (MR) or intellectual disability (ID; Hartman et al.

2006; de Bildt et al. 2005a; Luteijn et al. 2000a, b).

A revision of the original CSBQ resulted in more refined

subscales with good psychometric properties (Hartman

et al. 2006, 2008).The CSBQ has now 49 items, composing

6 subscales all with good internal consistency (a =

.76–.94), inter-rater reliability (ICC = .75–.89), and test-

retest reliability (r = .80–.90). Convergent, divergent, and
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criterion-related validity were also reported as good. So far,

however, criterion related validity has only been investi-

gated in relation to clinical A(S)D classifications, and not

to standardized instruments for A(S)D such as the Autism

Diagnostic Interview-Revised (ADI-R; Rutter et al. 2003)

and Autism Diagnostic Observation Schedule (ADOS;

Lord et al. 1999).

The current paper aims to further investigate the crite-

rion-related validity of the CSBQ in children with mild and

moderate ID. ID occurs very frequently in children with

autism (estimates between 70 and 90%; DeMyer et al. 1974;

Steffenburg and Gillberg 1986; Fombonne 2005), but also

when the whole spectrum is taken into account, still one in

every four children is reported to have ID (26% reported by

Chakrabarti and Fombonne 2001). Not only does the group

with such dual diagnosis differ from children with ASD

with normal intelligence in behavior (e.g., more self-inju-

rious behavior, stereotyped behavior, deviant social

responses, delayed social development, fears, etc.; de Bildt

et al. 2005b), yet also in outcome, and amount, duration and

specificity of needed care (Kraijer 1997). The presentation

of ASDs in children with ID, however, is not merely

characterized by more severe social, communicative, or

flexibility problems indicative of the presence of AD.

Rather, the whole spectrum of ASDs is present amongst

children with ID, and the differentiation between AD and

PDD-NOS is even more complicated than in children with

normal intelligence (Kraijer 1997). The validation of the

CSBQ in specifically this population aims to add to iden-

tifying ASD in children with ID and to describing ASD

related problem behavior currently present.

The study is conducted by comparing the CSBQ to the

ADI-R and ADOS classifications, the current standards for

instrumental classification of A(S)D, and to the clinical

DSM-IV-TR-based ASD classifications.

Methods

Participants

The 136 participants in this study were part of a genetic

study of ASDs in the North of the Netherlands. Participants

were recruited through an epidemiological survey (see for

the exact procedure de Bildt et al. 2005a, b) and through an

Autism Outpatient Clinic (same procedure, see also Van

Lang et al. 2006; Mulder et al. 2004). For the current study,

participants were included when they were 4–18 years old

and had mild or moderate ID, as defined by the DSM-IV:

mild ID, IQ 51–70; moderate ID, IQ 36–50, based on

standardized intelligence tests. 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 (Wechsler 1989; Vander Steene and Bos 1997),

the Snijders-Oomen Niet-verbale intelligentie test-Revisie

(SON-R; Snijders et al. 1996), and the Bayley Scales of

Infant Development (Bayley 1969; Van der Meulen and

Smrkovsky 1983). The participants from the current study

were also included in the study of Hartman et al. (2006).

However, the focus of that study was not on the ADI-R and

ADOS. See Table 1 for characteristics of the participants.

There were no significant differences between the groups

recruited by survey or outpatient clinic for any of the

variables in the table.

Instruments

Children’s Social Behavior Questionnaire (CSBQ)

Children with an ASD form a heterogeneous group. The

CSBQ is a 49 item parent questionnaire that aims to

quantify the different behavioral dimensions along which

children with ASD vary. In order to capture this variance,

the CSBQ specifies six problem dimensions: ‘not optimally

tuned to the social situation (Not tuned)’, ‘reduced contact

and social interest (Contact)’, ‘difficulties in understanding

social information (Understanding)’, ‘orientation problems

in time, place or activity (Orientation)’, ‘stereotyped

behavior (Stereotyped)’ and ‘fear of and resistance to

changes (Changes)’. Children’s problems are represented

in a score profile of these six dimensions. The CSBQ does

not evaluate the presence or absence of a disorder. Instead,

CSBQ scores are interpreted in relation to norm-groups

(Hartman et al. 2006, 2008).

Table 1 Characteristics of the participants

N Age Sex ADI-R AD ADOS ASD DSM-IV-TR ASD

Mean ± SD (range; y.m) Boy N (%) N (%) N (%) N (%)

Moderate ID 49 11.01 ± 3.35 (6.00–18.11) 37 (75.5) 17 (36.2) 32 (65.3) 22 (44.9)

Mild ID 87 10.31 ± 3.79 (4.08–18.11) 67 (77.0) 44 (50.6) 54 (62.1) 44 (50.6)

Total 136 10.57 ± 3.64 (4.08–18.11) 104 (76.5) 61 (45.5) 86 (63.2) 66 (48.5)

ID = Intellectual disability; ADI-R AD = AD classification of the ADI-R; ADOS ASD = ADOS classification of ASD, including AD and non-

autism ASD; DSMIV-TR ASD = clinical classification based on DSM-IV-TR of ASD, including AD and non-autism ASD
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The CSBQ is not exclusively based on the DSM-IV-

criteria. It contains the more stringent criteria for ASD,

yet also represents less severe variations of these criteria

and other associated problems, such as problems in lan-

guage pragmatics, executive functioning, disruptive

behavior, and resistance to change. The CSBQ is rated on a

three point scale in order to reflect variation in degree of

problem behavior. With this design the CSBQ aims to also

capture behavioral variation at the lower end of the spec-

trum such as seen in children with PDD-NOS. Parents

report on their child’s behavior of the last 2 months.

Psychometric qualities, with respect to test-retest, inter-

rater, and internal consistency reliability of the subscales,

and convergent and divergent validity were reported to be

good (Hartman et al. 2006; Luteijn et al. 2000a, 2002).

When various groups of children were studied (based on

clinical classifications of PDD-NOS, attention deficit

hyperactivity disorder (ADHD), comorbid ADHD and

PDD-NOS, High Functioning Autism (HFA), and clinical

controls), the CSBQ proved to be able to discriminate

between these groups on the total scale as well as the

subscales ‘contact’, ‘understanding’, ‘stereotyped’, and

‘changes’ (Hartman et al. 2006). The subscales ‘orienta-

tion’ and ‘not tuned’ were not specific for ASD, i.e., similar

scores were obtained for children with ASD and children

with ADHD (Hartman et al. 2006). Although the CSBQ

was originally developed for children with normal intelli-

gence, the psychometric qualities of the CSBQ in children

with ID were found to be good and norm-groups could be

created for mild and moderate ID (Hartman et al. 2006,

2008). In the group with ID, the subscales ‘contact’, ‘ori-

entation’, ‘stereotyped’, and ‘changes’, and the CSBQ total

score differed between children with and without ASD

(Hartman et al. 2006).

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

(Rutter et al. 2003). The ADI-R focuses on the three

domains of autism, based on the DSM-IV (American

Psychiatric Association 1994) and ICD-10 (World Health

Organization 1992). The ADI-R is conducted in an inter-

view with parents or caregivers and is applicable for

mental ages from about 24 months. The classification of

the ADI-R is based on the age of 4–5 years. On the basis

of the ADI-R, 45.5% of the children received an AD

diagnosis (Table 1). We found only fair agreement on

caseness between the ADI-R and the ADOS (Landis and

Koch 1977; Cohen’s kappa .36) and moderate agreement

between the ADI-R and the DSM-IV-TR classification

(Cohen’s kappa .51).

Autism Diagnostic Observation Schedule (ADOS)

The ADOS is a semi-structured observational instrument,

developed for children, adolescents, and adults referred for

ASD, based on the DSM-IV (Lord et al. 1999). The

assessment consists of various standardized situations, in

which specific social, communicative, play, or stereotyped

behavior 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. The

ADOS classification includes AD and non-autism AD, and

is based on the observation only. On the basis of the ADOS,

63.2% of the children received an ASD diagnosis (Table 1).

Agreement on caseness with the other measures was fair

(Landis and Koch 1977). Here, we found a Cohen’s kappa

of .33 of the ADOS with the DSM-IV TR classification.

Clinical DSM-IV-TR classification

The clinical classification was based on DSM-IV-TR cri-

teria, and was assigned by four experienced clinicians. For

classification, information of the child on video during the

ADOS was combined with information from parents as

reported during the ADI-R. The clinicians were blind for

the outcomes of the algorithms of ADI-R or ADOS, in

order to assign a clinical classification as independent from

the classifications on the instruments as possible. With this

method, the clinical classification could be assigned based

on the combination of information about current behavior

as directly observed and about developmental history as

reported by parents. DSM-IV-TR criteria were applied for

AD. When a child did not fulfill these, the clinician decided

on PDD-NOS or no PDD. In order to measure the level of

agreement of the diagnostic classification (AD, PDD-NOS,

non-PDD) between clinicians, a weighted kappa was cal-

culated over children independently classified by two raters

(10 in each combination of two clinicians). 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 et al. (1995) for

percentages of agreement. Table 1 shows a clinical ASD

classification in 48.5% of the children.

Statistics

Associations between the continuous ADI-R and ADOS

domain and total scores and the CSBQ subscale and total
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scores were analyzed with Pearson r correlations. With

logistic regressions (separately for each classification

method and with each subscale and the total CSBQ, con-

trolled for age and sex) the relations between the scores on

the CSBQ and the ADI-R, ADOS, or clinical DSM-IV-TR

classifications were evaluated.

Results

As presented in Table 2, correlations of the various sub-

scales of the CSBQ were higher with the ADI-R than with

the ADOS, and higher when related to current behavior on

the ADI-R than to behavior at age 4 through 5.

The subscales ‘contact’ and ‘stereotyped’ were most

clearly correlated to the ADOS domains and totals. With

respect to the ADI-R age 4–5 almost all subscales (except

‘not tuned’) and the total CSBQ score showed significant

correlations. With current behavior, the subscale ‘not

tuned’ was also significantly correlated to the ADI-R, like

all other subscales and the CSBQ total score. The corre-

lations between CSBQ and ADI-R were all higher for ADI-

R current behavior, except for the subscale ‘understanding’

in relation to the social domain as well as the total of the

three behavioral domains of the ADI-R.

To investigate how the scores on the CSBQ are related

to a classification of A(S)D on the ADI-R, ADOS, or

clinical DSM-IV-TR classification, logistic regressions

were applied (Table 3) for all CSBQ subscales and the total

score, controlled for age and sex.

The odds ratios express the increase or decrease in the

probability of a classification of AD on the ADI-R or ASD

(including AD and non-autism ASD) on the ADOS or

clinical DSM-IV-TR classification, with increasing scores

on the CSBQ subscales or total. For example, with an

increase of one point on the total score of the CSBQ, the

probability that a child was classified as AD by the ADI-R

was elevated with 5% (or was 1.05 times higher).

For the ADOS, only the CSBQ subscales ‘contact’ and

‘stereotyped’ elevated the probability of an ASD-classifi-

cation, with 18 and 23% respectively for each additional

point on the subscale score. For the ADI-R, almost all

subscales, except ‘not tuned’ and ‘orientation’ increased

the probability of an AD classification with 10–55% (see

Table 3). Even more subscales added to the clinical DSM-

IV-TR classification of ASD, by 15–41% per point. Only

the subscale ‘not tuned’ did not contribute. The CSBQ total

score had approximately the same contribution to the

clinical DSM-IV-TR classification as to the ADI-R, i.e.,

4% per additional point, which is substantially lower than

Table 2 Pearson r correlations between CSBQ subscale and total scores and ADI-R and ADOS domain and total scores

Not tuned Contact Orientation Understanding Stereotyped Changes CSBQ total

ADOS

Communication .02 .39** .13 -.07 .41** .07 .21*

Social -.04 .38** .10 -.09 .33** .03 .15

Imagination .02 .31** .15 -.12 .21* -.04 .13

Repetitive restricted -.09 .13 .13 -.08 .27** -.03 .06

Total -.02 .42** .12 -.09 .38** .05 .19*

ADI-R age 4–5

Communication .08 .29** .12 .30** .21* .28** .27**

Social .07 .48** .22** .28** .29** .23** .35**

Repetitive restricted .20* .36** .23** .34** .48** .35** .42**

Total behavioral domains .11 .43** .21* .33** .33** .30** .37**

ADI-R current

Communication .26** .46** .26** .31** .38** .43** .45**

Social .17* .60** .30** .20* .35** .33** .43**

Repetitive restricted .27** .39** .30** .42** .52** .41** .50**

Total behavioral domains .26** .59** .33** .32** .45** .43** .52**

Not tuned = ‘not optimally tuned to the social situation’; Contact = ‘reduced contact and social interest’; Understanding = ‘difficulties in

understanding social information’; Orientation = ‘orientation problems in time, place or activity’; Stereotyped = ‘stereotyped behavior’;

Changes = ‘fear of and resistance to changes’; CSBQ total = CSBQ total score; Total = total scores of respectively ADOS and ADI-R; Total

behavioral domains = total of the current ADI-R scores on the three domains, excluding age of onset; mod = moderate intellectual disability;

mild = mild intellectual disability. Pearson r between ADOS total and ADI-R age 4–5: .394 (p = .000); between ADOS total and ADI-R

current: .431 (p = .000)

* p \ .05; ** p \ .01
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individual subscales. The results in the total group did not

differ from the results in the separate levels of ID (data not

shown). Additionally, the results did not change when

correction for age and sex was eliminated (data not shown).

Discussion

The current paper aimed to investigate the criterion-related

validity of the CSBQ in children with mild and moderate

ID, by investigating how the CSBQ is related to the ADI-R

and ADOS and how the CSBQ contributes to a clinical

DSM-IV-TR ASD classification (including AD and non-

autism ASD).

The results of our study indicate a satisfactory rela-

tionship between the CSBQ and the ADI-R. Specifically,

four CSBQ subscales, i.e., ‘contact’, ‘stereotyped’, ‘chan-

ges’, and ‘understanding’ are most related and contribute

significantly to both ADI-R and clinician-based classifica-

tions. A number of important differences between the

CSBQ and the ADI-R make a more perfect coherence

between both instruments less likely. That is, in contrast to

the ADI-R, the CSBQ explicitly tries to capture the

behavioral variety from normality to a full diagnosis of

AD. Additionally, the CSBQ is a parent questionnaire

rather than a clinician based interview, it is dimensional

instead of categorical and it reports on the last 2 months

without developmental focus. The two CSBQ subscales

‘contact’ and ‘stereotyped’ also compared well with the

ADOS. Although the subscales ‘not tuned’ and ‘orienta-

tion’ seem less specific for ASD, the latter is important

when compared to the clinical DSM-IV-TR classification.

The finding that the CSBQ subscales ‘contact’ and

‘stereotyped’ are the most contributing subscales of the

CSBQ with respect to autistic behavior in mild and mod-

erate ID is in line with a former study with regard to the

CSBQ in mild and moderate ID that showed a relation

between these subscales and autistic symptomatology as

measured with the Autism Behavior Checklist (ABC, Krug

et al. 1980; de Bildt et al. 2005a, b). These subscales

measure the most salient autistic like behavior.

The items of the subscale ‘changes’ measure behavior

when confronted with changes, expressed as fear, panick-

ing, resistance, and freezing. Although not included in

DSM-IV-TR diagnostic criteria or the ADI-R algorithm,

these behaviors are nonetheless more related to the ADI-R

and clinical DSM-IV-TR classification than to the ADOS.

This is probably due to the fact that these behaviors are less

likely to occur at full in a one-to-one test situation like the

ADOS, than can be described by parents over time in the

ADI-R or CSBQ. From our previous study with the CSBQ

in mild and moderate ID it is known that the subscale

‘changes’ is also related to level of ID, with higher scores

for children with mild ID as opposed to moderate ID (de

Bildt et al. 2005a, b).

Children with high scores on the subscale ‘understand-

ing’ have difficulties in understanding the rules of com-

munication and the social use of language. Like with the

subscale ‘changes’, these pragmatic language problems are

not specifically captured by the ADI-R algorithm nor are

they part of the DSM-IV-TR diagnostic criteria, yet they

are clearly associated with the clinical DSM-IV-TR clas-

sification and the ADI-R. When comparing the communi-

cation domain items of the ADOS to this CSBQ subscale,

Table 3 Contribution of the CSBQ to an AD/ASD-classification on the ADI-R and ADOS and to a clinical DSM-IV-TR ASD classification,

controlled for age and sex

ADOS

ASD classification

ADI-R

AD classification

DSM-IV-TR

ASD classification

Odds ratio (95% CI) Odds ratio (95% CI) Odds ratio (95% CI)

CSBQ

Not tuned 1.00 (.94–1.16) 1.05 (.98–1.19) 1.01 (.96–1.07)

Contact 1.18*** (1.08–1.29) 1.30*** (1.17–1.44) 1.21*** (1.11–1.32)

Orientation 1.04 (.95–1.13) 1.09 (1.00–1.19) 1.15** (1.05–1.27)

Understanding .98 (.89–1.06) 1.10* (1.01–1.20) 1.16** (1.06–1.27)

Stereotyped 1.23** (1.08–1.40) 1.30*** (1.14–1.48) 1.25*** (1.10–1.42)

Changes 1.14 (.94–1.39) 1.55*** (1.24–1.92) 1.41** (1.15–1.73)

Total 1.02 (1.00–1.04) 1.05*** (1.02–1.07) 1.04*** (1.02–1.07)

ADOS ASD classification includes AD and non-autism ASD; DSM-IV-TR ASD classification = clinical classification based on DSM-IV-TR of

ASD including AD and non-autism AD; Not tuned = ‘not optimally tuned to the social situation’; Contact = ‘reduced contact and social

interest’; Understanding = ‘difficulties in understanding social information’; Orientation = ‘orientation problems in time, place or activity’;

Stereotyped = ‘stereotyped behavior’; Changes = ‘fear of and resistance to changes’; Total = CSBQ total score

* p \ .05; ** p \ .01; *** p B .001
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they are found to have a slightly different focus. Again, the

setting of the ADOS is very different from the CSBQ, more

so than that of the ADI-R.

The remaining subscales of the CSBQ (‘orientation’ and

‘not tuned’) seem to measure behavior beyond the scope of

the ADI-R and ADOS. From the comparison between

clinical groups (Hartman et al. 2006, 2008) it is already

known that these subscales are rather unspecific for ASD.

Behaviors from these subscales also occur in children with

ADHD and oppositional defiant disorder (ODD). The

finding that these subscales do not relate to the ADI-R or

ADOS is therefore not surprising. However, the subscale

‘orientation’ contributes to the clinical DSM-IV-TR clas-

sification of ASD in the current study, indicating that more

subtle behaviors like little overview of activities with

respect to time and place have importance for the clinician

in classifying ASD. Additionally, this subscale has also

shown to be related to level of functioning, with higher

scores for children with moderate ID (de Bildt et al. 2005a,

b). The subscale ‘not tuned’ does not contribute to any of

the classifications of A(S)D as measured in this study, even

though the lack of attuning to a social situation may be

viewed as an important component of ASD. However, as

mentioned, this subscale is not specific for ASD (Hartman

et al. 2006) and therefore may not have a great importance

in classifying the disorder. Nevertheless, descriptively, this

subscale may be valuable, since the behaviors tapped

provide additional information on the nature and severity

of problems associated with ASD.

Full interpretation of the current findings is limited by

the sample of participants. First of all, the results would

have been more clear-cut had the study been conducted in

children with normal intelligence, the group for whom the

CSBQ originally was developed. Such a study is currently

being carried out, however, data are not complete yet.

Nevertheless, the currently presented results are important

on their own, since the CSBQ is also used for children with

ID. Additionally it would have been helpful when more

children and adolescents without ASD could have been

included, especially with classified other types of behavior

problems, e.g., ADHD. Since scores on the CSBQ ‘not

tuned’ and ‘orientation’ subscales are reported to be higher

in children with PDD-NOS and comorbid ADHD (Hartman

et al. 2006), it would have been interesting to further

investigate this.

To conclude, the interrelationship between the CSBQ

and the ADI-R is stronger than between the CSBQ and the

ADOS, even though the ADI-R has a more narrow focus of

AD, and takes into consideration a longer time period

(developmental history). The ADOS would appear more

closely linked to the CSBQ as it includes non-autism ASD,

yet its scoring is based on a relatively short time period

(i.e., the duration of the assessment only) and a different

setting. The source of information seems of great impor-

tance in explaining our findings: the CSBQ and ADI-R are

based on parent information, the ADOS on the judgment of

an external observer. In sum, the contribution of the CSBQ

to a classification of ASD in children and adolescents with

mild and moderate ID is most specific for the subscales

‘contact’ and ‘stereotyped’ that are correlated to and con-

tribute to the classifications on all three measures. Addi-

tionally, the subscales ‘understanding’ and ‘changes’ and

the CSBQ total score are valid for predicting an ADI-R or

DSM-IV-TR classification in this population. Finally, the

subscale ‘orientation’ contributes to a clinical DSM-IV-TR

ASD classification only.

The CSBQ can be considered as a helpful tool to

describe ASD-related problems of children with mild and

moderate ID. The CSBQ subscales add to the clinical

DSM-IV-TR classification, and can therefore be valuable

in an orienting stage of a diagnostic procedure. Using the

score profile of the six subscales, the CSBQ may contribute

to identifying whether or not the problem behavior as

experienced is suggestive of ASD and whether further

diagnostic assessments should be focused on ASD. Addi-

tionally, it may be of value in the diagnostic process,

clearly not in diagnosing ASD which should be based on a

more extensive diagnostic procedure preferably including

ADOS and ADI-R, but in complementing other methods by

adding unique additional information about the clinical

presentation of a child. Even in this group, where differ-

entiating ASD is more complicated, the current study

shows that the CSBQ may be used as a signaling, screen-

ing, or describing instrument for those with ASD.

Acknowledgments This research was supported by the Korczak

Foundation and ZON-MW. The authors wish to thank Neeltje Valk-

hof for her valuable contribution to this work.

Open Access This article is distributed under the terms of the

Creative Commons Attribution Noncommercial License which per-

mits any noncommercial use, distribution, and reproduction in any

medium, provided the original author(s) and source are credited.

References

American Psychiatric Association. (1994). Diagnostic and statistical
manual of mental disorders, 4th edition (DSM-IV). Washington,

DC: American Psychiatric Association.

American Psychiatric Association. (2000). Diagnostic and statistical
manual of mental disorders, 4th edition, text revision (DSM-IV-
TR). Washington, DC: American Psychiatric Association.

Bayley, N. (1969). Bayley scales of infant development. New York:

Psychological Corp.

Chakrabarti, S., & Fombonne, E. (2001). Pervasive developmental

disorders in preschool children. JAMA: the Journal of the
American Medical Association, 285, 3093–3099. doi:10.1001/

jama.285.24.3093.

J Autism Dev Disord (2009) 39:1464–1470 1469

123

http://dx.doi.org/10.1001/jama.285.24.3093
http://dx.doi.org/10.1001/jama.285.24.3093


Cicchetti, D. V. (2001). The precision of reliability and validity

estimates re-visited: Distinguishing between clinical and statis-

tical significance of sample size requirements. Journal of
Clinical and Experimental Neuropsychology, 23, 695–700. doi:

10.1076/jcen.23.5.695.1249.

Cicchetti, D. V., & Sparrow, S. S. (1981). Developing criteria for

establishing interrater reliability of specific items: Applications

to assessment of adaptive behavior. American Journal of Mental
Deficiency, 86, 127–137.

Cicchetti, D. V., Volkmar, F., Klin, A., & Showalter, D. (1995).

Diagnosing autism using ICD-10 criteria: A comparison of

neural networks and standard multivariate procedures. Child
Neuropsychology, 1, 26–37. doi:10.1080/09297049508401340.

Constantino, J. N., & Todd, R. D. (2005). Intergenerational

transmission of subthreshold autistic traits in the general

population. Biological Psychiatry, 57(6), 655–660. doi:10.1016/

j.biopsych.2004.12.014.

de Bildt, A., Serra, M., Luteijn, E., Kraijer, D., & Minderaa, R.

(2005a). Social skills and social problems in children with

intellectual disabilities with and without autism. Journal of
Intellectual Disability Research, 49, 317–328. doi:10.1111/

j.1365-2788.2005.00655.x.

de Bildt, A., Sytema, S., Kraijer, D., & Minderaa, R. (2005b).

Prevalence of pervasive developmental disorders in children and

adolescents with mental retardation. Journal of Child Psychol-
ogy and Psychiatry and Allied Disciplines, 46, 275–286. doi:

10.1111/j.1469-7610.2004.00346.x.

DeMyer, M. K., Barton, S., Alpern, G. D., Kimberlin, C., Allen, J.,

Yang, E., et al. (1974). The measured intelligence of autistic

children. Journal of Autism and Childhood Schizophrenia, 4,

42–60. doi:10.1007/BF02104999.

Fombonne, E. (2005). Epidemiological studies of pervasive develop-

mental disorders. In F. R. Volkmar, R. Paul, A. Klin, & D. J.

Cohen (Eds.), Handbook of autism and pervasive developmental
disorders (pp. 42–69). Hoboken, New Jersey: John Wiley &

Sons, Inc.

Hartman, C. A., Luteijn, E., Serra, M., & Minderaa, R. (2006).

Refinement of the children’s social behavior questionnaire

(CSBQ): An instrument that describes the diverse problems

seen in milder forms of PDD. Journal of Autism and Develop-
mental Disorders, 36, 325–342. doi:10.1007/s10803-005-0072-z.

Hartman, C., Luteijn, E., Moorlag, H., de Bildt, A., & Minderaa, R.

(2008). VISK, herziene handleiding 2007. Vragenlijst voor
inventarisatie van sociaal gedrag van kinderen. [CSBQ, revised
manual 2007. Children’s social behavior questionnaire].

Amsterdam: Harcourt Test Publishers.

Kraijer, D. (1997). Autism and autistic-like conditions in mental
retardation. Lisse, the Netherlands: Swets & Zeitlinger.

Krug, D. A., Arick, J. R., & Almond, P. J. (1980). Autism screening
instrument for educational planning. Portland, OR: ASIEP

Ed.Co.

Landis, J. R., & Koch, G. G. (1977). The measurement of observer

agreement for categorical data. Biometrics, 33, 159–174. doi:

10.2307/2529310.

Lord, C., Rutter, M., DiLavore, P. C., & Risi, S. (1999). ADOS.
Autism diagnostic observation schedule. Manual. Los Angeles:

WPS.

Luteijn, E., Luteijn, F., Jackson, S., Volkmar, F., & Minderaa, R. B.

(2000a). The children’s social behaviour questionnaire for

milder variants of PDD problems: Evaluation of the psychomet-

ric characteristics. Journal of Autism and Developmental Disor-
ders, 30, 317–330. doi:10.1023/A:1005527300247.

Luteijn, E. F., Serra, M., Jackson, S., Steenhuis, M. P., Althaus, M.,

Volkmar, F., et al. (2000b). How unspecified are disorders of

children with a pervasive developmental disorder not otherwise

specified? European Child and Adolescent Psychiatry, 9,

168–179. doi:10.1007/s007870070040.

Luteijn, E., Minderaa, R., & Jackson, S. (2002). Vragenlijst voor
Inventarisatie van Sociaal gedrag bij Kinderen, Handleiding
[Children’s social behaviour questionnaire, manual]. Lisse, the

Netherlands: Swets & Zeitlinger.

Mulder, E. J., Anderson, G. M., Kema, I. P., de Bildt, A., Van Lang,

N. D. J., & Minderaa, R. B. (2004). Platelet serotonin levels in

pervasive developmental disorders and mental retardation:

Diagnostic group differences, within-group distributions, and

behavioral correlates. Journal of the American Academy of Child
and Adolescent Psychiatry, 43, 491–499. doi:10.1097/00004583-

200404000-00016.

Rutter, M., Le Couteur, A., & Lord, C. (2003). ADI-R. Autism
diagnostic interview revised. Manual. Los Angeles: Western

Psychological Services.

Snijders, J. T., Tellegen, P. J., Winkel, M., & Laros, J. A. (1996).

SON-R 2, 5–7 Snijders-Oomen Niet-verbale Intelligentietest-
Revisie [SON-R 2, 5–7 Snijders-Oomen non-verbal intelligence
test-revised]. Lisse, the Netherlands: Swets & Zeitlinger.

Steffenburg, S., & Gillberg, C. (1986). Autism and autistic-like

conditions in Swedish rural and urban areas: A population study.

The British Journal of Psychiatry, 149, 81–87. doi:10.1192/

bjp.149.1.81.

Van der Meulen, B. F., & Smrkovsky, M. (1983). Bayley On-
twikkelingsschalen (BOS 2–30) [Bayley development scales
(BOS 2–30)]. Lisse, the Netherlands: Swets & Zeitlinger.

Van Lang, N. D. J., Boomsma, A., Sytema, S., de Bildt, A., Kraijer,

D., Ketelaars, C., et al. (2006). Structural equation analysis of a

hypothesised symptom model in the autism spectrum. Journal of
Child Psychology and Psychiatry and Allied Disciplines, 47,

37–44. doi:10.1111/j.1469-7610.2005.01434.x.

Vander Steene, G., & Bos, A. (1997). Wechsler preschool and
primary scale of intelligence-revised. Vlaams-Nederlandse
Aanpassing. Lisse, the Netherlands: Swets & Zeitlinger.

Vander Steene, G., v Haasen, P.P., De Bruyn, E. E. J., Coetsier, P.,

Pijl, Y. J., Poortinga, Y. H., et al. (1986). Wechsler intelligence
scale for children-revised. Nederlandstalige Uitgave. Lisse, the

Netherlands: Swets & Zeitlinger.

Wechsler, D. (1974). Wechsler intelligence scale for children-revised.

New York: Psychological Corporation.

Wechsler, D. (1989). Wechsler preschool and primary scale of
intelligence-revised. New York: Psychological Corporation.

World Health Organization. (1992). The tenth revision of the
international classification of diseases and related health
problems (ICD-10). Geneva: World Health Organization.

1470 J Autism Dev Disord (2009) 39:1464–1470

123

http://dx.doi.org/10.1076/jcen.23.5.695.1249
http://dx.doi.org/10.1080/09297049508401340
http://dx.doi.org/10.1016/j.biopsych.2004.12.014
http://dx.doi.org/10.1016/j.biopsych.2004.12.014
http://dx.doi.org/10.1111/j.1365-2788.2005.00655.x
http://dx.doi.org/10.1111/j.1365-2788.2005.00655.x
http://dx.doi.org/10.1111/j.1469-7610.2004.00346.x
http://dx.doi.org/10.1007/BF02104999
http://dx.doi.org/10.1007/s10803-005-0072-z
http://dx.doi.org/10.2307/2529310
http://dx.doi.org/10.1023/A:1005527300247
http://dx.doi.org/10.1007/s007870070040
http://dx.doi.org/10.1097/00004583-200404000-00016
http://dx.doi.org/10.1097/00004583-200404000-00016
http://dx.doi.org/10.1192/bjp.149.1.81
http://dx.doi.org/10.1192/bjp.149.1.81
http://dx.doi.org/10.1111/j.1469-7610.2005.01434.x

	Validity of the Children&rsquo;s Social Behavior Questionnaire (CSBQ) in Children with Intellectual Disability: Comparing the CSBQ with ADI-R, ADOS, and Clinical DSM-IV-TR Classification
	Abstract
	Introduction
	Methods
	Participants
	Instruments
	Children&rsquo;s Social Behavior Questionnaire (CSBQ)
	Autism Diagnostic Interview-Revised (ADI-R)
	Autism Diagnostic Observation Schedule (ADOS)
	Clinical DSM-IV-TR classification

	Statistics

	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


