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Background:
Asperger’s Disorder (AD) is charactierized by impairments of social communication and a narrowed or restricted range of interests with no clinically significant delays in the development of language, and average or above average cognitive functioning.  Despite significant controversy about the differentiation between AD and high-functioning autism (HFA; autism with average or above average cognitive functioning) several measures have been developed to detect the presence of AD and to differentiate between AD and autism and other disorders.

Methods:

Several diagnostic measures were reviewed according to Bracken’s (1987) criteria for determining the quality of measures.  Some of the factors (referred to as psychometric properities) that researchers and clinicians are interested in when determining the strength of a diagnostic measure include:

Reliability (consistency of a measure)

1)  Internal consistency: the degree to which each item correlates with other items of the test that are supposed to be measuring the same construct.    

2)  Test-retest reliability: determined by giving the same measure to the same respondents at different moments of time (e.g. 1 week, 1 month, 3 months).  The closer the two scores, the greater the test-retest reliability of the measure. 

3)  Interrater reliability: the amount of agreement across different respondents (e.g. mother, father, teacher).
Validity (the degree to which the test measures what claims to measure)

1)  Classification: ability to discriminate between individuals with one diagnosis and another diagnosis or no diagnosis (e.g. AD versus other diagnostic groups or typicaly developing peers).

2) Sensitivity: ability to capture all people with a diagnosis. 

3) Specificity: ability to exclude people who do not have the diagnosis.
4)  Positive Predictive Value: the probability that a person with positive test results actually has the disorder.

Measures Reviewed:

Asperger Syndrome Diagnostic Scale (ASDS; Myles, Bock, & Simpson, 2001): this is a 50-item questionnaire designed to aid in diagnosis and to monitor behaviour.  It is intended for use with children age 5-18 years and reports the ability to differentiate between AD and autism and several other disabilities.  It includes five subscales: Language, Social, Maladaptive, Cognitive and Sensorimotor.
Autism Spectrum Screening Questionnaire (ASSQ; Ehlers, Gillberg, & Wing, 1999): this is a 27-item questionnaire intended as a screener and for research purposes.  It is designed for use with individuals between the ages of 6-17 years and reports the ability to differentiate between ASD and other disabilities.  It produces one overall score.  
Childhood Asperger Syndrome Test (CAST; Scott, Baron-Cohen, Bolton, & Brayne, 2002): this 37-item scale is designed for research purposes as a screener.  It is intended for use with children between the ages of 4-11 and reports the ability to differentiate between ASD and typical development and other disabilities.  It generates an overall score.
Gilliam Asperger’s Disorder Scale (GADS; Gilliam, 2001): this 32-item questionnaire is intended to be used as a diagnostic aid, to assess unique behaviour, to generate individualized education plans, and for research purposes.  It is designed for use with children ranging from 3-22 years and reports the ability to differentiate Asperger Syndrome from autism, other disabilities, and typical development.  It generates four subscales: Social Interaction, Restricted Behaviours, Cognitive Patterns, and Pragmatic Skills. 
Krug Asperger’s Disorder Index (KADI; Krug & Arick, 2003):  this 32-item scale was developed for use as a screener, to inform individualized education plans, and for research purposes.  It can be used with children between 6-21 years.  The authors report that it is able to differentiate between Asperger Syndrome and HFA, and typical development.  It generates an overall score.
Results: 

ASDS-The ASDS was standardized based on a small sample of 115 children with AD aged 5-18.  There is evidence for interrater reliability.  The measure was able to correctly identify 85% of children with AD versus those with autism and several other diagnoses and scores appear to be related to those of the GARS, an autism rating measure.  Critique: One concern regarding the norming of this measure is that the cognitive level of autism comparison group is not reported.  In addition, diagnosis of the AD sample was not independently confirmed, thus relying on the diagnosis as reported by others.  Data on validity is limited as there is no information reported for sensitivity, specificity, or positive predicitve power.  Reliability data is not strong, as internal consistency is somewhat low and test-retest reliability is not reported.

ASSQ-Developed based on a sample of 110 children aged 6-17 who were clincally-referred for a variety of diagnoses.  A validation sample of 34 children with AD was also used.  Evidence of strong test-retest and inter-rater reliability between teachers and parents are noted.  This screener shows adequate specificity   Critique: This measure is not norm-based.  Internal consistency and positive predictive power are not reported and sensitivity is low for both parent and teacher forms.

CAST-This measure has been piloted with 13 children with AD and 37 typically developing children.  Based on data from a larger validation sample of 199 children, sensitivity and specificity were both strong in discriminating between an ASD and non-ASD.  The ADOS, considered to be one of the stronger measures of ASD in the field, was used to determine diagnosis after the initial screen using the CAST. Critique: Screener is not currently norm-based.  Ambiguous definition of the sample is a significant concern.  It is unclear if the sample of 13 children with AD may have included some children with another ASD.  Another limitation is that no reliability data are currently published.  While other indicators of validity are strong, poor positive predictive validity was reported.  

GADS-Standardized based on a fairly large sample of 371 individuals with AD ranging in age from 3-22 years.  Strong test-retest reliability and interrater reliability between teachers and parents were reported.  The GADS was able to correctly identify 83% of children with AD versus those with autism and several other diagnoses and scores appear to be related to those of the GARS, an autism rating measure.  Critique:  Diagnosis of the AD sample was not independently confirmed.  Internal consistency is low and data on validity is limited as there is no information reported for sensitivity, specificity, or positive predicitve power.  
KADI-This measure was standardized based on a sample of 130 individual with a diagnosis of AD aged 6-21 years, a sample of 162 individuals with autism and 194 typically developing individuals.  Strong evidence of test-retest reliability, interrater reliability and internal consistency are reported.  The KADI was able to correctly classify 90% of participants with AD.  In addition, strong sensitivity, specificity, and positive predictive validity were also reported.  Critique: Diagnosis of the AD sample was not independently confirmed and the cognitive level of autism comparison group is not reported, which is of particular concern given that this measure reports the ability to discriminate between AD and HFA.  Interrater reliability reported may have been slightly inflated due to the type of statistic used. 

Conclusions:

The diagnosis of AD is complicated due to inconsistencies across diagnostic systems and the ever-changing diagnostic criteria.  The differentiation between AD and HFA is particularly challenging.  There are many limits to the psychometric properties of the measures reviewed.  Many do not report internal consistency, test-retest or inter-rater reliability.  The standardization of the ASDS, GADS, and KADI are limited because there was no confirmation of AD diagnosis of the normative sample (the group of people used to develop the measure and as the basis of comparison).  Overall, the ASDS displayed the weakest psychometric properties.  The KADI demonstrated the strongest psychometric properties, is easy to use, and is the only one that reports the ability to differentiate between high-functioning autism and AD.  However, in light of the limitations listed above, any of the measures reviewed in this article should be used with caution and when making a diagnosis and should only be used as part of a larger evaluation.  

