Diagnosis of CAS
· Currently, there is not a validated or consistent list of characteristics or markers to diagnose CAS (ASHA, 2007).
· The most promising and consistent identified by ASHA include: 1) inconsistent consonant and vowel errors in repeated productions, 2) disrupted and/or lengthened transitions in coarticulation between sounds and syllables, and 3) altered or inappropriate prosody

· Forrest (2003) surveyed 75 speech language pathologists to determine what criteria they were using to diagnose CAS; results were highly variable.  Six factors were consistently identified to account for approximately 50% of the responses, including: inconsistent productions, general oral-motor difficulties, groping, inability to imitate sounds, increasing difficulty with increased utterance length, and poor sequencing of sounds.
· In addressing the difficulty in differentiating CAS from other speech sound disorders, ASHA (2007) addressed six major areas, described in more detail below
1. Non-speech motor skills
· Non-speech oral motor skills

· Some discussion of difficulty coordinating oral-motor movements, such as sequencing non-speech oral movements, slowness or oral movements, and some general weakness of the oral musculature
· These signs may represent an oral CAS or dysarthria and independently cannot be used to differentiate CAS, although they may be a co-existing component of CAS

· Deficits in sequencing these types of movements may represent a general motor planning problem that may or may not include the speech mechanism

· General non-speech motor skills

· Children with CAS are often in the literature described as being clumsy, uncoordinated, etc. in the past

· Newmeyer et al. (2007) found poor oral imitation skills were correlated with poor fine motor skills in a group of children with speech sound disorders, as well as an overall deficit in fine motor skills in this group

· Important to consider if a general praxis is present, how does this affect ability to coordinate non-speech praxis, such as in sign language? 

2. Speech Motor Production

· Two of the most commonly reported diagnostic markers in both research and clinical practice are 1) difficulty with the repetition of syllables and 2) difficulty with the production of alternating syllables

· Can ask the child to repeat syllables as fast  as they can (straight repetition)

· Can ask the child to alternate syllables (such as in diadokoineses activities)
· Children with CAS can have deficits with either of these tasks; these are frequently reported in the literature

· Qualitative differences in speech sound production is frequently, and commonly reported
· Lewis identified the following as reliable markers that differentiated children with CAS from OTHER CHILDREN with speech sound and language disorders (a very important consideration): differences in syllable structures, sound sequencing, vowel errors, voicing errors, unusual errors, persistence of development patterns
· As previously mentioned, no agreed upon set of characteristics, Lewis model is one of the most clinically relevant

· Other reported characteristics include: 

· reduced vowel inventory

· vowel errors

· inconsistency of errors, including vowels
· increased errors in longer or more complex syllable and word shapes (especially omissions, particularly in initial position)

· articulatory groping

· unusual errors, errors that do not follow developmental processes
· sound production regression 
· differences in performance of automatic (overlearned) versus volitional (spontaneous or elicited) activities, volitional activities more affected

· order errors for sounds, syllables, morphemes, and words
3. Prosodic differences
· This is the most consistent finding in the literature

· Prosodic differences include rate changes, syllable prolongations, lengthened pauses in speech at syllable, word, sentence level

· Often described as having staccato speech

· Pitch range can be limited, can have reduced volume

· May also note differences in nasality; can be inconsistently hyper- or hypo-nasal, or may fluctuate between the two

· If you note CONSISTENT hyper- or hypo-nasality, refer for a resonance evaluation

4. Speech perceptions differences
· Some preliminary data to support this population may have difficulty with speech perception and awareness, needs further investigation

5. Language differences

· Research to support language deficits are present and persist in children with CAS (Lewis, 2004), more severe persistence than children with general speech sound disorders
· May also present with specific language impairment deficits as well

6. Metalinguitic differences/literacy

· May have difficulty with phonological awareness
· Lewis et al. (2004) found persistent literacy deficits
· Not to be unexpected given the difficulty in producing sounds and correlating to symbols

What is best practice for diagnosing CAS?

· As stated above, there is no clear diagnostic criteria for CAS at this time

· Diagnostic battery for research is the most accepted

· In a recent study to isolate children with CAS, the authors (Lewis et al., 2004) started with children referred from community therapists for suspected childhood CAS of speech (n=42) 

· Ages were initially 3-0 to 10-0, although everyone over 6 was eventually eliminated

· Goldman-Fristoe and Kahn Lewis

· For inclusion in the study as a child with CAS they required:

· Scores below the fifth percentile

· Presence of at least 3 phonological processing errors in the moderate to severe range

· Kahn Lewis severity rating of at least 4

· This eliminated 11 children
· Next test was the Oral Speech Motor Control Protocol

· Reduced DDK according to the Total Function Score (TFS); had to be at least 2 SD below the norm

· Also looked for errors in sequencing of syllables for real and nonsense words on the OSMCP

· This test eliminated 7 

· Also stated errors needed to be “unusual” including:
· Non-developmental processes

· Metathetic errors

· Prolongations

· Addition errors

· This eliminated 3

· LEFT WITH 21 CHILDREN
· This is not practical in a clinical setting, but the careful testing allows the researchers to reduce the sample and include children more likely to have true, pure, CAS 
· Clinically, the diagnosis is based on a cluster of signs gathered from:

· Receptive and expressive language skills

· Based on current research, you should NOT diagnose CAS in children who are completely non-verbal or have very minimal verbal output
· Receptive language should be (but not always) age appropriate or at least superior to expressive language for idiopathic CAS
· Case history

· Are there any other signs in their history that may indicate an overall motor planning or neurological condition? 

· Especially in the area of motor development (fine and gross)

· Treatment history

· Series of articles by Shrieberg & Aram indicates resistance to traditional treatment is a criterion for the diagnosis of CAS 
· Should treat the child to determine how they respond to treatment prior to labeling with CAS

· Clinical indicators from a spontaneous speech sample, connected speech
· Vowel errors

· Inconsistent errors

· Difficulty with sequences

· Syllable omissions

· Sound omissions

· Difficulty with multisyllabic words

· Expressive language deficits
· THE DIAGNOSIS IS MADE AT THE DISCRETION OF THE TREATING THERAPIST AND MAY OR MAY NOT INCLUDE A COMMERCIALLY AVAILABLE ASSESSMENT TOOL (SEE AVAILABLE ASSESSMENTS)
· ASHA TECHNICAL REPORT (2007) ALSO REPORTED TWO CONSISTENT FINDINGS IN RESEARCH DIAGNOSITICS: DIFFICULTY WITH MULTI-SYLLABLE UTTERANCES AND PROSODIC DIFFERENCES
· SPEECH-LANGUAGE PATHOLOGISTS, REGARDLESS OF THE EMPLOYMENT SETTING, ARE UNIQUELY QUALIFIED TO MAKE THE DIAGNOSIS OF CAS
· SLPs can, and when appropriate, should diagnose CAS, including in an educational setting
