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Diagnosis of CAS
A subset of children who were enrolled in the Cleveland Family Speech and Reading Study had a history of CAS diagnosis (and treatment) from experienced speech-language pathologists. Upon entry into the study, this diagnosis was confirmed by the expert opinion of two ASHA certified speech-language pathologist serving on the research team with experience in motor-speech disorders [1, 2].  Often, the speech-language pathologists on the research team found that the prior diagnosis of CAS was too liberal, and these children were reclassified for the research study as not having CAS.  The two expert speech-language pathologists conducted their reviews independently, and were always in agreement.  The participants were required to exhibit a minimum of four of the following seven features of CAS as reported in the literature either in conversational speech or elicited through direct testing.                                                                                                                                                             
[bookmark: _Hlk23244053]1) Greater difficulty with polysyllabic words than with monosyllabic words. Syllabic integrity is affected by omissions of syllables, and consonants, and cluster simplification [1, 3-8].
2) Restricted phonemic repertoire and reduction in syllable shape [9, 10].     
3) Atypical phonological errors (e.g., initial consonant deletion, voicing and unvoicing errors, glottal replacement) [3, 8, 11, 12].
4) A combination of 2 and three sound feature errors, prolongations, and repetitions of sounds or syllables, distortions, omissions, and additions in repetitive speech tasks or conversational speech [8]. 
5) Abnormal prosody, slow rate, and equal stress especially in older children or those who have received speech therapy [8, 13, 14].
6) Metathetic errors [15, 16]. 
7) Reduced diadochokinetic rates often produced with incorrect syllable sequence [1, 8, 17]. 

Measures
The Goldman-Fristoe Test of Articulation (GFTA)-Sounds in Words subtest [18] is a series of pictures with target words that assesses children’s ability to produce 39 sounds of the English language in various locations of the word (initial, medial, final) as well as consonant blends in the initial position [18].  Responses were audio recorded and phonetically transcribed. Over the course of this study, two different versions of this test have been administered; standard scores were created for the purposes of this analysis.  This test is appropriate for ages 2-21 years.   

The Robbins and Klee Oral Speech Motor Control Protocol [19] (DDK-OSMCP) assessed oral motor skills in children 4 to 6 years.  Diadochokinetic rates on single, double and multi-syllables were timed and scored.  The Fletcher Time-by-Count Test of Diadochokinetic Syllable Rate [20] (DDK-FL) was administered to children 7 years or older.  This test also assesses rates of syllable repetition on single, double and multi-syllable words.  Z-scores were generated, and the scores for single and multi-syllables were combined for analysis.  Because the DDK-OSMCP is scored in the opposite direction (low scores indicating better performance), these values were negated prior to merging with the DDK-FL; for this merged score, lower scores imply worse performance.  We shall refer to this merged variable as DDK.  

Expressive One Word Picture Vocabulary Test-Revised (EOWPVT [21]) assesses expressive vocabulary and requires the examinee to name pictures representing objects, actions, and concepts. Peabody Picture Vocabulary Test- Third Edition (PPVT-III [22]) tests receptive vocabulary and requires the examinee to point to the image that best matches the stimulus from a group of four.   Both of these measures are given to children ages 2 years or older.  

Nonsense word repetition (NWR [23]) requires children to repeat 15 non-words, a task which requires encoding of unfamiliar phonological sequences; deficits in encoding would result in inaccurate word repetition[23] and can discriminate children and adults with resolved SSD from those who never had SSD [24]. While this task is normally given to individuals ages 4 years through adulthood, the children with CAS generally could not perform this task in preschool, so the first available assessment starting at age 7 was used for this analysis.  

The Woodcock Reading Mastery Test-Revised, Word Attack subtest (WRMT-AT [25]) evaluates phonetic decoding skills by requiring examinees to read a list of 45 non-words; the test includes nonwords such as ip, din, ceisminadolt, and gnouthe.  The Woodcock Reading Mastery Test- Revised, Word Identification Subtest (WRMT-ID [25]) assesses single word reading ability by requiring examinees to read a list of 106 real words.  This task is given to individuals ages 5 through adulthood.
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