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Background:

Consistently, articulation patterns and errors are mentioned as a primary characteristic to differentiate childhood apraxia of speech (CAS) from Non-CAS children (Yoss & Darley, 1974; Smartt, Lalance, Gray, & Hibbert, 1976; Williams, Ingham & Rosenthal, 1981). The speech of children with CAS has been found to be characterized by a large number of consonant errors, vowel errors, substitutions, omissions, inconsistent errors, and an increased number of errors on longer units of speech.  

Crary, Towne, Comeau, and Korte (1982) stated dominant phonological errors involve sound sequences and reflect deficits in syllable structure control in children with CAS.  When Crary (1993) examined combined data from previous studies he found cluster reduction was the most common error.  He also noted vowel errors and distortions.  Crary (1993) found that the proportion of vowel errors was extremely low and that diphthongs were most frequently erred.

The purpose of this study is to compare the phonological processes, vowel errors, and atypical errors found in 26 children with CAS to the results of Crary (1984) and Crary, Landess, and Towne studies (1984) that examined the error patterns of 20 children with CAS. Crary and colleague’s subjects were between 3;11 to 13;0 years of age with the majority being between ages 4;0 and 7;0 and the subjects for this study are between ages 4;3 and 9;7.  It is important to note that Crary used phrase imitation where this study used single word elicitation for stimuli.

Research Questions 

1.  How did the phonological processes used by children with CAS in this study 

    compare to the children in Crary and colleagues’ studies? 

2. What is the relationship between level of severity of CAS and processes 

    used?

3. What additional processes were used by the children in this study not 

    addressed by Crary and colleagues?

4. How did the vowel errors produced by the children in this study compare to 

    the children in Crary and colleagues’ studies?

5. What vowel error patterns emerged in this analysis (e.g., tensing, laxing, 

    protruding, etc.)?

Method

Subjects: 26 children ranging from 4;3 to 9;7, average age 6;3.

                16 males and 10 females

                Children ranged in severity; 8 mild, 8 moderate, 8 severe, and 

                2 profound.

Stimuli:  Each subject was administered the Goldman-Fristoe Test of Articulation(1st or 2nd Edition) single word test.  These responses were analyzed with the Khan Lewis Phonological Analysis Test (1st or 2nd Edition).  

Data Analysis:  

Consonants were analyzed in terms of the thirteen phonological processes: deletion of final consonants (DFC), deletion of initial consonants (DIC), glottal replacement (GR), weak syllable deletion (WSD), cluster reduction (CR), prevocalic voicing (PVV), stopping (ST), fronting (FR), backing (BK), gliding (GL), vocalization (VOC), labialization (LAB), and vowel neutralization (VN).  The patterns within the processes were also looked at more closely by breaking them down into subcategories (e.g., CR with s, l, or r). 

Vowels were analyzed using Walton and Pollack's (1991) vowel feature changes.  The following feature changes were used: backing, fronting, lowering, raising, centralization, tensing, laxing, rounding, and unrounding.  

Relative Strength (RS) was calculated by looking at the total number of occurrences divided by the total possible occurrences for each subject.  For the purpose of this poster, the RS is in terms of all subjects average relative strength.

Interjudge Reliability was calculated for 15 % of the data, and there was 93% agreement between two judges.
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Figure 1. Comparison of the percent of 

    Figure 2. Comparison of the average error
phonological processes used by the participants
    frequency (relative strength) of phonological  
 in this study (n=26) to Crary’s study (n=20).

    processes used by participants in this study

                                                                            (n= 26) to Crary’s  study (n = 20).
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Figure 3.  A Comparison of the relative 

    Figure 4.  The percent of subjects in this study
strength values of 16 phonological processes

     that used 19 phonological processes in addition
 used by children in this study with varying 

     to the 13 processes previously examined
severity ratings of CAS.



     by Crary and colleagues. (n=26)
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Figure 5. The relative strength of the19 
phonological processes in addition to the 

     Table 1.  Comparison of relative
13 processes previously examined by 
                 strengths of vowel errors produced
Crary and colleagues. (n=26)



     by children in this study to children
     in Crary and colleagues studies.                                                                       
	Feature Change
	Example
	Relative Strength (RS)

	Backing
	(→(
	.02

	Fronting
	(→(
	.02

	Lowering
	((→(
	.02

	Raising
	((→(
	.03

	Centralization
	(→(
	.01

	Tensing
	(→(
	.04

	Laxing
	(→(
	.04

	Rounding
	(→(
	.004

	Unrounding
	(→(
	.09


Table 2. The relative strength of feature changes 
observed in vowel errors produced by the 26 children in this study
Conclusions/Discussion
· Crary found that 13 phonological processes accounted for 84% of errors with a range of 59-97%.  Similarly, the current study found an average of 88% with a range of 69-100%.  

· The two most frequently occurring processes in both studies included CR and VOC.  However, the relative strength values differed greatly (Crary RS of CR =.80 and RS of VOC=.46 and the current study had RS of CR=.38 and RS of VOC=.52.)

· In general the more severe the apraxia the more processes were used and with a higher RS values. 

· The three most common additional processes used included addition of a strident (plus STR) deletion of medial consonants (DMC), and medial consonant devoicing (MDV).

· Although additional phonological processes were present, the RS of these processes was very low. 

· Crary found 22 of 25 subjects had at least one episode of neutralized vowels compared to 10 out of 26 subjects for our study.  However, both studies found the relative strength to be low (Crary’s RS =.05 and current study’s RS= .19).

· In the current study of the nine vowel feature changes analyzed, unrounding was the most common.       
Limitations

· The two studies used different stimuli (single-word vs. phrase imitation), thus comparisons should be interpreted with caution.

· The GFTA 1 and 2 stimuli did not allow for a thorough analysis of vowels.
Clinical Implications

· In children with CAS, cluster reduction will most likely need to be addressed.

· In addition, when assessing vowels, clinicians should pay special attention to vowel neutralization and lip rounding errors.
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