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• Residual speech sound disorders (RSSD) affect ~2-5% of the population [1]
• Decreased intelligibility can negatively impact academic and social
outcomes [2]
• Theories of speech motor control include both auditory and somatosensory
goals for speech sounds [3]
• On average, children with RSSD show lower acuity than typically developing
(TD) peers in both auditory and somatosensory perception (e.g., [4-5]), but
there is considerable individual variability in both domains
• This study examined multiple measures of sensory acuity in children with
and without RSSD affecting /ɹ/
• Goal: Identify sensory profiles to allow more tailored treatment
recommendations for children with RSSD
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Participants
• 59 children with RSSD ages 9;0 - 15;11 (mean age 11.2 years)
• 97 TD children ages 9;0 - 15;11 (mean age 12.8 years)
Auditory Acuity Measurement Tasks
• Auditory Identification: Identify stimuli on a synthesized continuum from rake to
wake.
• Auditory Discrimination: Discriminate stimulus pairs from the same continuum in an
AXB task.
• Category Goodness: Judge accuracy of various speakers’ productions of /ɹ/ in words.
Somatosensory Acuity Measurement Tasks
• Oral stereognosis: Identify letters of different sizes using tactile search with the
tongue [6]
• Phonetic Awareness: Produce different sounds/pairs of sounds and answer
questions about relative articulator position [7]

How do children with RSSD compare to TD peers on auditory and somatosensory tasks?
•
•

Independent samples t-tests for comparison at the group level
Linear Discriminant Analysis (LDA) to classify individuals as typical or atypical in a given domain

1. Auditory domain
• T-tests showed significant between-group differences for all three
measures
• LDA: 45.1% of RSSD participants were classified as having atypical
perception, versus 11.4% of TD participants

• On average, children with RSSD score lower on sensory tasks than TD
children in both domains
• Significant heterogeneity in performance, with some children with
RSSD performing similar to TD peers
• Highlights the importance of a personalized approach where
treatment is tailored to the sensory needs of each child
• e.g.: Input-oriented treatment for weak auditory function;
ultrasound biofeedback for weak somatosensory function
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2. Somatosensory domain
• Due to COVID masking requirements, complete data were available
for only 29 participants with RSSD and 76 with TD
• T-tests showed significant group differences for both measures
• LDA: 20.7% of RSSD participants were classified as having atypical
perception, versus 6.6% of TD participants

• Auditory deficits more prevalent than somatosensory in the RSSD group
• Possibly limited by the nature of task, somatosensory tasks were
not tailored to the speech sound error of the RSSD group (/ɹ/)
• Consider using more comparable measures of auditory and
somatosensory function (e.g., weights derived from SimpleDIVA)
• Compare clinical outcomes when treatment for RSSD is matched or not
matched to the sensory profile of participating children
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