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ABSTRACT 

A single-case study was carried out on a patient 
(KB), who presented with “aprosodia” following a 
right hemisphere stroke, to explore the cross-modal 
integration of auditory and visual cues in prosodic 
speech perception.  KB was tested on two prosodic 
speech perception tasks: sentence intonation 
categorization (i.e., statement or question) and 
emphatic stress categorization (i.e., first or second 
noun was stressed).  In addition, he was tested on 
two segmental speech perception tasks: McGurk 
Task and speech-in-noise.  In all tasks, there were 
three presentation conditions: audio-only, visual-
only, and audiovisual.  Results showed that KB 
performed at about chance on both prosody 
perception tasks in all three presentation-conditions.  
In contrast, he performed near ceiling in the visual-
only and audiovisual conditions on both tasks of 
segmental speech perception.  His performance on 
the speech-in-noise task showed that he was able to 
use visual information to compensate for 
impoverished auditory information in segmental 
speech perception.  Also, his results on the McGurk 
task were indicative of cross-modal integration in 
segmental speech perception.  The results suggest 
that, although KB’s ability to process visual 
information in segmental speech tasks is intact, he is 
nonetheless unable to process prosodic speech 
information in either the auditory or visual modality. 

1. INTRODUCTION 
Speech perception is not only an auditory process 
but also can involve the use of visual information.  
Speech intelligibility in a noisy environment 
increases if the listener can see the talker's face [1].  
Similarly, individuals who have hearing 
impairments can augment their residual hearing with 
speechreading or even substitute vision for audition 
[e.g., 2].  A well-known demonstration of the 
audiovisual nature of speech perception is the 
McGurk effect [3].  In this illusion, the perception of 
perfectly audible consonants (e.g., /b/) is modified 
by the simultaneous visual articulation of another 
consonant (e.g., /g/).   For each of these phenomena, 
auditory information and visual information are 
combined to yield a unitary percept different from 
both stimuli presented (e.g., /d/). 
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under three conditions: audio-only, visual-only, and 
audiovisual. 

2. 

• 

• 
• 

• 
• 

• 

• 

• 

METHOD 

2.1. KB:  Case Report 
KB is a 71 year old, right-handed male, with 13 
years of formal education, who worked in law 
enforcement [see ref. 6 for a detailed report].  His 
music background includes 3 years of playing 
trumpet and drums and 10 years of amateur singing.  

Neurological History.  At age 64 KB presented 
with left-sided paralysis and speech production 
difficulties.  His speech problems resolved in a few 
days, but his paralysis persists.  CT scans showed 
focal damage in the right frontoparietal area and 
right cerebellum. 

Neuropsychological History (7-10 wks PI). 
Normal Full-scale IQ (Verbal IQ 
normal, but Performance IQ impaired). 

Normal memory. 
Impairments on tests of right- parietal 
and frontal functions. 
Emotional lability and impulsivity. 
Normal hearing and auditory acuity. 

Speech and Music Production and Perception.   
Although KB was not aphasic, he was 
impaired in speech prosody, singing, 
and rhythm reproduction [Boston 
Diagnostic Aphasia Examination; 8].   
KB’s pitch and rhythm perception was 
impaired.  He was unable to recognize 
instrumental melodies, but his ability to 
recognize song melodies was intact [6]. 
KB was impaired on speech prosody 
tasks [see 7], such as discriminating 
between two sentences that were 
lexically identical, but prosodically 
different (e.g., intonation), categorizing 
sentences by intonation (question/ 
statement), and detecting the focus of 
stress in a sentence [unpublished data].   

2.2. General Method 
Speech stimuli were created by filming various 
speakers (see below for details).  For all tasks, there 
were 3 presentation conditions: audio-only (A-
Only), visual-only (V-only), and audiovisual (AV).  
For all tasks, trials were presented in 3 blocks per 
condition and testing was done over 3 days.  The 
order of condition presentation was counterbalanced 
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commercial multi-voice babble-track (Audiotech 
Inc., St. Louis, MS) as a noise mask.       

KB was asked to choose 1 of the 3 nouns, 1 of the 3 
verbs, and 1 of the 3 adverbs, for each sentence. 

3. RESULTS 

3.1. Statement/Question Categorization 
Although a 7-point rating scale was used, responses 
were scored as “statement”, “question”, or “don’t 
know”.  Figure 1 shows that KB was poor at 
categorizing sentences in all three conditions. 

 

Figure 1: Correctly categorized sentences for each presentation 
condition (expressed as a percentage of total trials). 

Figure 2 shows that KB’s response pattern was 
similar on the A-only and AV trials (he typically 
chose “statement”).  This suggests that he was 
responding to what he heard and that the visual cues 
did not modify his auditory perception.  In contrast, 
on the V-only trials he tended to choose “question”.  
Anecdotally, he said that he “could tell it was a 
question by the head movement”.  Results suggest, 
however, that he was unable to use this knowledge 
to reliably discriminate questions from statements.   

Figure 2: Correctly categorized sentences as a function of 
sentence type for each condition (percentage of total trials). 
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perception task, where the auditory information was 
degraded by noise. 

Figure 5: Correctly identified words (expressed as a percentage 
of total words). 

 4. DISCUSSION 
The purpose of the present study was to examine 
whether visual information might integrate with 
auditory information to enhance the performance of 
KB, an “aprosodic” patient, on prosody perception 
tasks.  Results showed no indication of audiovisual 
integration on these tasks or any indication that KB 
could use visual information to compensate for his 
deficit in auditory prosody perception.  In fact, 
results showed that KB was unable to identify 
prosodic categories in either the auditory or visual 
modality, suggesting that his aprosodia was 
multimodal.  This is in contrast to the fact that KB 
showed evidence of AV integration on segmental 
speech perception tasks and evidence that visual 
cues could improve speech perception in noise.  
Further research is needed to determine the 
underlying cause of KB’s multimodal deficit in 
prosody perception. 
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