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• Multisensory perception is integral to early cognitive, perceptual, language, and social 
development

• Individuals with ASD are thought to have impaired multisensory perception
• May be limited to, or most apparent for, linguistic-based stimuli (Bebko et al., 2006)
• Previous studies have not specified whether the linguistic-specific deficit observed in ASD is 

due to the linguistic nature of the stimuli, or to the social nature of the stimuli that is 
inherent in audiovisual presentations of a person talking

• Methods to identify regions that demonstrate multisensory integration in humans have been 
based on responses of individual neurons (e.g. super-additivity)

• Application of these methods to fMRI, which record from a large neuronal population, has 
theoretical and empirical limitations (Laurienti et al. 2005)

• These neurons demonstrate multisensory enhancement- increase in neuronal activation 
and firing rate in response to multisensory stimuli, beyond the summation of stimulation in 
response to each sensory modality separately (Stein & Meredith, 1993)

• Multisensory enhancement only occurs when sensory stimuli are temporally synchronous 
(Meredith et al, 1997; Miller & D’Esposito, 2005)

• The posterior superior temporal sulcus (pSTS) appears to be critical for the temporal 
integration of audiovisual stimuli in humans (Calvert, 2001)
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• Multisensory regions were 
identified by finding 
regions that showed an 
increased response to 
temporally synchronous 
audiovisual stimuli relative 
to temporally 
asynchronous audiovisual 
stimuli

• Particular focus on areas 
that demonstrated 
multisensory enhancement 
(Sync > Async) in the pSTS

Objectives
To explore the neurological basis of deficits in multisensory integration in individuals with 

ASD using a new method for identifying regions that demonstrate multisensory 
enhancement.
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Age (years) M = 21.87
SD = 3.55

M = 21.67 
SD = 3.13

.86

IQ 
(Standard Score)

M = 109.37
SD = 11.74

M = 114.2
SD = 13.80 .22

• ASD diagnosis 
confirmed with ADOS

• IQ measured with 
WASI 2-item screener

• All participants 
between 18-29 years 
of age

Methods
• Task blocks (12 s) interleaved with fixation blocks (12 s) 
• Presented with stimuli that were temporally synchronous and stimuli where the auditory track was 500 milliseconds behind the visual track
• Synchronous and Asynchronous stimuli presented in 4 conditions:

Using the cluster in the left 
pSTS that was identified in 
the analysis that collapsed 

across conditions, each 
individual condition was 

examined separately

Only the Social-Linguistic 
condition approached 
significance (p = .09)

• Differences between the way individuals with ASD and TD integrate audio-
visual information were previously only demonstrated at the behavioural 
level (e.g. using preferential looking paradigms)

• In the current study significant associated neural differences were observed 
between ASD and TD peers in the multisensory enhancement of audio-visual 
information 

• These differences may underlie and contribute to many downstream 
perceptual, social-cognitive, and sensory atypicalities (Bertone, et al., 2005; Iarocci 
& McDonald, 2006)

• These differences appear to be limited to social-linguistic information, and 
were not present in social non-linguistic stimuli

• Group ROI identification was used in the current study, next steps include 
individual ROI identification

• If trend continues, it may indicate that individuals with ASD do not display 
multisensory enhancement for temporally synchronous linguistic audio-visual 
information, which could be a core neural difference that underlies social-
communication deficits
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The hat does not fit 
Mack it is too big.

Wee-ooo, wee-oooo, 
mmmmm, brrrrpppp

*random oral sounds that had 
no linguistic content
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