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Spatial and nonspatial peripheral auditory
processing in congenitally blind people
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response speed and the pattern of IOR effects were then
compared between the two groups.

IOR refers to the phenomenon that response to a target
after an uninformative peripheral cue is delayed when the
target appears at the cued than at an uncued location, if the
stimuli onset asynchrony between the cue and the target is
longer than 300ms [8]. IOR is observed not only in the
visual domain but also in the auditory domain, and for
different properties of auditory stimuli, including location
and frequency [7]. In a recent study, we investigated the
interaction between location-based and frequency-based
IOR effects (Q. Chen, M. Zhang, X. Zhou, in preparation).
The cue and the target varied in terms of location and
frequency and participants were asked to perform a target
detection, localization or frequency discrimination task.
Results showed that the patterns of interaction between
spatial and nonspatial (frequency) IOR effects varied
depending on the task demand. The present study applied
these manipulations to both blind and sighted participants
and examined whether early visual deprivation alters the
spatial and nonspatial processing speed to peripheral
auditory stimuli on the one hand and whether the altered
perceptual processing speed in blind people changes their
higher attentional orienting mechanisms on the other hand.

Method

Participants

A total of 57 normally sighted participants and 44
congenitally blind participants were tested, 16 sighted
(eight women, age: 22+2.3 years) and 14 blind (seven
women, 21+2.5 years) for experiment 1, 18 sighted (nine
women, age: 21 +1.8 years) and 15 blind (seven women, age:
22 +2 years) for experiment 2, and 17 sighted (nine women,
22+2.5 years) and 15 blind (seven women, 23+1.2 years)
for experiment 3. The two groups of participants were all
right-handed without hearing deficits and were matched on
educational level (all second or third-year undergraduate
students). Informed consent was obtained from each
participant and this study was approved by the Academic
Committee of the Department of Psychology, Northeast
Normal University, China.

Design and procedures
The three experiments used essentially the same design and
stimuli. The cue-target correspondence in location (same vs.
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A novel finding in this study is that blind participants were
slower than sighted participants in discriminating frequency
of the peripheral sound, a finding that differs from earlier
studies showing that blind people could perform better in
processing ‘what’ information when the input is from the
central space [3]. This discrepancy might be caused by
different roles that nonspatial information plays in central
and peripheral auditory processing. When the sound is from
the periphery, knowing ‘where’ it comes from is more
important for blind people to update the representation of
the environment and to avoid danger than knowing ‘what’ it
is. For example, while crossing the road, the most important
information for the blind is whether there is a vehicle coming
and the direction from which it comes. Knowing what specific
type of vehicle is coming is not so crucial. Indeed, anecdotal
evidence shows that when blind people do need to know the
identity of a stimulus, they usually turn their heads and render
the stimulus in the central auditory space. Such ecological
practice may have developed to minimize the activation of the
‘what’ pathway when the sound comes from the periphery.
More stringent studies, however, should be carried out to test
this suggestion.

Obviously, the alternation of processing speed in the blind
is not accompanied by changes in attentional orienting
mechanisms, as blind and sighted participants showed
exactly the same patterns of attentional cueing effects. This
argument is consistent with that of Després et al. [6] who
also observed the dissociation between general response
speed and the pattern of attentional cueing effects in blind
people. This argument is also consistent with results of brain
imaging studies on auditory processing in blind people
[14,15]. These studies found that brain regions responsible
for early sensory processing are reorganized to compensate
for vision deprivation, such that occipital and temporal
cortices are more sensitive to auditory input in blind than in
sighted people. For example, a recent positron emission
tomography study showed that blind individuals used
occipital regions to carry out auditory localization under
monaural conditions [16]. No evidence, however, suggests
that such reorganizations in cerebral structures and func-
tions involve attentional orienting mechanisms in the
parietal cortex and frontal oculomotor regions. In other
words, structural and functional reorganizations in the
brain, due to vision deprivation, affect perceptual proces-
sing in blind people but have no impact upon higher level
attentional orienting mechanisms, which can be localized to
higher cortices.

Conclusion

Early vision deprivation in blind people enhances the
spatial processing but impairs the nonspatial processing of
peripheral auditory information. The altered processing
speed in the blind, however, is not accompanied by
alteration in attentional orienting mechanisms.
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