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Paying attention to reading direction

Seta Kazandjian and Sylvie Chokron

The recent Perspective article by Han and
Northoff (Culture-sensitive neural substrates
of human cognition: a transcultural neuro-
imaging approach. Nature Rev. Neurosci. 9,
646-654 (2008))' on the neuroimaging evi-
dence of transcultural differences in neural
substrates of cognitive functions provided
an excellent and much-needed spotlight

on an area of investigation in cognitive
neuroscience that has been largely neglected
despite its potential impact on our under-
standing of the neural substrates of cogni-
tion. Han and Northoff demonstrate that the
brain and mind are not as universal as once
believed; rather, they are shaped by our social
cultural experience. Despite the breadth of
the studies and cultures presented, cross-
language differences deserve more mention.
In particular, we would like to emphasize the
role of written-script and reading direction
on neurocognitive networks.

The written-script and thus the reading
direction of a language have been found to
influence several visuospatial tasks, such
as the line bisection task®, straight-ahead
pointing® and apparent-movement percep-
tion”%, as well as aesthetic-preference judge-
ments’ and the perception of facial affect’’.
Furthermore, reading-direction habits were
found to bias the spatial-representation
direction of verbal action phrases'"'?, such
that sentence subject and object spatial rep-
resentations were consistent with the reading
direction of the participant’s language. In all
these studies, right-to-left readers
showed biases in the opposite direction
or showed no bias at all compared with
left-to-right readers.

The above-mentioned cognitive tasks
have previously been explained with hemi-
spheric specialization-based hypotheses,

which assume a universal culture of cogni-
tion. However, the mirror performance of
right-to-left readers cannot be explained
only in terms of hemispheric specializa-
tion. First, from a clinical point of view,
regardless of written-language direction,
specific left- and right-hemispheric lesions
produce equivalent neurological and
neuropsychological disorders. Second, the
effect of reading direction on visuospatial
performance can be simulated just by
reversing the subject’s scanning direction®
There is thus mounting evidence of an
interaction between reading direction and
brain function, and a cultural hypothesis
has been proposed'*'*. According to this
hypothesis, although there are proven
functional hemispheric specializations,
well-trained behaviours based on cul-

ture can either reinforce these biases or
otherwise influence them. Reading may
have this reinforcing role owing to the
specific scanning bias associated with each
language.

Considering that there are over 500 mil-
lion right-to-left readers in the world (for
example, Arabic, Farsi, Hebrew and Urdu
people), the discussion and further investi-
gation of the cognitive and neural functional
differences associated with reading direction
is overdue and necessary. Furthermore, with
the worldwide accessibility of computers
and the internet, bilingualism and bidirec-
tional reading have become more common,
suggesting that further inquiry into the
neural correlates of bidirectional reading
is necessary as well. Although the influence
of reading direction is clear, its neuroanato-
mical substrates have not been investigated
as yet. For this, not only do we need to pay
closer attention to cultural differences and
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linguistic factors on a variety of cognitive
tasks in both neuropsychological assess-
ments and psychophysical studies, we must
also, as Han and Northoff highlight, shift
towards the use of neuroimaging to further
understand the influence of reading-
direction habits on neurocognitive processes.
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