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( ABSTRACT ’ With auditory deprivation the visual senses are enhanced in the deaf children. The visual reaction time is measured by

response analyzer and the field of vision is tested by Priestly-Smith's perimeter in the deaf children and compared with the
normal hearing children in the age group of 8-16 years. The results showed significant increase in the VRT and field of vision in the deaf children as
compared to the normal children. Early deafness is responsible for processing the visual stimuli in auditory cortex due to plasticity of neuronal
cells in the auditory cortex. The deaf depend on the visual stimuli to judge three dimensional objects as well as to moving stimuli in the periphery.
The deaf children show faster VRT and widening of field of vision due to continuous training by sign language. Visual experiences to the deaf
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children improve the neuronal circuitry involved thus providing evidence of auditory plasticity.
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INTRODUCTION

Similar to blind individuals, the deaf persons have to adapt to other
sensations like visual or tactile senses due to the auditory depletion, in
order to communicate themselves with others.

According to Neville & Lawson research studies done in deaf subjects
concerning visual perception have been reported to show enhanced
visual perception skills. Early auditory deprivation leads to enhanced
responsiveness of primary auditory cortex to visual stimuli in deaf. (1'2)

Deaf people are more proficient in redirecting attention from one
spatial location to another. It is been interesting to test the peripheral
field of vision in deaf'and compare it with normal hearing children. The
visual reaction also is better and faster which is tested with the help of
response analyzer and the field of vision is mapped by Priestly-Smith's
perimeter. (3)

Tarun have reported that the compressive strength of rubberized
concrete can be improve when fine aggregate was fully replaced by
fine crumb rubber. He also indicated that if the rubberParticles have
rougher surface or given a pretreatment, the better and improved
bonding may develop with the surrounding matrix, and that may result
inhigher compressive strength.

METHOD

The deaf children (n=50) selected for this study were between the age
group of 8 — 16 yrs and they belonged to Dr.R.V.Bhide Mukbadhir
Shala, Miraj. Detailed history regarding past and present disease was
taken and no illness was found. General and systemic examination was
carried to rule out any cardiovascular, respiratory and central nervous
system diseases. Congenital deaf children who had profound loss of
more than 90 db were taken as deaf subjects. Visual acuity tests were
done to identify any refractive errors. No visual defects were found and
colour vision was also found to be normal.

Similarly the normal hearing children (n=50) were screened as above
taken from Dr. Anandrao Gaikwad High School and Camran Marathi
School, Miraj and additionally hearing tests were done to rule out
hearing defects. No hearing defects were found.

PROCEDURE

Response analyzer (Yantrashilpa's response analyzer) is an advanced
instrument, which is used to test the visual reaction time in both deaf
and normal children.

The stimuli used for visual reaction time were different colours like
red, yellow, green light with fixed intensity. All the readings of visual
reaction time were recorded in normal hearing and deaf children. .

The instrument was kept on table. The subject was made to sit
comfortably on a chair opposite the instrument. The examiner was
sitting on the other side of the instrument facing towards the subject.
The visual stimulus box was kept on the basic unit. The subject was
asked to press the switch off as soon as he saw the glow of different
coloured lights and the visual reaction time (VRT) was recorded. The
display of reaction time was in milliseconds. In this way the visual
reaction time was recorded in right and left hand. Initially the person
was made familiar and then three readings were recorded. The
lowermost reading was taken as visual reaction time.

Besides recording VRT perimetry was done to detect the field of
vision. Perimetry is a procedure to map the field of vision of each eye
separately. The instrument used was Priestly — Smith's perimeter. It
has the following parts.

a) Vertical stand

b) Metallicarc.

¢) Adjustable chinrestand detachable leveling bar.

d) Circularring to fix the perimeter chart at the back of the disc.

e) Perimeterchart.

The metallic arc is placed in the horizontal position on the right of
subject (90 —degree meridian). The chart paper is then fixed at the
back of the perimeter so that its center corresponds with the visual axis.
The chart paper is adjusted so that the 90- degree meridian on it
corresponds with the metallic arc. There has to be adequate
illumination. Make the subject comfortably seated in front of the
apparatus and ask to rest one's chin on the appropriate chin rest. The
leveling bar is used to bring the eye in line with the fixation point. The
other eye is covered by placing the hand on it and subject fixes his gaze
of test eye on central fixation object. The subject is instructed not to
shift his gaze from the point. The field of vision is tested with a white
object (10 x 10 mm). Put the target object at the farthest point on the arc
and gradually bring it forward by means of rod. Instruct the subject to
indicate the point at which he first sees the object; the reading in degree
on the arc is marked on the perimetric chart for that particular meridian.
Repeat the whole procedure at 15 degree interval (12 meridians) till the
field of vision is marked in 4 quadrants. All the points in different
meridians are joined together to give the limit of field of vision for that
eye. This is monocular field of vision. The field of vision is also
mapped similarly for different colours like blue, green and red. (3)

Table 1 Comparison Of Visual Reaction Time (milliseconds)
Between Normal (n=50) And Deaf (n=50) Children

Right hand Left hand

Normal Deaf Normal Deaf

VRT 248.81 £ 56.64|209.6 + 45.95[259.05+41.01|215.82+61.45
(msec)
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Table 2 Comparison Of Field Of Vision For Different Colours (white, Blue, Green, Red) Between Normal (n=50) And Deaf Children

(n=50)
INFERIOR TEMPORAL SUPERIOR NASAL
RE LE RE LE RE LE RE LE
N D N D N D N D N D N D N D N D
White | 56.4+| 63.3+ | 57.8+ | 63.0+ | 64.4 |76.1 +| 63.8+ | 71.3+ | 50.36+[54.86+|51.14+|56.68+|52.94+ | 60.2 + | 52.6+ | 57.8+
80| 95 6.0 8.5 4.7 6.3 5.7 62 | 497 | 649 | 6.06 | 6.17 4.2 34 5.6 4.4
Blue |54.9+| 58.7+ | 51.6+ | 58.8+ | 62.4+ | 66.8+ | 62.3+ | 69.5+ | 47.7+ |53.04+| 46.9+ | 55.1+ | 51.3+ | 57.6+ | 49.4+ | 57.1+
6.6 | 89 7.2 7.1 5.4 8.9 7.8 8.8 5.5 6.5 6.3 5.4 7.02 | 7.2 6.4 5.6
Green |47.7+| 53.2+ | 47.9+ | 56.6+ | 56.7+ | 61.8+ | 56.9+ | 65.1+ | 43.9+ | 50.4+ | 44.2+ | 53.1+ | 47.8+ | 53.3+ | 45.8+ | 52.4+
6.5 8.5 7.2 6.9 6.9 9.5 9.0 10 6.6 8.5 6.4 5.9 6.9 8.6 6.9 6.1
Red |45.1+| 51.9+ | 41.3+ | 49.8 | 51.2+ | 58.8+ | 48.8+ | 57.1+ | 41.1+ | 50.2+ | 39.4+ | 48+ | 43.1+ | 52.8+ | 43.7+ | 50.7+
7.3 8.5 7.5 6.4 6.6 8.7 7.3 6.2 6.9 9.8 6.9 6.1 6.9 9.2 7.2 5.6
N: Normal The ability to detect movement is better in peripheral vision than in
D: Deaf foveal vision but colour discrimination is markedly worse. The
RE:Right Eye deterioration of colour vision is attributed to reduced colour specificity
LE:LeftEye in cells of midget, parvocellular (PC) visual pathway in the peripheral
retina. (17) Thus the field of vision is better in deaf as compared to
RESULT normal for white, blue, green and red colour but the field of vision for

Thus it is seen that the visual reaction time is better in the deaf children
as compared to the normal heating children. The difference of mean
values for both the hands is statistically highly significant (P<0.01).
This is in accordance with studies by K.Alho et al and Finney EM et al.
(2'4) The mean values of inferior, temporal, superior and nasal field of
vision for the white, blue, green and red colour of both eyes of both the
normal hearing and deaf children is stated in the table no. 2. The
difference is statistically significant (P<0.01) and is in accordance with
studies done by Neville HJ etal.

DISCUSSION

The visual reaction time of right hand and left hand of the deaf children
is much more faster than that of normal hearing children. The field of
vision for white, blue, green, and red is also wider in case of deaf
children as compared to normal children. This may be due to
deprivation of auditory senses to the auditory cortex causing increased
input of visual signals to the not used auditory cortex, owing to the
reason of plasticity of neuronal cells in the auditory cortex specialized
to receive and interpret the visual impulses. This is responsible for
faster visual reaction time in deaf children. Early deafness results in
processing of visual stimuli in auditory cortex due to cross modal
plasticity. Continuous visual stimuli and training of the deaf to
interpret these visual signals enable the deaf children to react faster to
any visual impulses. Visual experiences to the deaf children improve
the neuronal circuitry involved thus providing evidence of auditory
plasticity. (6'7'8)

Plasticity and habituation of visual input may be helpful and justifies
the faster visual response time and the increase in field of vision. The
auditory cortex of the deaf is depleted of any reception of sound thus
making the deaf dependent on visual stimuli from the surrounding.
These visual signals increase the field of vision making the deaf more
capable in judging the three dimensional objects or any people coming
within the deaf persons field of vision. The normal hearing individuals
rely on both the visual and auditory senses but the deaf have to
concentrate more on the visual input which is improved. Deaf
individuals respond faster and more accurately than normal
individuals to moving stimuli in the visual periphery. This is due to
plasticity of auditory cortex and a continuous heavy visual input to the
deaf children widening the field of vision. (9-13)

According to Parson, the field of vision decreases for colours. White
color shows wider field of vision but other colors like blue, green, red
are weak stimulus hence the field of vision decreases for these colors.
In this study along with the field of vision for white color the field of
vision for other colors like blue, green, red was also checked in the
normal hearing as well as in deaf children. (14)

Itis seen that the field of vision decreases from white to blue to green to
red colour. This may be because white light is perceived when there is
equal stimulation of all the red green and blue cones. White is
combination of all the wavelengths of spectrum whereas red colour is
perceived only when red cones are stimulated. Similarly blue and
green colour is appreciated when the respective cones are stimulated.
(15) This is according to Young-Helhmholtz theory of colour vision in
humans which postulates the existence of three kinds of cones, each
containing a different photo-pigment and maximally sensitive to one
of'the three primary colours (red, blue, green). (16)

different colours, especially (blue, green, red) in this order goes on
decreasing in deaf and the same pattern is also seen in the normal.

From the following study it is seen that the visual reaction time is faster
in deaf children and the field of vision is increased in deaf children as
compared to the normal hearing children.

The visual sense ensures visuo-motor coordination to maintain and
improve the lifestyle of deaf children. This betterment of visual
responses helps in the understanding of sign language i.e movement of
fingers, lips during the sign language. According to Brass M et al,
imitating a movement is an easier task than responding to verbal
instructions thus providing a basis for deaf children to learn sign
language. Since the continuous visual input of finger movement may
enhance the visual areas of deaf children to receive these signals and
learn language on the basis of signs.(8)

Special note to kindly consider:

The above study was done during the year 2001-2002 at Government
Medical College , Miraj and is an unpublished data. We are always
grateful to this college for allowing us to conduct this study.

Similar studies were done in forthcoming years (19-22) but this
existing study was done in congenitally deaf children in between the
age of 8-16 years and field of vision was an additional parameter tested
and found remarkably significant.
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