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The structure of the eye is marvelous. Through the perfect design and
composite of this little window, we can see the shape, color and activity of
surroundings, which are essential in our daily living and learning. Therefore it is
long-sightedness, we could correct it effectively with spectacles. We then become

crucial to protect our eyes. If we have refractive errors such as short-sightedness,
more observant and see more clearly. However, there is no medical treatment
for color deficiency and color blindness. The feature article of this issue of
Bridge, “Color Perception of Color Deficiency”, talks about color deficiency. The
optometrist introduces to us how the eyes distinguish colors, how color deficiency
differs from color blindness, and what the features, types and causes of color

deficiency are. More importantly, we could learn that people with color deficiency
h ave their color perception, and, color deficiency and color

I blindness are not harmful to health.
tell youy Actually, people with color deficiency
\,E’( me J Whaf 00/0,&- can make adjustments in -

nd (}0' . [0/ various aspects in their daily
@ i deﬁefe €L living. This helps to solve

problems related to
color deficiency and
makes living and
learning easier.
After all, gaining
more knowledge in
this topic permits a
better understanding
in how to help out
-. ourselves and others to
\  face the problem, giving
another kind of color to life.
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The firework performance over the Victoria Harbour 1s so fascinating and
wonderful! It not only heightens the festive air of Chinese New Year, but also symbolizes

a prosperous and lively new start. Having the pleasure to watch such a colorful firework

15 the result of our eyes being able to distinguish different colors. If our eyes do not have
this ability, what do you think would happen?

Uigh reys shfinfing en the ealierful werld

Talking about the colorful world, we must know about color vision of our eyes. The
ability of our eyes to perceive different colors is called color vision. It is a kind of sense
resulting from light rays of different wavelength stimulating our eyes. Light is a basic
requirement for us to see. As early
as in 1666, the British Scientist Isaac
Newton had already discovered that
sunlight is a combination of light rays
of different wavelengths. He used a
prism to separate sunlight into seven
visible lights. The seven color light
spectrum is made up of seven colors:
red, orange, yellow, green, light green,
blue and violet. He also found that
colors of all objects were not generated
by themselves, they were colors of light
rays reflected from the object when a
light source shone on it.
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Light with different wavelengths reflected from objects gives the color of objects.
Light goes through the cornea and crystalline lens of our eyes and the refraction of light
projects onto the retina. On the retina, there are three kinds of light sensitive cells called
“cone cells”. When different kind of cone cells receive light of different wavelengths (red,
green, blue light), they generate signal which will be transmitted to the brain through
the optic nerve located behind the eye ball. The brain analyses the signals to give the
perception of the three colors. The brain also combines the three colors in different
proportions to create different colors in the world. If there is defect in the retina cone cells
or in the signal transmission path, our color distinguishing ability would be affected and
we became color deficient or color blind.
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Color deficiency is different from color blindness. Color deficiency means that the
color differentiating ability is lower than normal. People with color deficiency can still
recognize most colors. However, if several
colors mix together, they may have difficulty in
differentiating them and the colors look almost
the same. If the illumination is inadequate or if : “
the colors are light, the problem becomes more (X, ﬂ
obvious. Nevertheless, the visual acuity is not
affected. Color blindness, on the other hand,
is a rare congenital problem. People suffering
from color blindness totally lose the ability
to distinguish colors. They can only rely
on “rod cells” of the eyes to perceive
brightness of light and distinguish
white, black and grey. In their eyes,
the colorful world is just like black and white movie. Color deficiency would not become color
blindness.

The two common types of color deficiency are red color deficiency and green color
deficiency. Blue-yellow color deficiency is less common. What does the world look like in
the eyes of people with color deficiency? They easily mix up colors with similar hues (such
as red and orange) and similar brightness (such as yellow and white). People with green
color deficiency or red color deficiency vary in their extent of color differentiation problem.

There could be no problem at all, or, there may be problems
in daily living and learning. People with red color deficiency
would mix up red, yellow, green, white-green and violet-
blue. People with green color deficiency would mix up red,
yellow, green and white-green. In a situation of crossing the
road with traffic lights, people with red color deficiency
would have more difficulty than people with green

color deficiency because in the eyes of people with

red color deficiency, the “red” light appeared to be

a dark color only. People with blue-yellow color

deficiency cannot distinguish blue, blue-green and

green color, and could not tell the difference between
white and yellow color.

The FYSEETy befhind the chreneserss

Color vision abnormality can be classified into congenital or acquired. Most color
deficiency is congenital and inherited. However, some eye diseases can cause color
deficiencies, such as optic nerve diseases, retinal diseases and yellow spot abnormalities.
Color deficiency is a common problem; it is much more common in males than in females.
About 8% of males and 0.5% of females suffer from congenital color deficiency. That is to
say, one in 12 males and one in 200 females has the problem. The reason why it is much
more common in males is because the color vision gene is located in the X chromosome
and color deficiency is an x-linked recessive problem. In human, there are 23 pairs of
chromosomes in the cells. The 23rd pair determines the gender of human beings. Males
inherit their X chromosome from the mother and the Y chromosome from the father. The
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23rd pair of chromosome is XY in males.
Females inherit one X chromosome from
the mother and one X chromosome from the
father and the 23rd pair of chromosome is
XX. As the color vision gene is located in the
X chromosome, if the only X chromosome
in males carries the color deficiency gene,
the male will have color deficiency or color
blindness. For females, if one of the X
chromosomes carries the color deficiency
gene while the other X chromosome carries
the normal gene, the female will not have
color deficiency but she will be a carrier of
the color deficient gene. In fact, one out
of sixteen females carries color deficiency
gene but perceives color normally. Only
when both X chromosomes in a female carry
color deficiency genes, she will suffer from color deficiency. The most common pattern of
inheritance is a boy inherited the color deficient gene from the mother who in turn inherited the
gene from her father.

Bhet Bo el i suspect eellor deficiensy?

People usually could not recognize their color deficiency problem because they have
accustomed to the situation as they grow, or they have
developed their own method to recognize color. Usually
they get to know their color deficiency problem only
when they go through a screening test, or accidentally
during the primary school years. There are different
types of color deficiency screening test. The one being
used by the Student Health Service of the Department
of Health is called the “Ishihara” chart. The plates in the
chart make use of dots of easily mixed colors. Some of
the dots are arranged to form a pattern. If the student
can distinguish the pattern from the background, he/
she passes the test. It should be noted that the test
result could not be considered as accurate if students
had poor visual acuity, the testing distance is incorrect, the illumination is inadequate or if the
student does not understand the testing instruction. For students who failed in the test, they
would be referred to the Special Assessment Centre to see the Optometrist for a detailed color
test called “Farnsworth D-15" test. If the diagnosis comes out to be color deficiency or color
blindness, the optometrist would explain in detail about the problem and provide appropriate
counselling. Parents may also consult optometrists in private practice.

The ecliustrent i cafly e

Most people with color deficiency would not have major problem in daily life, although
some of them may have inconvenience or troubles. The extent of problem on daily living
and learning would depend on the severity of color deficiency. It may be very minimal or it
may lead to inconvenience or misunderstanding in matters related to color differentiation, for
example, choosing a ripe fruit, choosing a color tie to fit a color shirt, pairing up of 2 socks,
selecting a snooker ball. When people with color deficiency learn in a subject that is based on
color appreciation, they may mix up the colors, for example, choosing a wrong color pencil or

Color vision abnormality can
be classified mto congenital
(due to inheritance)

or acquired
(due to diseases)




wrongly identify a colored part on the geography map. However, the eyesight and the ability in
gaining knowledge are not affected. People with color deficiency may find difficulty if they are
engaged in jobs that demand the ability to distinguish color, for example, disciplinary forces,
pilot, chemistry worker, quality control worker (color verification).

Today, there is still no effective medical treatment for congenital color deficiency or
color blindness. Nevertheless, adjustment in daily life could help minimize the extent of
impact. Family members and friends could offer help by organizing clothing and accessories,
stationery and articles for daily use according to colors and adding labels of color names,
so that people with color deficiency find it easier to identify the color objects correctly. They
could also distinguish objects successfully by noting the orders of different objects. On the
traffic light, the red light is on the top while the green light is at the bottom
and the yellow light is in the middle. According to the position,

the three light could be recognized. If children have color
deficiency, parents have to encourage them to face the
problem positively and guide them through. Coordination
with schools and communication with teachers are also
essential for teachers to understand these students’
situation and find ways to facilitate their learning. The
ultimate aim is to help students develop or sustain self-
confidence, appreciate that they could choose their subject
streams and career according to their qualifications,
potentials and knowledge. Many academic subjects and
jobs do not place restrictions on applications whether one
is color deficient or not. In fact, every person has strengths
and weaknesses, and will not
be capable all round.
So long as one ‘
could accept oneself,
take advantage of
potentials and do
the best in one’s role,
one could always lead
a colorful life and gain
respect and admiration.

Although color blindness could lead to inconvenience and mixing
up of certain colors, it will not endanger the general health.
With adequate understanding of the problem, adjustments
in daily living, making use of aids and being patient, people
with color deficiency could gradually adapt to the situation. No
matter in daily life or in festive celebrations, everyday is delightful,
prosperous and lively.
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We have the privilege to appreciate the wonderful colors of the world because
our eyes are able to recognize colors. If the cells on the retina got damaged, or
message transmission through the optic nerve became problematic, our ability
to differentiate colors would be affected and color deficiency or color blindness
would be resulted.
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We collected from students some
sharing about color deficiency in
this issue of Bridge:
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Mixing up some of
the colors or cannot
differentiate among them.
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Although my classmate

has color deficiency, | -' What | see is not as
would not give up my wonderful as in others.
support for him.
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People with color deficiency may not recognize their problem in
differentiation of colors. Student Health Service provides color vision
screening service for all primary 6 students. After screening test and
detailed examination, color deficiency could be confirmed.

We would like to share a letter on ‘color deficiency’ with you:

Maybe
Color

Deﬁ(}iencg ') health check last week, he

Dear Wing,

Thank you for your let
color vision
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the setvice. During

Dear Health Box: - v

Hi, | have a question. My = ° I\
clasgsmate told me that when —

he attended Student Health “
Qervice Centre for annual

had to read out the numbers ~4
from a book. He was told that
he might have color deficiency
because he did not perform well. | query
whether | have this problem, should | get
enrolled with your service before | could
have this test?
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Wish you good health
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i In what situation will pecople with

! é color deficienecy have higher ability

to recognize colors?
a. cbjects with dark color

-
? la. objects with sharp color
ca aclequate illumination
g cl. all the above

(Answer: find it out from the newsletter)

e

People with color deficiency usually do not

recognize their condition because they \..t h ,\

assumed that the colors they see are the
same as others do. They often notice co ’6"\
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L

their problem when they attend
health check up or when apply for a

job. Although color deficiency is not
treatable, its influence on daily life

is not very large. The world of people
with color deficiency is not without colors,
they only mix up certain colors. So long as
one could accept oneself, pay attention to

adjustments in daily living, one could still ‘l
live happily.
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