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Abstract

Background: It has shown that congenital color vision deficiency (CVD) has different prevalence and patterns
in various ethnic groups and geographical areas. Perception of color have significant role in routine daily life. The
children with color vision defects may have problems in detecting colors in schools, color posters and slides which
may lead to failure in exam as well as in the daily learning activities. So, this present study is aimed to find out the
prevalence of CVD in children living in high altitudes of Nepal.

Methods: A total of 423 children including 217 males and 206 females between ages 11-15 years were
examined for congenital CVD in children of high altitudes (2500meter above sea-level) of Sindhupalchowk and
Dolakha districts of Nepal. Each subject was shown the plates of Ishihara for color vision under normal day light at
distance of 75 cm and the duration given for them to see was 5 seconds.

Results: Children’s color vision was tested using Ishihara’s 38 Plates edition. Among 217 boys, 24 (11.05%)
were color deficient. Among 206 girls, 5 (2.42%) were color deficient.

Conclusion: The trends of color vision deficiency in high altitudes showed the need of more and more research

on CVD in children and make them aware about the problem that might be faced by them in near future.
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Introduction

The role of color and normal color vision has great effect in daily
life. Colors have three components: hue, intensity and saturation [1].
It has been seen that most of the color vision defects are congenital.
Red-green deficiency which is X-linked has the highest incidence in the
population. Congenital color vision deficiency (CVD) is the deficient in
perceiving color differences under normal situations. The occurrence of
congenital color blindness results either from deviations or deficient in
the absorption spectrum of photopigment [2]. The color-blind people
are not actually color blind, but are color deficient, so, color vision
deficiency (CVD) is the actual term that should be used for color blind
people which was named after John Dalton [3]. The discrimination of
color in humans depends on uneven stimulation of red, green and blue
cone types to lights of different wavelengths. Color vision for normal
human is based on the presence of three unique types of receptors
which response to light in the retina at wavelengths 420, 530 and 560
nm which are short, middle and long respectively [4]. When a particular
color receptive cone is absent from the eye, the person is unable to
distinguish same color from other color. Expectation and memory are
among factors that influence the colors actually perceived [5,6]. Color
is routinely used to convey information and findings extensively in the
educational system across the globe. Currently, there are no treatments
for congenital color vision defects. However, studies showed that early
detection of these defects may help children adjust better at school,
daily life functioning and may help them understand their limitations
of their work [7].

Methods

After obtaining ethical clearance, a cross sectional study was
conducted in children living in high altitudes of Nepal. Informed
written consent in Nepali language was taken before gathering the

data. The study was done in July-September 2017. A total of 423
children aged 11-15 years (Both males and females) were evaluated for
congenital CVD by Ishihara color plates. The children were selected by
purposive sampling method. Only the children interested and intending
to be evaluated were enrolled in this present study. The screening was
done by showing complete plates of Ishiharas plates under day light
conditions at distance of 75 cm to each child. Time allowed to each
plate was not given be more than 5 seconds. The type of color blindness
was interpreted and evaluated with the help of key provided and as
recommended by Ishihara [8-10]. Evaluation and interpretation of the
plate was done to detect the normality of color vision and also the type
of color deficiency.

Results

In this study 423 children (Boys 217, girls 206, age 11-15 years),
residing in the high altitudes (Above 2500 m) of sindhupalchowk and
Dolakha districts of Nepal were evaluated and the incidence of color
vision deficiency among the study subjects showed higher prevalence
in male children living in high altitudes. Out of total 217 boys, 24
(11.05%) were color deficient (Figure 1). Among 206 girls, 05 (2.42%)
were color deficient. Among the color deficients, 09 were deuteranopia,
deuteranomaly (15) and protanomaly (05) (Table 1 and Figure 2).
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Figure 1: Sex-wise percentage distribution of color vision deficiency (CVD)
among the study population (N=423).

. Normal color  Color Deuteran- Deuter-
Subjects g . ! Protanomaly
vision deficient opia anomaly
Boys
217) 217 24 07 14 03
Girls (206) 206 05 02 01 02
Total
(423) 423 29 09 15 05

Table 1: Congenital color vision deficiency among the study subjects (N=423).

W Deuteranopia
m Deuteranomaly

Protanomaly

Figure 2: Percentage distribution of different types of color vision deficiency

(CVD) among the study population.

Discussion

The variability of congenital color vision deficiency (CVD) in the
different ethnic groups and different geographical areas are of greater
interests to the researchers. In our present study done in the high
altitudes, the incidence of color vision deficiency among the male
children (11.05%) were found to be very high than the study done by
Niroula and Saha (3.8%) in the western district of Nepal, Pokhara [11].
In the present study the prevalence of color vision deficiency among
female children (2.42%) were found to be similar with the study done
by Kharel et al. in school children of Bhaktapur, Nepal in 2017 [12]
which found it 2.56%. Similarly, in India it was observed that CVD
among female children was present in 1.69% of the study population in
a study done by Shah et al. [13]. It was also found that the prevalence
of color vision deficient boys was 11.05% which is similar to 8%
prevalence rate observed in males among in Europeans, permanent
residence of UK and the United States [14]. Thus, though the incidence
rate for congenital color vision deficiency is almost similar all over the
world but it may vary in the incidence rate in different geographical
areas and ethnicity. Variation in the incidence in our present study
may be attributed to the congenital changes that might have occurred
in the permanent residence of high altitudes. Our study revealed that
incidence of congenital color vision deficiency is much higher in male

children living in high altitudes (i.e., 11.05%) as compared to that in
female children (i.e., 2.24%) and other areas. It has been noted that
individuals with congenital color vision deficiency are less capable at
their work than those people with normal color vision [15].

Conclusion

Congenital color vision deficiency sometimes causes problems at
school if colors are used to help with teaching and learning process,
problems may arise with identifying the color of fruit, selecting clothes,
trouble in identifying safety warnings or signs. Many jobs, such
as pathologists, architects, electricians and garment workers, require
accurate color identification. More detail study in the larger area should
be done in order to find the prevalence of CVD in children in different
geographical areas so that in future, such people could avoid certain
professions and make their life more comfortable.
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