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The X-linked colour vision deficiencies have different frequency and incidence in various 
locations and different castes. A total of 386 Nepalese children including 214 males and 172 
females between ages 10-16 years were evaluated and screened for X-linked CVD in different 
government schools. An individual child was presented with the Ishihara’s 38 Plates edition 
under normal day light from a distance of 75 cm and single plate was shown to them for 5 seconds. 
Among 214 boys, 13 (6.07%) were colour deficient. Among 172 girls, 4(2.32%) were colour 
deficient. The prevalence of colour vision deficiency in school children shows the importance of 
proper screening in schools. 

Abstract

Introduction
The special ability of human beings to perceive in different 
colours distinguishes humans from other species. It is the ability 
to distinguish a light stimulus and variations of its different 
wavelength [1]. Colour vision deficiency (CVD) is a term 
which is not actual colour blindness but there are abnormalities 
in the development of one or more sets of retinal cones. It is a 
sex-linked condition. The genes that produce photo pigments 
are carried on the X chromosome; if some of these genes are 
missed color deficiency will be expressed in males with a 
higher probability than in females because males only have one 
X chromosome [2,3]. The popular Helmholtz theory of colour 
vision believes in the presence of three kinds of cones, each of 
the cones having a particular photo pigment which is primarily 
sensitive to one of the three primary colours. Normal colour 
vision is incorporated by three types of cone photoreceptors –
short- (S), middle- (M), and long- (L) wavelength-sensitive of 
415 nm, 530 nm and 560 nm, respectively. Green, blue and red 
are called primary colours as any colour can be produced by 
mixing appropriate proportion of these three colours [4]. The 
usual terms which are used to describe CVD are protanopia, 
deuteranopia and tritanopia. A protanope can be distinguished 
in having abnormal longer wavelength cone photo-pigment and 
a deuteranope and a tritanope have abnormal middle and shorter 
wavelength cone photo-pigments [5,6]. Red-green colour 
deficiency genes are located on the 23rd chromosome on the 
long arm of the X-chromosome within the X928 band because 
of which a male who possesses a colour vision deficiency 
has the abnormal gene on the X-chromosome and a female 
who poses a CVD has the abnormal gene located on both the 
X-chromosomes [7].

Methods
A descriptive study was conducted in government school 
children of Bhaktapur after getting approval from Institutional 
Review Committee (IRC) of Kathmandu Medical College. 

Informed written consent in local language was taken before 
gathering the data. The study was carried out in May-July, 
2017. An individual child was shown the complete plates of 
Ishihara’s under normal day light from the distance of 75 cm. 
Time permitted for identifying each plate by the child was 5 
seconds. The types of color vision deficiency were interpreted 
by the help of key provided. The test was done as mentioned by 
Ishihara [8,9].

Results
In our study 386 government school children (Males 214, 
females 172, age 10-16 years), from two schools of Bhaktapur, 
Nepal was evaluated for X-linked color vision deficiency. The 
incidence of color vision deficiency among the study children 
showed higher prevalence in male children. Among 214 males, 
13 (6.07%) were colour deficient (Figure 1). Among 172 
females, 4 (2.32%) were colour deficient. Out of color deficient, 
04 were deuteranopia, 09 were deuteranomaly and 04 were 
protanomaly (Figure 2) (Table 1).

Discussion
The prevalence of X-linked color vision deficiency in the 
different castes, ethnic groups and countries are found to be 
different: in our present study the incidence of color vision 
deficiency in the male children (6.07%) were found to be 
little high as found by Niroula and Saha (3.8%) in Pokhara, 
Nepal [10]. In the present study the prevalence of X-linked 
color vision deficiency among female children (3.12%) were 
found to be similar with some researches done in Saudi Arabia 
(0.75%) by Oriowo and Alotaibi in 2008 [11]. It has shown 
that Asian males have an incidence of color vision defects of 
4.9% compared to 0.6% in females. The prevalence of color-
deficiency is around 8% in Europeans. It is found to be present 
in 4% of Africans; Studies has shown that it is between 2% and 
7% with an average of 5.6% in South-West Asian populations; 
between 3% and 6% in populations of East Asia and South-
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East Asia [12]. The present study provides a detailed scenario 
of colour vision deficiency for the first time among male and 
female government school children of Bhaktapur district. Male 
children tend to have higher CVD prevalence which postulates 
the fact of X-linked recessive nature.

Conclusion
X-linked colour vision deficiency (CVD) can cause difficulty 
in school  where colours are used in learning and teaching 
processes. Many jobs require accurate colour identification. A 
proper screening is needed in order to find the actual prevalence 
of CVD in school children so that in future, colour deficient 
people can avoid certain career like Pilots, Pathologists, Textile 
engineers, etc.
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Subjects Normal colour vision Colour deficient Deuteranopia Deuteranomaly Protanomaly
Boys (214) 201 13 03 08 02
Girls (172) 168 04 01 01 02
Total (386) 336 17 04 09 04

Table 1. Incidence of X-linked colour vision deficiency among the government school children. (N=386). 
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Figure 1. Comparison of X-linked color vision deficiency (CVD) among males and females of the study population (N=386).
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Figure 2. Distribution of different types of X-linked color vision deficiency (CVD) among the school children.
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