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ABSTRACT 

BACKGROUND 

Many people suffer from colour blindness but most of them remain undetected. Hence screening at the level of school going age 

leads to early detection and helps in guiding them in studies and professional choices. We wanted to find the prevalence of colour 

blindness in the age group of 11-15 years of school going children and to compare the prevalence rate between male and female 

students in Mandya district, Karnataka. 

 

MATERIALS AND METHODS 

A cross sectional observational study was done on 1571 students from four different schools of the same city to assess the 

prevalence of colour blindness. Students were examined with Ishihara Pseudoisochromatic Colour Plates 38th Edition. If the 

student was found to be colour blind, the student was further classified into different types of colour blindness. The data collected 

was then analysed to evaluate the prevalence of colour blindness, compare the prevalence between male and female students. 

 

RESULTS 

A total of 1571 students were evaluated from 4 different schools of the Mandya district among which 897 (57.09%) were males 

and 674 (42.90%) were female students who were in the age group between 11-15 years. The prevalence of colour blindness was 

found to be 1.4% (23 students out of 1571 students). Colour blindness was seen in 21 (1.3%) male students and 2 (0.1%) female 

students. Among the colour blind, 20 (1.2%) were protanopes, 3 (0.2%) were deuteranopes and none were tritanope. Males were 

affected more than female students. 

 

CONCLUSION 

Significant male population suffers from the congenital colour vision disorder. Those with congenital colour vision disorder should 

be properly examined early for colour vision disorder to rule out colour blindness in school children. Proper guidance can then be 

given to students about leaning pattern and even in finding an appropriate job/profession. 

 

KEY WORDS 

Colour Vision, Congenital Red Green Colour Defect, Mandya, Prevalence, School Group Children 

HOW TO CITE THIS ARTICLE: Basavaraj P, Ramamurthy MT, Shiveshi P. Prevalence of colour blindness among school children in 
Mandya district, Karnataka. J. Evolution Med. Dent. Sci. 2019;8(12):879-881, DOI: 10.14260/jemds/2019/195 
 

BACKGROUND 

Colour vision is an ability to discriminate a wave length of 

light stimulus as a function of rods and cones. The description 

and appreciation of colours depend upon the ability of 

receptors in retina i.e. rods and cones. David Brewster 

introduced the term colour blindness, which will be formerly 

known as daltonism after John Dalton, who described in 

detail his own inability to distinguish red in 1978.(1) 

The prevalence of congenital colour blindness is about 

8% in males and 0.4% in females, results either from the 

alterations or absence in the absorption spectrum of 

photopigment.(2) The frequency of colour blindness vary 

among different ethnic populations across the world.  
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A recent study from Eastern India has reported 8.73% of 

males and 1.69% of females as colour blind.(3) 

Colour blindness does not mean he/she could not 

appreciate any colour except white and black. It again 

depends on the types of colour in which only the primary 

colours like red, green and blue are affected it can be a single 

colour defect or involving two primary colours. The tests 

which are used in screening are Ishihara test plate, Nagel 

anomaloscope test, Farnsworth-Munsell hundred hue test but 

except Ishihara test all other tests are time consuming and 

cannot be used for mass screening.(4) 

Colour blindness is an inherited trait and is caused by an 

alteration in the gene that codes for the photopigment in cone 

cells. Cone cells are what allow us to have detailed and colour 

vision. In colour-blind individuals the photopigment 

functions differently and causes a different colour perception. 

The gene that codes for colour-blindness is located on the X 

chromosome and is recessive (X-linked recessive). Because of 

this it affects men much more commonly than women. Men 

have one X chromosome and get the condition when they 

have the gene. Women have two X chromosomes and require 

two of the genes to be colour blind, which is quite rare. 

Between 2% -6% of men are colour blind and 0.5% of women 

are colour blind. Women are typically carriers. 
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Not only colour blindness can be congenital/hereditary, 

but it can be acquired as due to retinal or due to hereditary 

condition, colour blindness may occur due to acquired due to 

retinal disease or toxicity or systemic conditions.(5) 

 

Classification of Colour Vision Deficiency 

1. Protanomaly- Red weakness. 

2. Deuteranomaly- Green weakness. 

3. Tritanomaly- Blue weakness. 

4. Protanopia- Red deficiency. 

5. Deuteranopia- Green deficiency. 

6. Tritanopia- Blue deficiency. 

7. Achromatopia- Absolute colour blindness. 

 

Hence the screening is must in general population as 

these are undetected by the patients.(6) 

The main aim of study is to screen children for colour 

blindness and know its prevalence rate and give both 

students and parents about the details of disability and guide 

them in proper way for learning process. 

 

MATERIALS AND METHODS 

A cross sectional study was conducted in 4 different nearby 

school to hospital out of 14 schools, after obtaining the 

permission from B.E.O. of Mandya district, Karnataka. Study 

was initiated after obtaining approval from the institutional 

Ethics Committee, MIMS, Mandya. Which was conducted over 

a period of three months from May 2017 to July 2017. 

After obtaining permission from school Principal study 

was conducted. Informed consent was taken from each 

student of 4 schools. In each school from grade 6th to grade 10th 

all students were called according to the roll number in a 

class room where a complete examination of vision and 

detailed examination of eye like slit lamp and fundus 

examination to rule out other pathologies/ocular disease was 

done. Later name, age and sex of each students were noted 

down. For colour vision Ishihara’s Type Test chart was used. 

Test was carried out by making the students to sit in front 

of examiner by holding the test chart at a distance of 75 cms 

from the student and student is made to close one eye and 

read the number in each plate till all 38 plates are read or 

traced the colour. And answers were noted done. And again, 

the other eye was closed, and test was repeated. Followed by 

which presence of colour blindness were noted and again the 

colour blindness was divided into protanopes and 

deuteranopes depending on the response. 

 

Inclusion Criteria 

1. Students from 11-15 years. 

2. Students willing to participate in present study. 

3. School which were near and easily accessible to hospital. 

 

Exclusion Criteria 

1. Students with ocular pathology. 

2. Any history of medication for more than one month. 

 

Sampling Method 

Convenient sampling. 

 

 

Statistical Analysis 

Descriptive statistical analysis has been carried out in the 

present study Prevalence= Number of all current cases of 

specific disease existing at a given point in time x 

100/Estimated population at the same point in time. 

 

RESULTS 

A total of 1571 students were evaluated from 4 different 

schools of the Mandya district out of total 14 schools among 

which 897 (57.09%) were males and 674 (42.90%) female 

students from grade 6th to grade 10th were screened between 

11 to 15 years. The prevalence of colour blindness was found 

to be in 23(1.4%) student out of 1571 students. Colour 

blindness was seen in 21 (1.3%) male students and 2 (0.1%) 

female student affected (Table-1). Among the colour blind 20 

(1.2%) were protanopes, 3 (0.2%) were deuteranopes and 

none were tritanope. (Table-2) Males were affected more 

compared to female students. The prevalence of protanopes 

were seen in male students where as deuteranopes were seen 

in both male and female students. 

 

Colour Blind 
Gender 

Total 
Male Female 

Affected 21 (1.3%) 2 (0.1%) 23 (1.4%) 

Not Affected 876 (55.7%) 672 (42.7%) 
1548 

(98.53%) 
Total 897 674 1571 

Table 1. Gender Wise Distribution of Colour Blindness 
 

Colour Blind Protanopes Deuteranopes Total 
Affected 20 (1.2%) 3 (0.19%) 23 (1.4%) 

Table 2. Distribution of Protanopes and Deuteranopes 
 

Colour 
Blind 

Protanopes Deuteranopes 
Total 

Male Female Male Female 
Number  

(%) 
20  

(1.2%) 
0 

1 
(0.06%) 

2  
(0.12%) 

23  
(1.4%) 

Table 3. Gender Wise Distribution of Type of Blindness 
 

DISCUSSION 

Colour vision test using the Ishihara’s chart helps in diagnosis 

of colour blindness in mass population and it is more reliable 

than any other test for a screening purpose.7-9 Previous 

studies have shown the reliability of test chart i.e., according 

to the test results of these studies the sensitivity of the test 

chart is of 96% and specificity of 98.5%10,11 Hence most of the 

time Ishihara test plates have been used in mass screening or 

for the diagnosis of colour blindness. 

A study among school children of Patiala city, India 

reported 3.85% males and 0.38% females to be colour blind. 

In this study the type of colour blindness in Ethiopian 

population, which found 4.2% of males and 0.2% of females 

to have various forms of colour blindness. Similar study in Jat 

Sikhs of Patiala city of India, reported an incidence of 3.83% 

and 0.13% in males and females respectively.12 

Bansod was carried out in total of 595 students in Pune 

showed the prevalence rate of 2.02% and found to be more in 

male students than female students. 

Another study conducted in a total of 2001 students were 

examined, in which 1050 male students and 951 females with 

mean age of 10.35 (± 2.75) and 10.54 (± 2.72) respectively. 

Among the total students examined, 2.1% had some form of 

colour vision defects. Of the male population, 3.9% had colour 
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vision defects while none of the female was found with the 

deficiency.13 

Previous studies done of school going children and the 

elder age group from 15-45 years showed the report of 

prevalence i.e., 8.48% and 4.9%.14,15 

Osuobeni conducted a study in which the children 

showed the prevalence rate of 2.9% of colour blindness.16 

As there is no treatment for colour blindness. Special 

contact lenses can be used to help some people with colour 

blindness distinguish the difference between colours. Some 

careers require good colour perception like being a lab 

technician who needs to interpret tests results-based colour 

or an electrician who needs to tell the difference between 

different coloured wires. Because of this those with colour 

blindness may need to limit their career options. In children 

it is important to know of colour blindness so teachers can 

adjust their lessons to provide a better learning environment. 

 

CONCLUSION 

The prevalence of colour blindness was noted to be higher in 

males (i.e. 1.3%) when compared to that in females (i.e. 

0.1%). which can be seen depending on the pattern of 

inheritance of colour blindness. 

In many cases, student remains unaware about the colour 

blindness disability. It may cause difficulties in learning and 

choosing profession. Hence early screening for colour vision 

disorder and utilising new method of teaching or learning 

process can lead to a better life and better profession. 
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