
Original Research Ar�cle Shrestha R  et al

* Corresponding Author

Dr Rip� Shrestha

Lecturer

Department of Physiology

Gandaki Medical College & Teaching Hospital, Pokhara
Email: rip�shrestha@gmail.com

ORCID: h�ps://orcid.org/0000-0003-2740-6468

Affilia�on

©  Authors retain copyright and grant the journal right of first 
publica�on with the work simultaneously licensed under 
Crea�ve Commons A�ribu�on License CC - BY 4.0 that allows 
others to share the work with an acknowledgment of the
work's authorship and ini�al publica�on in this journal.   

A R T I C L E  I N F O

Received :  19 February, 2022  

Accepted :  8 July, 2022   

Published :  15 November, 2022  

Cita�on   

ORA 306

DOI: h�ps://doi.org/10.3126/bjhs.v7i2.49296 

Incidence of Color Blindness among Undergraduates Students of Medical 

College in Pokhara. Rip� Shrestha, Bijendra Prasad Yadav, Neebha 

Amatya, Rajab Rana, Rajesh Prajapa�.  BJHS 2022;7(2)18. 1770-1774.

INCIDENCE OF COLOR BLINDNESS AMONG 
UNDERGRADUATES STUDENTS OF MEDICAL 

COLLEGE IN POKHARA

1770ISSN: 2542-2758  (Print) 2542-2804 (Online)

Birat Journal of Health Sciences 
Vol.7/No.2/Issue 18/May-August, 2022

ABSTRACT

Introduc�on

There are many gene�c disorders that are X-linked,one 
being the color blindness. Some individuals affected with 
the disorders may remain unaware �ll detected for a long 
�me. There are very few reports about the incidence of the 
color blindness among the medical undergraduate 
students.  

Objec�ves

Ojec�ve of our study was to assess the color blindness 
incidence, among the medical undergraduates at the 
Gandaki Medical College, Pokhara.  

Methodology

We piloted an observa�onal cross-sec�onal study among 
the first and second year medical students (MBBS, BDS, 
Nursing, and paramedics) at Gandaki medical college. We 
finalized 300 students of both the genders based on the 
inclusion criteria. We performed in the natural day light, the 
color vision test using the Ishihara plates. We assessed 
incidence, the type of the color blindness and the gender 
distribu�on among the subjects. We compared the data 
thus obtained applying the “chi square sta�s�cal test” 
delibera�ng p<0.05 as significant. 

Result

We observed that all the color blind subjects in the study 
were male who cons�tuted 2% of the all the subjects. There 
was significant difference sta�s�cally among the types of 
the color blindness with majority having Deuteranomaly. 

Conclusions

We can conclude that incidence of the color blindness was 
exclusive among men in our study. Total color blindness was 
seen in majority of the male subjects. Screening the 
students will enable the unaware students of their disability 
and hence they can be guided to proper counseling. 
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INTRODUCTION

Among the various types of the diseases that are inherited, 
“color vision deficiency/ color blindness” is a compara�vely 
common occurrence of the ophthalmological diseases. The 
inability to differen�ate the colors is named as color vision 

1deficiency/ color blindness.  The re�nal receptors, i.e., rods 
and cones help in the color apprecia�on. The affected 
individual have disability with learning and iden�fica�on of 

2-4the colors.  This disease is caused due to the flaw in the 
cones of the eye. The deficiency may be in all the three types 
of the cones or any one of the types of the cone. Human eye 
possess the trichroma�c vision i.e., the vision is a mix of the 

2blue, green and the red lights.  Based on the type of the color 
combina�on deficiency, color blindness is further 
categorized as three types. The most common is the red-

2-5green color blindness.

The incidence of this disease is usually seen in the men 
1compared to women.  Among common popula�on in the 

world, color blindness affects approximately 8% in male and 
4-6less than 1% in females.  Though this disease is rela�vely 

common it may be undiagnosed �ll a later stage of the life or 
the individual may be some �mes totally unaware his en�re 
life. This could be due to the mild nature of the disease and 
the adapta�on of the individual to the surroundings. The 
affected individuals have to refrain from jobs that involve a 
significant iden�fica�on of the red and green colors. 
Detec�ng the disease early may aid the individual from 

1,7-9choosing a career that involves no great role of color.

Some tools used to evaluate this defect in clinical prac�ces 
are appropriate for primary care physicians. “Ishihara plates 
test”, which detects deutan and protan defect, is used for all 
new pa�ents, in addi�on to “Richmond Hardy–Rand– Ri�ler 
(HRR) test”, that iden�fies Tritan defect is the ideal 
confirmatory test for the Ishihara test. “Richmond HRR test” 
is used to classify the severity into “mild, medium, and 

strong”. Other tests such as “Medmont C-100” and the 
“Farnsworth D15” test may be applied when the pa�ents fail 
in the Ishihara test as color vision is normal. These methods 

10-20are used easily and can be in a same way easily read.

One among the professions that requires a great deal of 
apprecia�on of the colors is the medical stream. Objec�ve of 
our study was to assess the color blindness incidence, 
among the medical undergraduates at the Gandaki Medical 
College, Pokhara.  

METHODOLOGY

We piloted a cross-sec�onal observa�onal study among the 
medical undergraduates at the Department of Physiology, 
Gandaki medical college, Pokhara. The ethical clearance was 
obtained for the present study from Ins�tu�onal Review 
Commi�ee-Gandaki medical college Ref no.46/078/079). 
The dura�on of our study was conducted from August 2021-
January 2022. The par�cipant's consent was taken a�er 
explaining the details of the study to them. We included the 
first and second year medical students of (MBBS, BDS, Bsc 
Nursing, and BSc MIT and BSc MLT) who were willing to take 

part in the study. Both the genders were incorporated in the 
study and the age of the par�cipants was between 18-25 
years. Individuals under medica�on and/ or suffering from 
glaucoma, hypertension, and intracranial and ocular 
pathologies were excluded from the study.

6Sample size es�ma�ons is based on the previous study.  The 
sample was calculated from the college Under graduates 
students, with a confidence interval of 95%, Z= 1.69, the size 
was 285. We included 300 students hence to avoid any 
dropouts. 

The number of the subjects to be considered for the study 
was premeditated applying sta�s�cal formula 

2 2 2“N = Z pq/d = 1.69 x0.5x0.5/0.05x0.5=285.1
N = Minimum sample size
Z = Standard devia�on (1.69 corresponds to 95% confidence 
interval)
P = Es�mated disease prevalence q = 1-p
d = difference between two sub samples”

Data collec�on Method: “Ishihara Chart” (“Ishihara Type 
Tests for Color Blindness-38 plates (2002) Eye Care- 
Ludhiana, India”) was used in our study. The numbers 1-17 
on the plates were asked to be read by the subjects in a �me 
frame of 3 sec. For those who were posi�ve in the first 
a�empt were given a repeated test for confirma�on. 

The individuals with the defect cannot read the numbers 
from the plates 12-13. The plates 14-15 will be iden�fied by 
only “red-green color blinds”. The plates 16-17are used to 
dis�nguish between deutans and protans. In the 
experiment, if 13 or more plates were read correctly, the 
vision was regarded as normal otherwise the individual will 
be recorded as Color vision deficiencyperson.

Data analysis was done using the Microso� Excel and 
IBM.SPSS version 21.0. For the comparison of the various 
parameters “chi square” test was used.  

RESULTS

We observed that among the 300 par�cipants, the male 
students were 178, while female were 122.The gender 
distribu�on of the study subject is shown in Figure 1.

Figure 1:  Gender distribu�on of the total students

Of the 300 students we observed that all were male 
par�cipants who had shown the color blindness. The 
number of the subjects with the color blindness in our study 
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was 6. This cons�tuted 3.3% of the total male par�cipants, 
while the percentage was 2 from the total number of the 
medical students as shown in Table 1

Table 1: Comparison of color blindness among the 
genders.

We observed that of the 6 male subjects diagnosed as color 
blind 4 had Deuteranomaly, 1 had Deuteranopia, and 1 had 
Protanomalia. The distribu�on of the various types of the 
color blindness was Deuteranomaly- 67%, Deuteranopia- 
16%, and Protanomalia- 16%. We observed a significant 
difference for the various types of the color blindness. 
(Table2)

Table 2: Comparison of the different types of color 
blindness.

DISCUSSION

One of the most common inherited eye diseases that usually 
go unno�ced is color vision deficiency. This inherited disease 

10-15differs between genders, and also races.  The condi�on 
where there is inability to dis�nguish the colors of the 
spectrum clearly is color blindness. Healthy human has the 
color vision that is a made of the combina�ons of blue, 
green, red lights. In the pa�ents with the color defects the 
inability to differen�ate the colors is gene�c and is 
permanent. Among the three colors the most common are 
the defects of the Deutan and the Protan among the world 
popula�ons. This defect has X-linked recessive mode of 
inheritance. Hence this defect is most commonly seen in 
men. The women however are the carriers and rarely the 
color defect is also seen in women. However the color 
blindness may also be seen to be acquired in other illnesses 
like “chronic illnesses that damage the re�na, op�c nerve, 
and the brain as diabetes mellitus, sickle cell anemia, and 
re�ni�s pigmentosa”. They may also arise in the adverse 
effects of the medica�ons like “sildenafil, digoxin, ethambutol, 
furosemide, metronidazole, and few an�malarials”. 

When the distribu�on of the color blindness is observed it is 
noted that among the Asians to be nearly 5%, while it was 
less than 0.5% among women, while in American blacks, 
China and Japan it was less than 4%, while it was nearly 5% 
among Korea and the Singapore popula�ons. The greatest 
incidence was seen among the Tehran, America, European 

16-21whites with nearly 10%.  Though the disease is not life 
threatening, the disease may limit the individual from fully 
enjoying the life and may even cause the pa�ent to refrain 
from the jobs like military and loco-pilots or even the 

medical profession. The previous studies have stated the 
incidence lower than 3% in the general popula�on of the 

7nepal.  Hence we aim to analyze the prevalence of this 
defect among the medical UG students of Gandaki medical 
college, Pokhara. 

We observed that all the subjects who were color blind in 
our study were men. Our observa�ons are similar to the 

7,8,22 study of Niraula et al. Shrestha et al and Jha et al.  Greater 
prevalence was seen in the studies of Masood et al. Kharel et 

2,4,5al. and Pramanik et al.  Similar to our study where no girls 
were noted to have the deficiency, the studies of Shrestha RK 

7,8et al. and Niroula DR et al. concluded similar results.  
Nevertheless, the observa�ons of our study are higher than 
the levels of the prevalence of the various studies that were 
conducted in the regions of Congo, Uganda, while our study 
observa�ons are similar to the regions of China, Colombia, 
India, and Libya where nearly 2% of their subjects had color 

23-27blindness.

The prevalence of the color vision deficiency in our study 
was 2%. The defects in the deutan and the protan are the 
most common types of the color deficiencies. The Ishihara's 
chart that was named a�er the Japanese professor is used 
for the diagnosis of the color vision deficiencies. Majority 
exhibited Deuteranomaly of the subjects with the color 
vision deficiency.  Pramanik T et al. in a similar study among 
the Nepalese students found a similar distribu�on for the 

5types of the vision deficiencies.

In the study of Dhingra et al. they have described the 
28problems doctors had to face if they are color blind.  The 

students who have the color blindness and get admi�ed in 
the medical schools have a great difficulty in differen�a�ng 
the various colors of the �ssues that is obvious from the start 
of their career. They commit more mistakes than their 
colleagues. The errors commi�ed by them are very evident 
while learning some par�cular subjects in some of the 
medical speciali�es. The students who don't have any color 
blindness perform be�er than those who have this gene�c 
defect. This performance is not very evident among the 
pa�ents with mild color defect compared to the severe 
forms. 

It has been stated that the most common difficul�es felt due 
to the color blindness among the medical doctors include: 
misapprehension of the prevalent body color varia�ons of 
erythema of skin, rashes, pallor, jaundice and cyanosis. 
Likewise, in the study Campbell et al. they concluded that 
the doctors with color blindness were unable to clearly 
iden�fy the clinical pictures than the doctors who had 

29normal vision.

In our study it was known that the students with color 
blindness were not aware of their defect. Similar reports 
were given in the previous studies where the subjects were 
also not aware of their problems. It is also well noted that 
the problem is o�en neglected if not over looked by the 
physicians. Hence it is suggested that the medical students 
be held for the screening even before they join the course. 
This screening is prac�ced in the countries like America and 
India. This will help them be conscious of their color 
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blindnessposi�on and comprehend their limits, so that they 
can warranta safe prac�ce.

While the tool used was a screening tool for deutan and 
protan defects with great sensi�vity and specificity it is 
suggested that a addi�onal confirmatory tool “Richmond 
HRR test” be used to iden�fy “Tritan” defects. Dis�nguishing 
deutan from protand efects is also commended for the 
affected members using “Medmont C100 Test”, and 
“Farnsworth–Munsell 100 Hue Test” to assess severity and 
diverse pa�erns.

Color vision is most essen�al in both civil and professional 
30terms.  The schools and the educa�onal ins�tutes should 

prac�ce the screening for the color deficiencies among the 
students. However this method is followed only in few 
European countries. The screening of the students prior to 
the enrollment in the medical courses is of great value as the 
previous studies have reinforced a poor recogni�on of the 
pa�ents' signs among the color blind medical students. 
Since these professions require the iden�fica�on of the 

12-15color screening for these condi�ons is suggested.

CONCLUSION

Iden�fica�on of the defect is the first step to rec�fying the 
defect. We can conclude that color vision deficiency was 
highly gender specific with prevalence chiefly among the 
men. The early detec�on of this defect will enable the 
student to be aware of the condi�on and help in making 
be�er choice regarding the selec�on of the profession.  

RECOMMENDATIONS 

We suggest a larger study be conducted among the children 
across various schools in Nepal so that the color defects are 
iden�fied at an early stage. This will help the children and 
their guardians be aware of their condi�on and plan their 
profession accordingly. 

LIMITATIONS OF THE STUDY

There were however few limita�ons in our study. We 
included only the students of the medical college hence the 
observa�ons of our study can't be generalized to the public. 
The Ishihara's chart is used only for the detec�on of the 
color blindness; hence for the final diagnosis Anamaloscope 
is used. 
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