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Abstract
Context: Color blindness is one of the potential factors affecting the ability
of color perception and shade matching which is necessary for acceptable
esthetic outcomes in dentistry.
Aim: The aim of the present study was to evaluate the prevalence of color
blindness amongst dental professionals.
Materials and Methods: A total of 200 dental professionals which included
dental students, faculty members and dental technicians were randomly selected
as subjects for the present study. A questionnaire containing information about
their age, gender and designation was filled by each subject and their color
vision status was evaluated using the ISHIHARA test. Color blindness amongst
subjects between different age groups, gender and designations was recorded.
The investigators were adjudged not to be color blind by comparing the results
of the Ishihara test administered to them.
Statistical Analysis: The data obtained was subjected to statistical analysis
and analysed using SPSS version 10.
Results: The prevalence of color blindness was found to be 3.5%. The
prevalence was more in males (8.93%) than in females (1.39%) giving the
Male:Female ratio of 6.4:1. Out of 200 subjects, 1 in 17 faculty members and
6 in 181 students were found to have a compromised ability to identify colors
properly while none of the dental technicians were found color blind.
Conclusions: Though color blindness is not considered an Asiatric trait, the
prevalence of color blindness in the present study was found to be 3.5%. Since
dental professionals do not have their color vision tested at any time during their
career, they should be screened for color vision defects before choosing the
specialty.
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Introduction
Esthetics plays a vital role in achieving patient satisfaction in
restorative and prosthetic dentistry. The demand of a high esthetic
outcome is achieved through the production of an acceptable
morphology and shade reproduction in a restoration [1]. The
success of the currently available esthetic restorative dental materials
depends on correct shade matching [2]. Perception of color is a
complex process which depends on various factors [3]. The ability
to match the shade of a porcelain-fused-to-metal, partial denture
and implant-retained restoration to that of the natural teeth is an
important goal of the restorative dentist [4]. Color vision defect
affects the ability of shade matching as a defect in color vision may
lead to difficulty in the perceiving of color [4,5]. Color blindness is
a common color vision anomaly seen to exist in the population [6].
Color blindness, in its congenital form, is the product of genetic
mutations that affect the expression of the three types of cones and
is a common vision disorder, especially seen in males (gene defect
arises on the X chromosome within the Xq28 band) with a prevalence
of approximately 8% for males and 0.5% for females [5]. There is
evidence to suggest that color vision is integral to a number of dental
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specialties, particularly, restorative and prosthetic dentistry and to
specific tasks like shade matching [7,8]. The dental personnel can
employ team approaches and virtual shade selection to achieve a
more precise shade selection [4]. Identifying and informing dental
professionals with color blindness should allow for the personnel
to receive the necessary support and training to pursue a successful
career. The present study was conducted to evaluate the prevalence of
color blindness in the dental professionals to make them aware about
their anomaly, if, it existed and to create awareness about this type of
compromising ability which is useful in pursuing a successful career
in restorative and prosthetic dentistry. The sampling frame included
dental students, faculty members and dental technicians as they have
prior theoretical knowledge about the concept of color.

Subjects and Methods
The present study was conducted to evaluate the prevalence of
color blindness in the dental professionals to make them aware about
their anomaly, if, it existed and to create awareness about this type of
compromising ability which is useful in pursuing a successful career
in restorative and prosthetic dentistry. The sampling frame included
dental students, faculty members and dental technicians as they have
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Table 1: Color vision status according to age group distribution of entire sample.

Table 3: Color vision status distribution according to designation.
Color Vision Status

Color Vision Status

Age group (in
years)

Designation
Normal

Normal

Color Vision Defect

No.

%

Color Vision Defect
No.

%

Total
(Out of 200)
No.

%

No.

%

No.

%

17-21

101

97.12

3

2.88

Faculty

16

94.12

1

5.88

17

8.5

22-26

71

97.26

2

2.74

Students

175

96.69

6

3.31

181

90.5

27-31

14

87.5

2

12.5

Allied

2

100

0

0

2

1

0

Total

193

96.5

7

3.5

200

100

32 and above

7

Total

193

100

0
7

Table 2: Color vision status according to gender.
Color
Vision
Status

Gender
Total (Out of 200)
Male

Female

No.

%

No.

%

No.

%

Normal

51

91.07

142

98.61

193

96.5

Color
Vision
Defect

5

8.93

2

1.39

7

3.5

Total

56

100

144

100

200

100

prior theoretical knowledge about the concept of color. The study got
ethical clearance from the Institutional Ethics Committee. A total of
200 dental professionals were randomly selected as subjects for the
present study including 181 dental students, 17 faculty members and
2 dental technicians. The subjects included were informed about the
need for the study and a written informed consent was obtained from
each subject to participate in the study. A questionnaire containing
information about their age, gender and designations was filled by each
subject. Their color vision status was evaluated using the ISHIHARA
test. Ishihara test gives a quick and accurate assessment of the color
vision deficiency of the congenital origin [8]. Six color plates were
shown to each subject and subjects were asked to detect the numbers
in the color plates and write them in the questionnaire provided.
The questionnaires were, then, evaluated and the data obtained was
subjected to statistical analysis. All the standard instructions for the
test were followed. The positive results were assessed for false positive
findings by advanced examination using 17 color plates. Color
blindness between subjects of different age groups and gender was
recorded. The investigators were adjudged not to be color blind by
comparing the results of the Ishihara test administered to them.
Statistical analysis
The data obtained was subjected to statistical analysis. The
prevalence of color blindness, age specificity and the ratio of the
occurrence of color blindness in gender were assessed statistically
using IBM SPSS version 10 statistics software, Chicago, United States,
with significance set at P ≤ 0.05.

Results
The prevalence of color blindness in the sample frame was found
to be 3.5% (7 out of 200 presented with color blindness). Five of the
seven color blindness positive subjects were unaware about their
anomaly. Most of the positive results obtained in the study were
below 32 years of age (Table 1). The prevalence was more in males
(8.93%) as compared to females (1.39%) giving the Male:Female
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ratio of 6.4:1. The Odd’s ratio was calculated to be 6.908 with 95%
confidence interval of 1.309 to 37.006 (Table 2). Out of 200 subjects,
1 in 17 faculty members and 6 in 181 students were found to have
a compromised ability to identify colors properly while none of the
dental technicians were found color blind (Table 3).

Discussion
Vision is a psycho-physical phenomenon based on the sensitivity
of the cones in the retina to wavelengths between 400 to 700 nm of
the electromagnetic spectrum. There are three types of cones in the
eye responsible for spectral sensitivity for color perception. When
a single group of color receptive cones is missing from the eye,
the person is unable to distinguish colors and is said to have color
blindness. A person with loss of red cones is called a protanope and
in such a case, the overall visual spectrum is noticeably shortened at
the long wavelength end because of a lack of the red cones. A colorblind person who lacks green cones is called a deuteranope with this
person having an almost normal visual spectral width because red
cones are available to detect the long wavelength red color. Red-green
color blindness is a genetic disorder that occurs almost exclusively
in males. Furthermore, blue-yellow type of color blindness is called
tritanopia and is extremely rare. The most commonly used tests for
color vision deficiencies are the Ishihara plates used for detecting
red-green deficits and the Richmond HRR (Hardy, Rand and Rittler)
plates which include cards for blue-yellow (tritan) deficiencies and
are, also, suitable for acquired color vision defects [9]. As blue yellow
deficiencies are extremely rare, Ishihara test was employed in the
present study. The series of Ishihara color plates are designed to give
a quick and accurate assessment of color vision deficiencies of the
congenital origin [8]. However, it must be noted that the ability to
grade the severity of color vision defects with pseudo-isochromatic
test plates is limited [10,11] and results from such tests cannot yet
be used as a basis for deciding on the severity of the compromise
of the professionals [9]. Studies have shown that color blindness is
common amongst dental professionals and does affect their shade
matching ability [6]. In a study conducted amongst Nigerian dental
practitioners, the prevalence of color blindness was found to be 6.3%
and the prevalence was found to be higher in males (8.4%) than in the
females (3.9%) giving a male to female ratio of 2.2:1 [4]. The findings
of the present study were in agreement with this study. Barghi N et
al conducted a study on 50 individuals wherein seven were found to
be color blind [12]. Moser JB et al, also, conducted a similar study
on 670 professionals and found 66 (9.95%) professionals to be color
blind [3]. The prevalence of color blindness in the present study was
found to be 3.5 and the prevalence was found to be higher amongst
males (8.93%) as compared to the females (1.39%). Similar findings
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were obtained in other studies wherein the phenomenon of color
blindness was attributed to the fact that the defective gene for color
blindness is carried on the X chromosome (within the Xq28 band)
[4,6]. Wasson W and Schuman N, also, found 9.3% of the population,
predominantly males, presenting with color blindness in their study
signifying the sex-linked nature of this condition [13] which is
analogous with the findings of the present study. Color perception
plays an important role in dental profession. It involves a balanced
interaction of the illuminant, object and observer. Unfortunately,
not many of the professionals are aware of their ability for color
perception [9]. The purpose of the present study was to make dental
professionals aware about their anomaly, if, it existed and to create
awareness about this type of compromising ability which is useful in
pursuing a successful career in dentistry.
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