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Objectives: Primary aim of this study was to identify the validity of
worth four dot test (W4DT) in patients with red green (R-G) color vision
defect (CVD) to evaluate their binocular sensory status.

Method: Forty five individuals with R-G CVD went through W4DT. The
type of R-G CVD was determined through D15 Farnsworth color test.
WA4DT was used to assess binocular sensory dissociation. Results
were recorded according to the difference noted in case of amblyopia
and squint. Prior approval was sought from ethical review board of
College of Ophthalmology and Allied Vision Sciences to conduct this
study.

Results: Total number of subjects was 45. Both males and females
were included in the study. 25 individuals had protanopia while 18
individuals had deuteranopia and remaining 2 subjects had
deuteranomaly. They performed W4DT at near and distance. Twenty
out of 25 showed fusion and five had suppression. Among
deuteranopia, 16 had fusion while one showed diplopia and remaining
one had suppression. Out of 2 individuals one had diplopia and one
showed fusion. Result showed that WADT is significant in red green
color vision patients where p=0.02. This result showed that patients
with red green color vision defect can successfully perform the WADT
and their sensory status can be checked through this test.

Conclusion: It concludes that patients with R-G CVD can effectively
performthe W4DT
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Introduction

Color blindness is abnormal condition in which
person is unable to differentiate between different colors of
spectrum. Normal human color vision is mixture of three
colors (red, green and blue) i.e., trichromatic." Genes
responsible for red green color vision defect are present on
the long arm of X-chromosome within Xg28band.***

There is neither specific etiology of color vision
defect or color blindness nor there is any treatment for color-
blindness. The term "Color blind" describes that there is no
actual blindness but there is abnormality in the development
of one or more groups of retinal cones that are sensitive for
color vision in light and then transfers that information to the
optic nerve. Itis a sex-linked disorder. Color blindness is more
common in males than in females this is because the genes
that create photopigments are present on the X chromosome.
If some of them are absent or there is some abnormality then
males are more affected because males only have one X
chromosome. In females, a normal gene carries two X
chromosomes which is enough to produce the needed photo
pigments.’

Worth four dot test (W4DT) uses red and green
colored glasses to assess binocular dissociation.* W4DT is of
less importance when used in evaluation of longstanding and
acquired strabismus in adults and in managing complex
diplopia.’

Clinically depending upon the deficiency or absence
of cone pigments, color vision defect is classified into protan
(red), deutan (green) and tritan (blue-yellow) types. It is
genetically governed by X-linked recessive inheritance and
thus occurs in males but is carried out through female and
about 8.0% of all women are its carrier.” Persons with
deficiency of the red or green pigment are protanopes (P) or
deuteranopes (D), respectively, and are known as
dichromats. They have two colors of pigments instead of three
normal pigments (red, green, and blue).

WEFDT is performed using 1 red, 2 green and 1 white
flashlight dots."” Binocular sensory status is investigated by
WA4DT.” This is very simple and common method.
Coordination of both eyes is essential for the achievement of
binocular single vision, so that separate images of both eyes
are appreciated as a single image. There are four lights in
WA4DT that gives a diamond shape appearance with two
green lights at the left and right sides, a red light at the top and
a white light at the bottom. The patients wear their own
refractive correction while the test is conducted. While
performing the test, patient is asked that how many dots he
can see and what color they were. The patient has to wear
red-green glasses with a green lens over the left eye and ared
lens over the right eye. The patient's right eye wearing the red
filter blocks green light in this eye so he sees only the top red
and bottom white lights. Whereas, his left eye wearing the
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green lens blocks red light at top so that he can see only the
green lights at sides and white light at the bottom. Both eyes
are able to see the bottom light if the patient has normal
binocular vision. He will appreciate four lights with a sparkling
R-G light and this occurs because of binocular contention.
Therefore, one is supposed to have either usual binocular
fusional reaction with no manifest strabismus, when a patient
sees all four dots in WFDT or a harmonious anomalous retinal
correspondence (HARC) if he has manifest misalignment."”
On the other side, a patient may see two or three dots with
repression of either eye if he has strabismus along with
abnormal binocularity and/or amblyopia, five dots in case of
diplopia, or he sees four dots in case of harmonious
anomalous retinal correspondence.”

Materials and Methods

This is cross sectional study involving the use of
structured proforma and informed consent signed from
patient to evaluate the validity of worth four dot test in patients
with red green color vision defect. Prior approval was sought
from ethical review board of College of Ophthalmology and
Allied Vision Sciences to conduct this study.

The study was conducted on 45 patients having red
green color vision defect. Type of color vision defect was
checked by D15 Farnsworth test. Worth four dot test was
performed at near and distance. Data was entered and
analysed using the SPSS 20.0 software.

Results
Table No. 1
WA4DT at near vs type of red green color defect.
Type of red green color defect
Count Total
Protanopia | Deuteranopia | deuteranomaly

Suppression 5 1 0 6

W4DT -

at near Fusion 20 16 1 37
Diplopia 0 1 1 2

Total 25 18 2 45

Results showed that patients with red green color
vision defect can successfully perform the worth four dot test
atnear. Majority of individuals showed fusion in WADT results.
This result showed that W4DT is of significant importance in
red green color vision patients where p=0.017 (Chi-square
test).
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Table 2
WA4DT at distance vs type of red green color defect.

Type of red green color defect

Count Total

Protanopia | Deuteranopia | Deuteranomaly

4 1 (0]

21 16
Diplopia o 1

Suppression 5

w4aDT
at distance

38
2

Fusion

1
1
Total 25 2

18 45

Results showed that patients with red green color
vision defect can successfully perform the worth four dot test
at distance. Majority of individuals showed fusion in WADT
results. This result showed that WADT is of significant
importance in red green color vision patients where p=0.02
(Chi-square test).

Discussion

There is one previous study present that is
conducted on the patients that had R-G color vision defect
(CVD). They went through the W4DT. In this test green and
red lights are used so this is considered that individuals that
have R-G CVD cannot accurately perform the W4ADT." So in
this study persons that had R-G CVD underwent through
WA4DT. The W4DT was conducted on 45 individuals. They
wore R-G glasses in which right eye was covered with red filter
while left eye was under the green filter. The WADT has four
lights one red light at top, two green lights at each side and one
white light at bottom.

In the results of W4DT performed at (near) 45
patients, 6 individuals had suppression and out of 6, one had
deuteranopia and five had amblyopia. Whereas 37 individuals
had fusion in which twenty had protanopia and 16 individuals
had deuteranopia and remaining one showed deuteranomaly.
While 2 patients had diplopia in which one was suffering from
deuteranomaly and other from deuteranopia. So out of forty
five patients 18 individuals showed deuteranopia while 25 had
protanopia and rest of 2 persons had deuteranomaly. Out of
total 45 patients, 5 individuals had suppression. Whereas 38
individuals showed fusion in which four had squint and 34
individuals were normal and remaining two individuals had
diplopia which included one normal person and one was
suffering from amblyopia. So out of total forty five, four
individuals had strabismus while 6 had amblyopia and 35
persons showed that they were normal. Out of total 45
patients, 5 individuals had suppression. Out of these five, one
had deuteranopia and four had protanopia. Whereas 38
individuals had fusion in which one had deuteranomaly, 16
patients showed deuteranopia and 21 individuals were
suffering from protanopia and remaining two persons
displayed diplopia which included one deuteranomalous
person and one had deuteranopia. So out of total 45 subjects
two individuals had deuteranomalous vision, 18 persons had
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deuteranopia and 25 showed protanopia.

However, all of these patients with normal vision and
ocular alignment showed a binocular fusional response with
the W4DT. Therefore, this does not alter our qualitative
conclusions that patients with different types and degrees of
R-G color vision defect showed reliable responses with the
WA4DT. In conclusion, this can be the primary study to
demonstrate the validity of the W4DT on patients with R-G
CVD.

In the end we acknowledge that our study had some
restrictions. First, low sample size was used in a single
hospital in a restricted time period. Secondly, there were few
individuals with abnormality or visual disorder. Any studies
with a larger range of patients are necessary to work out
whether or not patients with variable R-G trichromacy defect
and abnormal binocular sensory dissociation resulting from
abnormality or visual disorder can show predictable results
with the W4DT. Lastly, apart from R-G CVD, different severe
types of trichromacy defects like achromatopsia, and other
diseases related trichromacy defect like cone dystrophy or
cerebral achromatopsia were notincluded.

Conclusion

It concludes that patients with R-G CVD can
effectively perform the WA4DT. They displayed good results
and their sensory status can be checked by the W4DT. This
shows that W4DT is applicable for red green color vision
patients.
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