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abstract

Pseudoisochromatic	plate	tests	such	as	the	Ishihara	while	very	effective	in	screening	color	deficiencies	in	adults,	have	limited	
effectiveness	for	young	children.	At	present,	a	new	pseudoisochromatic	color	plate	test	specifically	designed	for	young	children,	“Color	
Vision	Testing	Made	Easy”	(CVTME)	has	recently	been	introduced.	The	purpose	of	 this	study	is	 to	analize	 the	difference	in	 time	
length	duration	of	examination	between	Waggoner	(Color	Vision	Testing	Made	Easy)	and	Ishihara	in	children	under	6	years	old.	All	
35	children	by	the	age	4	until	6	years	old	were	examined.	It	consist	of	18	girls	and	17	boys.	First	they	were	checked	the	visual	acuity	
using	Snellen	chart,	then	they	were	tested	using	Ishihara	and	Waggoner	(Color	Vision	Testing	Made	Easy)	which	used	to	diagnose	and	
classify	any	color	deficiency.	Then,	the	time	were	recorded	while	they	read	each	plate	of	the	colour	test.	From	35	children,	34	children	
had	good	visual	acuity	on	both	eyes,	and	only	1	child	who	had	right	eye	visual	acuity	bellow	normal.	Then,	from	the	colour	testing,	
all	children	using	both	tests	got	a	result	of	normal	colour	vision.	From	the	time	duration,	Waggoner	test	took	longer	than	Ishihara,	
and	it	is	statistically	significant	(p	>	0.005).	In	conclusion,	this	study	indicated	that	Waggoner	have	the	same	result	with	Ishihara	in	
detecting	color	blindness,	but	examination	using	Waggoner	takes	a	more	time	compare	to	Ishihara.
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introduction

There is a recognized need for color vision screening 
for young children. The identification of congenital color 
deficiency is important because color is used in pre-school, 
kindergarten, and early elementary gredes to provide 
a stimulating environment and more importantly, as a 
teaching tool. Color is often used as a vehicle to teach 
concepts such as same and different, group identification, 
patterning, and classification. A teacher might not realize 
that it is the color recognition component of the educational 
task or material that is confusing to the child with an 
undiagnosed color deficiency, not the educational task 
itself. Thus, the child might appear to be slow or thought 
to have learning difficulties. If it were known that the 
child had a color deficiency, teachers could easily adapt 
their instructional methods to be less dependent on color 
discrimination.1 

Color vision deficiency is the inability to distinguish 
certain shades of color or in more severe cases, see colors at 
all. The term “color blindness” is also used to describe this 
visual condition, but very few people are completely color 
blind. The prevalence of color blindness is of approximately 
7% in men and 0.5% in women. Often, young children can 
confuse colors despite their visual acuity being normal. In 
this sense, to test color vision in children is a challenge. 
Young children affected by congenital dyschromatopsia 
can present difficulties with school material and may be 
labeled by teachers and classmates as being less intelligent 
or not very cooperative. Consequently, early diagnosis of 
congenital dyschromatopsia would allow for minimization 
of these problems, improvement of adaptation of children 
to their dysfunction, and, also, for better planning of their 
professional future.2,3
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Currently, the diagnosis of congenital dyschromatopsia 
is carried out with tests that are expensive and are not 
practical for application with large population samples. 
The new pediatric pseudoisochromatic (different colored 
dots) color vision test contains 14 plates. The simple objects 
(circle, star, square) and pictures (boat, balloon, dog) make 
color vision testing fun, quick and easy for all age groups- 
especially 3 to 6 year old pre-school children.2 

methods

We carried out a cross-sectional study with 35 schoolage 
children (17 boys and 18 girls) selected from Pertiwi 
Teladan Kindergarten, Surabaya. The study was carried out 
for one week (26 September–01 October 2011). School was 
choosen by convenience. The age of children varied from 
4 to 5 years. We did not receive any information on any 
student presenting congenital dyschromatopsia (or color 
blindness). Students were examined after written informed 
consent of parents (guardians) and teachers. The two color 
vision tests, namely Ishihara’s	Design	Charts	for	Colour	
Deficiency	of	Unlettered	Person. with 8 color plates and 
the Waggoner test (Color	Vision	Testing	Made	Easy), were 
applied sequentially.

We devided the tests into two session for each tests. The 
Ishihara plate 1–4 and 5–8, then Waggoner test, plate 1–9 
and A-C. The time were record using stopwatch while the 
children doing test. Students received group orientation on 
how to correctly read the Ishihara with 8 color plates and 
the Waggoner test (Color	Vision	Testing	Made	Easy).

results

The Waggoner test (Color	Vision	Testing	Made	Easy) 
and the Ishihara color plates tests were carried out in 40 
school-age children during the study period. But, 5 children 
refused to continue the test. So, only 35 choldren who 
finished both test. The children consist of 17 boys (average 
of 48.6%) and 18 girls (average of 51.4%). Children aged 
were 4–5 years (average of 4,63 years).

The visual acuity from most of the children were 
normal. We were using Snellen chart. The results were 

5/5 for the right eye in 34 children ( average of 97.1%) and 
only 1 child who had decrease visual acuity (average of 
2.9%). For the left eye the results were 5/5 in all children 
(average of 100%).

The time length in reading Ishihara test and Waggoner 
test were recorded. The measurement were devided into 
two categories, first were for Ishihara plate 1–4 and 
Waggoner plate 1–9, the other were for Ishihara plate 5–8 
and Waggoner plate A-C. The result were tested using 
Kolmogorov Smirnov test, continued with Wilcoxon 
Signed Rank test.

In Table 4 it showed that time duration in reading 
Ishihara color test plate 1–4, maximum value was 12,67 
second and minimum value was 1,24 second, with median 
value was 2,17 second. Meanwhile, time needed in reading 
Waggoner plate 1–9 minimal value was 3,02 second, 
maximum value was 8,91 second, with mean value was 
4,72 second and median value was 4,49 second. From 
those results using statistical analysis showed significant 

Table 4. Time Length Duration in Reading Color Vision Test for every plate

N
Min 

(second)
Max 

(second)
Median 
(second)

Mean 
(second)

SD p

Ishihara 1–4 35 1,24 12,67 2,18 2,43 1,86
Waggoner 1–9 35 3,02 8,91 4,59 4,72 1,06 0,000*
Ishihara 5–8 35 2,93 12,32 7,45 7,39 2,17

Waggoner A–C 35 2,20 7,71 3,60 3,99 1,41 0,000#

*: Wilcoxon Signed rank test
#: Paired t test

Table 1. Sex Distribution

Sex Frecuency Percentage (%)

Boys 17 48,6
Girls 18 51,4

Total 35 100

Table 2. Age Distribution

N Minimum Maximum Mean SD

Age
(years) 35 4,00 5,42 4,63 0,39

Table 3. Visual Acuity

VA Frecuency Percentage

Right Eye 1⁄60 1 2,9
5⁄5 34 97,1

Left Eye 5⁄5 35 100
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difference between Ishihara test plate 1–4 and Waggoner 
test plate 1–9 (p = 0.000).

The result for Ishihara plate 5–8 showed minimal value 
was 2,93 second, maximum value was 12,32 second, with 
mean value was 7,39 second and median value was 7,45 
second.

Meanwhile for the Waggoner test plate A-C showed 
minimum value was 2,20 second, maximum value 7,71 
second, with mean value was 3,99 second and median was 
3,60 second. From those results using statistical analysis 
showed significant difference between Ishihara test plate 
5–8 and Waggoner test plate A-C (p = 0.000).

The results of time length (table 5 and 6) difference 
between the two test then calculated to see the corellation 
between those two. The correlation was calculated using 
Pearson correlation test, and got the result medium strength 
correlation. 

discussion

Pseudoisochromatic (PIC) Test is invented based on a 
color confusion suffered by a color vision defected person. 
The point of this test is to put a figure or symbol in a certain 
color against a different background, so that someone with 
color vision deficiency will see that the figure or symbol 
and the background are of the same color. This PIC test 
is commonly used mainly as a screening test to identify 
individuals with congenital color vision deficiency.

One of the most commonly used color-blind screening 
tools to reveal whether or not an individual has color 
deficiency is pseudoisochromatic (PIC) test. Ishihara test 
is probably the most popular PIC test and it consists of four 
different kinds of test, which are 8-plate, 16 plate, 24 plate 
and 38 plate. Based on what has been mentioned above, 
that this PIC method has advantages such as relatively 
easy to perform and to understand, it can be used in 

almost any environments, children included. The obstacle 
in conducting test using tools with PIC method for pre-
schoolers is that there has not yet been invented a simple 
and easy-to-understand symbol or method for children. 
Waggoner test (color vision testing made easy) is created 
specifically for children, especially 3–6 year-old children. 
This has interested researchers to conduct a research on 
its efficacy.

Significant results are gained statistically, in correlation 
between the duration of the color test in Ishihara test plate 
1–4 and Waggoner 1–9, shows that the longer it takes to 
read each plate of Ishihara test the same will happen in 
reading Waggoner 1-9. Thus the correlation between the 
length of time needed in conducting Ishihara test plate 5–8 
and Waggoner A-C, has a statistically significant result.

Our Study indicates that the CVTMET is very effective 
color vision deficiency screener. The color vision testing 
made easy (CVTMET), uses the identification of simple 
shapes and objects to detect red-green color deficiencies 
and was designed to examine patients of all age groups. 
However, the elevated cost of this test and its limited 
availability rendered the comparison with our test 
unfeasible. 

The measurement of time duration between the two tests 
show that Ishihara test takes shorter time for the children, 
rather than Waggoner. The reason of those result, we 
assume that Ishihara test is more familiar to those children 
rather than Waggoner. The number of plate of Ishihara 
test is less than Waggoner. But, weak point of this study 
is that we did the Ishihara test before the Waggoner, so 
the tiredness factor of the children influence to this study.

conclusion

The measurement of time duration of Ishihara test is 
shorter than Wagonner. Ishihara test seem more familiar 
for children. 
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Table 5. Corellation in Time Duration in Color Vision between 
Ishihara plate 1–4 and Waggoner plate 1–9

Ishihara plate 1–4

Waggoner plate 1–9
rs 0,643
p 0,000*
N 35

*: p < 0,01 (signifikan)

Table 6. Corelation in Time Duration in Color Vision between 
Ishihara plate 5–8 and Waggoner plate A–C

Ishihara plate 5–8

Waggoner plate A-C
r 0,515
p 0,002*
N 35

*: p < 0,01 (signifikan)




