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ABSTRACT

Objective: To determine the relationship between lens opacities and color discrimination ability in cataract patients at the Special Eye Hospital in
Palembang.

Methods: A case study was undertaken in January to March 2017 at the Special Eye Hospital in Palembang. There were 80 cataract patients who
met the inclusion and exclusion criteria. The relationship between lens opacities and color discrimination ability was analyzed using Spearman rho
correlation test using SPSS version 18.0.

Results: About 51.2% out of 80 cataract patients, most patients were diagnosed with nucleotide cataract with the majority degree of opacities is
Grade III (50%). Average of total error score was 51.425+51, 441 (range 0-312). The correlation test results showed a significant weak positive
correlation between lens opacities and color discrimination ability (r=0.376; p=0.001; n=80) where the percentage of effect of lens opacities to color

discrimination ability was only 7.9% (R?=0.079).

Conclusion: There was a significant weak positive correlation between lens opacities and color discrimination ability.
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INTRODUCTON

The main function of the lens is to transmit light and focus the light to
fall right in the retina. To support the function required a transparent
lens. The transparency of the lens depends on the orderly arrangement
of lens and protein cells [1].

Cataracts are lens opacities that inhibit normal vision. Although
cataracts are mostly age-related, children may also be born
with cataracts, or acquired after trauma, inflammation, and some other
diseases [1-7]. Pathogenesis of senile cataracts includes many factors,
one of the main causes is the degeneration of lens proteins caused by
aging, which triggers the occurrence of symptoms such as opacities,
dimness of sight, watery eyes, and double vision [7,8].

In the advance phase, transparent lens changes from transparent to
yellowish and brownish. Along with the development of cataracts to
a more advanced level, the lens will become completely murky and
trigger the occurrence of blindness. Heavier cataracts can affect the
occurrence of visual disturbances and the ability to discriminate colors,
in particular color discrimination in the red and purple spectrum, and
the blue and green color spectrum [7,9]. This condition is due to an
increase in optical density of the lens causing a change in transmission
light through the lens, and the more yellow the color of the lens, the
more absorbed light with a short wavelength with a spectrum between
450 and 470 nm [10].

Data available for color discrimination ability in other types of cataracts
are still few, and there has been no previous research at the Special
Eye Hospital of the people in South Sumatra became the basis of
consideration of research on the relationship of lens opacities and color
discrimination ability.

METHODS

A descriptive research in the form of serial cases was undertaken in
January to March 2017 at Special Eye Hospital in Palembang. There
were 80 cataract patients who fulfilled the inclusion and exclusion
criteria. The protocol has been approved of Ethics Committee, Faculty
of Medicine Sriwijaya University.

Examination of cataract grade was performed to determine lens
opacities value, while the color discrimination examination was
performed using Farnsworth Munsell 100 Hue.

The frequency and distribution of cataract patient’s data are described
in univariate table form, and the relationship between lens opacities
and color discrimination ability is analyzed using Spearman rho
correlation test. Data analysis was performed using SPSS version 18.0.

RESULT

In the period January-February 2017 there are 80 cataract patients who
meet the criteria of inclusion and exclusion.

Table 1 summarize that out of 80 cataract patients, there are 40 male
(50%) and 40 female (50%) with average age 63.58+9.508 years (age
range 50-84 years). Patients with cataracts in this study the majority
of low education as much as 63.8% (no school, elementary and junior
high) and the majority do not work as much as 56.2% (housewives and
pensioners).

The ophthalmological characteristics of the research subjects are
shown in Table 2. In this study, the location of cataracts in the right eye
was 36 people (45%) and the left eye of 44 people (55%).
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Patients were diagnosed with nuclear cataracts of 41 patient (51.2%),
followed by cataract mixture of 30 patient (37.5%), and cortical
cataracts and subscapularis posterior each of 6 patient (7.5%) and
3 patient (3.8%) with the majority degree of opacities lens is Grade III
(50%).

Ability of color discrimination of cataract is 48 medium discrimination
(60%), followed by superior discrimination 21 patient (26.2%), and
low color discrimination of 11 patient (13.8%), with mean total error
score (TES) equal to 51.425+51.441 (total error range 0 through 312).

Table 3 summarized a no significant weak negative correlation between
visus and lens opacities (r=-0.071; p=0.531; n=80) and a no significant
weak positive correlation between virus and color discrimination
ability (r=0.167; p=0.138; n=80).

Table 1: Characteristics demographics of research subject

Characteristics Total (%)
Age (years), mean+SD 63.58+9.508 (50-84)
Sex n (%)
Male 40 (50.0)
Female 40 (50.0)
Education, n (%)
No school 12 (15.0)
Elementary school 32 (40.0)
Junior high school 7 (8.8)
Senior high school 17 (21.2)
Bachelor degree 12 (15.0)
Occupation, n (%)
Housewives 32 (40.0)
Private employees 24 (30.0)
Laborers/farmers 11 (13.8)
Pensioners 13 (16.2)

Table 2: Ophthalmological characteristics of research subjects

Characteristics Total

TES, mean+SD 51.425+51.441 (0-312)
Location of cataract, n (%)

Right eye 36 (45.0)
Left eye 44 (55.0)
Type of cataract, n (%)
Nuclear cataract 41 (51.2)
Cortical cataract 6(7.5)
Subscapularis posterior cataract 3(3.8)
Mixture cataract 30 (37.5)
Degree of cataract n (%)
Grade | 6(7.5)
Grade II 33 (41.2)
Grade I1I 40 (50.0)
Grade IV 1(1.2)
Color discrimination ability, TES n (%)
Low 11 (13.8)
Medium 48 (60.0)
Superior 21 (26.2)

TES: Total error score

Table 3: Analysis of virus with opacities of lens and color
discrimination ability in cataract patients

Korelasi N Mean+SD R P
Virus 80  0.913+0.274 -0.071*  0.531*
Lens opacities 80  2.45+0.654

Virus 80 0.913+0.274 0.167* 0.138*
Color discrimination =~ 80  51.425+51.441

ability

*Uji Spearman, P=0.05
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From the analysis of linear regression obtained R?=0.010. This result
showed that the percentage of virus effect on lens opacities is only 1%
as well as the percentage effect of virus on color discrimination ability
is only 1%.

Table 4 found a significant weak positive correlation between lens
opacities and color discrimination ability (r=0.376; p=0.001; n=80).
Moderate positive correlation between lens opacities and color
discrimination ability in nuclear cataract (r=-0.590; p=0.000; n=71),
nonsignificant weak negative correlation between lens opacities and
color discrimination ability in cortical cataract (r=-0.269; p=0.193;
n=25) and nonsignificant weak negative correlation between lens
opacities and color discrimination ability in subcapsularis posterior
cataract (r=-0.262; p=0.327; n=16).

From the analysis of linear regression obtained R?=0.079. This result
showed the percentage of effect of lens opacities to color discrimination
ability only equal to 7.9%, where effect of lens opacities to color
discrimination ability in nuclear cataracts only 20%, effect of lens
opacities to color discrimination ability in cortical cataract only equal
to 6.4% and the effect of lens opacities on color discrimination abilities
in posterior subcapsular cataracts of only 6.9% (Table 5).

In this study, the most common hue/color impacts affected by cataract
were blue green-blue by 53 people (39.3%) and green yellow-green
by 43 people (31.9%), while the least affected hue/color by cataract
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Fig. 1: Correlation of virus with opacities on cataract patients
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Table 4: Analysis of opacities of lens and color discrimination ability in cataract patients

Type of cataract Correlation N Mean+SD R p
All type Lens opacities 80 2.45+0.654 0.376* 0.001*
Color discrimination ability 80 51.425+51.441
Nuclear Lens opacities 71 2.23+0.637 0.590* 0.000*
Color discrimination ability 71 53.75+53.76
Cortikal Lens opacities 25 2.6x0.577 -0.269* 0.193*
Color discrimination ability 25 63.12+58.84
Subcapsularis Lens opacities 16 2.5+0.516 -0.262* 0.327*
Posterior Color discrimination ability 16 64.68+71.15
*Uji Spearman, P=0.05, SD: Standard deviation
Table 5: Comparison of correlation and effect of lens opacities
with color discrimination ability in each cataract morphology 000
Morphology N Correlation (r) R? r=0,376
Nuclear cataract 71 0.590 0.200 °
Cortical cataract 25 -0.269 0.064 e
Subcapsularis posterior cataract 16 -0.262 0.069
P=0,001
Table 6: Type of hue/color error in cataract patient

Hue/color error Total (%)
Blue green-blue 53 (39.3)
Green-blue green 3(2.2)
Green yellow-green 43 (31.9)
Purple-red purple 9 (6.7)
Purple blue-purple 2(1.5)
Red-yellow red 15 (11.1)
Red purple-red 2 (1.5)
Yellow-green yellow 4(3.0)
Yellow red-yellow 4 (3.0)
Total 135 (100)

Table 7: Type of hue/color error based on cataract morphology

Hue/color error n (%)

Nuclear Cortical Subcapsularis

posterior

Blue green-blue 13 (28.3) 52 (41.6) 10 (37)
Green-blue green 2(4.3) 3(24) 0(0)
Green yellow-green 17 (37.0) 38(30.4) 7 (25.9)
Purple-red purple 3(6.5) 9(7.2) 3(11.1)
Purple blue-purple 0(0) 2 (1.6) 0(0)
Red-yellow red 8(17.4) 12 (9.6) 4(14.8)
Red purple-red 0(0) 2(1.6) 0(0)
Yellow-green yellow 2 (4.3) 4(3.2) 1(3.7)
Yellow red-yellow 1(2.2) 3(24) 2(74)
Total 46 (100) 125 (100) 27 (100)

is purple blue-purple dan red purple-red each of 2 people (1.5%)
(Table 6).

From Table 7 can be seen on the most commonly affected hue/color
error in nuclear cataract is blue green-blue hue as many as 52 people
(41.6%). In the cortical cataract, the most affected hue/color are
green, yellow-green hue is 17 patient (37%) whereas in the posterior
subcapsularis cataract the most affected hue/color is the blue green-
blue hue of 10 patient (37%).

DISCUSSION

The most cataract morphology type was 51.2% of nuclear cataracts
followed by mixture cataracts of 37.5%. The results of this study were
not much different from the Valero study in Spain in 2001 where the
majority of cataract patients had a nucleus morphology type of 50%
followed by mixed cataracts of 41.4% [11].
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Fig. 4: Correlation of lens opacities and color discrimination on
nuclear cataract patients

The Farnsworth color discrimination test is one of the tests to assess
color discrimination, so as to separate patients with normal color vision
separated into superior, medium and low color discriminations [12-20].
Scores or error values are calculated based on the distance between
errors two panels. The sum of the error values of the entire set of panels
is the TES [12-21].

In this research, the mean TES of cataract patients was 51.425+51.441
with range 0-312 whereas 60% had medium discrimination ability
(total error range 20-100), 26.2% superior discrimination ability
(total error range 0-20) and 13.8% low discrimination ability (TES
>100). Most hue/color errors are blue green-blue and green yellow-
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Fig. 5: Correlation of lens opacities and color discrimination on
cortical cataract patients
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Fig. 6: Correlation of lens opacities and color discrimination on
subcapsularis posterior cataract patients

green in both the nuclear, posterior cortical and subcapsularis
cataracts.

The average TES in this study is 51.425+51.441; this value is lower than
the mean TES in Kessel research in 1999 where got a score equal to
83+79.43 while Erb research in 1997 in healthy person obtained TES
higher than in patients with cataracts of 61.4+3.43.48. This difference
inresults indicates that color discrimination ability is not only impacted
by lens opacities alone but is also affected by retinal damage, damage to
the optic nerve and disturbance to the refractive medium.

In this research, there was a significant positive correlation between
lens opacities and color discrimination ability (r=0.376; p=0.001; n=80)
where percentage affect of lens opacity to color discrimination ability
was only 7.9%. If the correlation and the affect of lens opacities to color
discrimination ability for based on the morphology of cataracts then
obtained the result that the nuclear cataract has the correlation and the
greatest influence is the correlation is with the influence of 20%.

The ability of color vision is a reflection of the good photoreceptor
function located in the retina. Any disease affecting photoreceptors and
optic nerve fibers can cause changes in color perception. Coellner’s rule
states that damage from the retina causes a tritan defect, and damage
to the optic nerve causes a red-green defect. Changes in color vision

Asian ] Pharm Clin Res, Vol 11, Issue 2, 2018, 359-362

acquired unlike congenital color changes in color that can occur in
several types and there is a degree of severity during disease. Visual
impairment and pre-existing field of view can make color vision
assessment difficult. 19-24 in addition, interference with the refraction
medium may inhibit the entry of light impulses into the retina, thus
affecting a person’s ability to discriminate color [2].

CONCLUSION

There is a significant weak positive correlation between lens opacities
and color discrimination ability in cataract patients where the greatest
correlation and effect is the nuclear cataract.
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