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HIGHLIGHTS

e This cross-sectional study was performed
on 200 diabetic patients.

e The mean age of patients was 46.41+3.17
years while 45.5% were female and 54.5%
were male patients.

e Controlled diabetes was observed in
64.5%(129) while 35.5%(71) patients showed
uncontrolled diabetes. The chi-square test
shows a highly significant (p=0.02) asso-
ciation of glycemic control on color vision in
patients with diabetic mellitus.

ABSTRACT

Background: Diabetes mellitus is a prevalent
non-communicable disease with deleterious
consequences. About 10-30% of the patients
coming from general medical OPD diabetic
retinopathy and 2/3“ of diabetics have an
increased risk of visualimpairment.

Objective: To check the effects of glycemic
control on color vision in diabetic patients
without clinically visible diabetic retinopathy.
Material and Methods: This descriptive cross-
sectional study was conducted at Al-Nafees
Medical College Hospital, Islamabad, in which
two hundred patients fulfilling the inclusion
criteria were selected for this study. Informed
consent was taken from every individual. Visual
acuity of each subject was measured and
recorded on researcher administered
guestionnaire, farsightedness was assessed with
a liquid crystal display Snellen chart and

AJAHS VOL. 07 ISSUE 04 OCT-DEC 2022

nearsightedness was checked by using a Roman
chart. After the visual acuity measurement,
subjective refraction was performed to obtain
the binocular single vision. After the best
corrected visual acuity color vision of the
individual was assessed with Ishihara 24 plate
chart then dilated fundus examination was
performed with a +90 D lens to rule out diabetic
retinopathy. The chi-square test was applied for
the correlation of diabetic status (controlled/
uncontrolled)with color blindness.

Results: The frequency of females was 45.5%
and males were 54.5% with a mean age of
46.41+3.17 years. Out of 200 patients, 68%(136)
showed normal color vision, 24%(48) of total
subjects had reduced color vision and 8%(16) had
colorvision impairment. Controlled diabetes was
observed in 64.5%(129) while 35.5%(71) patients
showed uncontrolled diabetes. The chi-square
test showed a highly significant (p=0.02)
association of glycemic control on color vision in
patients with diabetic mellitus.

Conclusion: There was a highly significant
association between the status of diabetes with
colorvision.
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INTRODUCTION

Diabetes mellitus (DM) is a prevalent non-
communicable disease with deleterious
consequences. In diabetes mellitus, the human
body produces a very limited amount of insulin
or the body develops insulin resistance, in both
cases, it affects the glucose transport to the
skeletal, which means high dextrose levels.' Type
1 and 2 diabetes is aboutand 5to 10% and 90 to
95% respectively of all diagnosed cases of this
disease.’

There are almost 30.2 million people in the
united states aged 18 years or above who are
affected by diabetes.’ Pakistan is in fourth
position worldwide and second position
amongst 21 Middle East and North African
countries in diabetes.’ Among both type 2 is most
prevalentwhichis about90%.’

In the underlying mechanism of DM, blood
glucose levels rise above the normal level, which
signals the nervous system and alters the
metabolism to fulfill the energy requirements of
the body. It also affects the metabolism in brain
tissues by shifting mechanisms from glucose to
ketone bodies and also causes different shifts in
energy metabolic pathways.® All the above shifts
in metabolic pathways occur before changes in
vascular stability, refractive changes and color
vision.’

About 10-30% of the patients coming from
general medical OPD diabetic retinopathy and
2/3 of diabetics have an increased risk of visual
impairment.® World Health Organization reports
that about 285 million people are visually
disabled and adds that defects in color vision are
one ofthe leading causes of visual disability in the
normal population. From a worldwide
perspective, the leading causes of blindness
include eye disease caused by high blood sugar
from diabetes with color vision deficiency,
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defective achromatic vision and abnormality of
contrast sensitivity. But it can be prevented with
the help of proper glycemic control.’

Various studies have projected that diabetic
retinopathy patient can have impaired color
vision. Moreover, the severity of impaired color
vision is directly proportional to the blood
glucose levels, the period with diabetes, or both."”
Impairment in color vision due to other systemic
disorders is called acquired color blindness. In
acquired color blindness, the patient is unable to
differentiate between different shades of a single
color. Universally data showed that 0.5% and 8%
of females and males respectively suffered from
color blindness." It is also reported that patients
having diabetes mellitus may also face the
problem of a slow decrease in color vision which
may negatively affect everyday performance.”
This study suggested measuring the color vision
in every diabetic patient without clinically visible
diabetic retinopathy as it could be helpful for the
early detection of retinal abnormalities. It could
also be beneficial to analyze the relationship
between metabolic control and retinal function.
It inspects the before-time color blindness
alteration in diabetic subjects at a possibility of
developing clinically demonstrable diabetic
retinopathy (DR). Therefore the current study
was designed to check the effects of glycemic
control on color vision in diabetic patients
without clinically visible diabetic retinopathy.

Material and Methods

This cross-sectional study was carried out at Al-
Nafees Medical College Hospital, Islamabad from
November 2020 to May 2021. All the patients
with diabetes mellitus without clinical visible
diabetic retinopathy of either gender or age
ranges from 30 to 60 years were part of this
study. A total of 200 subjects were included via
the non-probability samplings. Non-diabetic
patients, with visual acuity less than 6/18, any
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congenital disorders, history of glaucoma,
cataract and any corneal abnormalities or
patients with a history of any ocular surgical
treatment and who were incapable to recognize
or reply questions were excluded from the study.
Every participant was asked to read and sign a
written consent form before being part of the
current research. Self-administered proforma
was used to collect the information. Proforma
was used to collect patients' general information
such as (age, sex, the status of diabetes
(controlled/uncontrolled), treated visual errors
and color blindness of patients. A glucometer
was used to determine the random blood
glucose level to check the status of diabetes.
After history taking and determination of blood
glucose level visual acuity of both eyes was
assessed with the help of a liquid crystal display
(LCD) Snellen chart at a distance of six months.
After the refraction and most achievable
refractiveimprovement, the best corrected visual
acuity of the patients was recorded to fulfill the
inclusion criteria. After the best-corrected
distance correction near vision of the patients
was also assessed and then the color vision of the
patients was measured with Ishihara 24 plates.
The result is documented as normal if the
participant read 1-15 plates without 10 seconds
delay, if the subject studied < 10 plates the color
vision was documented as reduced color vision
and if the patients read <6 plates the color vision
was recorded as impaired color vision. After color
vision measurement patient was dilated for
fundus evaluation.

Following the complete dilation, fundus
assessment was done with the aid of a +90 D lens
to figure out the subjects without clinically
detectable diabetic retinopathy. The statistical
analysis was done with the help of SPSS version
20. The chi-square test was applied for the
correlation of diabetic status (controlled/
uncontrolled) with color blindness. The p-value
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<0.05was considered significant.

RESULTS

The total subjects included in this study were 200
and the mean age of the total subjects was
46.41+3.17 years. The data showed the
frequency of males 45.5%(91) was lower than the
frequency of females 54.5%(109). While
documenting the color vision 68%(136) showed
normal color vision, 24%(48) of the patients
showed reduced color vision and only 8%(16) of
the total subjects had impaired color vision.
About 64.5%(129) of the total subjects had
controlled diabetes while 35.5%(71) of total
patients were observed with uncontrolled
diabetes (Table I). The chi-square test showed a
significant association (p=0.02) of glycemic
control with color vision and there was no
association of color vision with age and sex (Table
).

Figure I: Frequency of Color Vision Defects
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Table I: Descriptive Characteristics of Variables
(n=200)

Variables

Age Mean age
Male, n (%)

46.41 +3.17
91(45.5%)

Gender
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Female, n (%) 109(54.5%)
Color Vision Normal 136(68%)

Reduced 48(24%)

Impaired 16(8%)
Status of | Controlled 129(64.5%)
Diabetes

Un-controlled 71(35.5%)

Table Il: Association of Color Vision with
Variables And Status of Diabetes

Variables Normal | Reduced | Impaired | p-value
Age 46.41+3.17 421
(mean+SD)

Gender Male n{%) 73(36.5%) | 13(6.5%) | 5(2.5%) 391
Female n{%) | 63 (31.5%) | 35(17.5%) | 1(5.5%)
Status of DM | Controlled n(%) | 127(63.5%) | 1(0.5%) | 1(0.5%) .020
Uncontrolled 9(4.5%) | 47(23.5%) | 15(7.5%)
n(%)
DISCUSSION

Evaluation of color vision is one of the most
excellent screening techniques for the
assessment of early visual impairments in
diabetic subjects without clinically visible DR.
Color vision may also be impaired if visual acuity
is normal.” This study's results illustrate a well
significant association (p-value 0.02) between
color vision and the status of glycemic control.
These results correlate with another study
carried out by Manisha which demonstrates a
considerable relationship between color vision
functions with the status of diabetes.” The
findings of the current study also illustrate the
comparable outcome with another study, that
there was a considerable association between
diabetic status (controlled/uncontrolled) with
color vision.” Therefore, it was figured out that
colorvision function will be defective as the blood
glucose level shows variations.

Rashm et al carried a similar research to find out
the status of color vision and its associations with
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the duration of diabetes as well as with glycemic
control. The conclusion of this study also showed
the same results as this study color vision was
drastically lesser in diabetic patients without
retinopathy."

Another similar study concluded the same
results as this study. The referenced study ruled
out color vision and visual acuity in patients
having diabetes. Their results also observed that
there was a significantly impaired color vision in
subjects having diabetes mellitus without
clinically visible diabetic retinopathy."”

The results of this study revealed the significant
association of color vision with the status of
diabetes. Another study concluded thatthereis a
significant association between acquired color
vision deficiency and the status of diabetes
mellitus.” It also reported that patients who had
the uncontrolled status of high blood glucose
level showed more frequency of acquired color
vision deficiency. So, it is recommended that the
status of diabetes is liable for color vision status.
Central vision is accompanied by a macula that
has a great number of cones. As the macula is
more affected in uncontrolled diabetic patients
so these patients show a significant level of color
vision deficiency.”

This study showed an insignificant association of
color vision with the age and gender of patients.
The conclusion of this study was also relatable to
the conclusion of the referenced study observed
that the diabetic status was independent of age,
sex and history of ocular surgery.”

Another study was conducted by Gualtierietal, to
find out the color vision in diabetic patients
without retinopathy. The finding of their study
shows that there was a significant reduction of
visual acuity and color vision in diabetic patients
without diabetic retinopathy. Evidence exists
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which also suggests that both color vision and
contrast sensitivity changes occur due to
diabetes and reduced color vision depends on
the duration of diabetes and poor diabetic
control.”’ The finding of their study also matched
this study which shows that color vision loss
depends on the duration of diabetes and poor
glycemic control.

Therefore, color vision assessment is a helpful
screening tool for ruling out retinopathy. It seems
to be beneficial in detecting the relationship
between retinal function and metabolic control.”
Another study recommended that reduced color
vision in diabetic patients shows an association
with raised blood glucose level.”

The result of this study also suggests that DM can
have early retinal pathology even in patients who
showed good visual acuity. Therefore, color
vision assessment can also give more beneficial
knowledge about visual dysfunction in diabetic
patients that is unable to obtain from the
assessment of visual acuity only.

CONCLUSION

The status of diabetes (controlled/uncontrolled)
shows a significant association with color vision.
Age and gender show no significant association
with color vision. This study draws attention to
assessing the color vision of each diabetic patient
to overcome the progression of diseases.
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