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ABSTRACT 

 
 

Background 
Diabetes mellitus is a series of chronic metabolic disorders due to the pancreas does not produce enough insulin resulting  

from  defects in insulin secretion, insulin action, or both leading  to the increase of glucose concentration  in blood. Diabetic 
retinopathy is a retinal disorder found in diabetic patients. It is a cause of blindness found throughout the world. As diabetes 
increases and glycemic control worsens, these diabetic patients have a decrease in contrast sensitivity. Clinically, it can be used as 
a tool in assessing retinal function in diabetic patients. Contrast sensitivity test has a strong indication and is a prediction of a real 
picture of vision that affects the  quality of life of someone. 

Method 
This study was observational analytic with a cross sectional study method. The subjects were control patients without 

diabetes mellitus, people with diabetes mellitus less than 5 years and people with diabetes mellitus for more than 5 years at the 
Sumatera Utara University Hospital. 

 
Results 

 Of the 45 subjects (90 eyes), 15 subjects (30 eyes) experiencing a decrease in the value of contrast sensitivity, namely 
people with diabetes mellitus more than 5 years. 
 
Conclusion 

There was no relationship  between age and group characteristics of the subjects (p value > 0.05). There was no 
relationship between age and contrast sensitivity values (p value > 0.05). There was a relationship between the characteristics of 
the patient group in the study subject to contrast sensitivity values (p value <0.05). There was a significant difference in the value 
of contrast sensitivity between groups of control patients without diabetes mellitus with a group of  diabetic patients < 5 years, a 
group of control patients without diabetes mellitus with  group of diabetic patients > 5 years and between group of diabetic 
patients < 5 years with diabetic patients > 5 years (p value <0.05). 
 
Keywords: Diabetes Mellitus, Diabetic Retinopathy, Contrast Sensitivity, Pelli Robson Chart 
 
 
 

INTRODUCTION  
 

Diabetes mellitus is a group of metabolic diseases with characteristics of hyperglycemia that occur due to abnormal 
insulin secretion, insulin performance or both. Diabetes mellitus cannot be cured but blood sugar levels can be controlled through 
diet, exercise, and medication. To be able to prevent the occurrence of chronic complications, good DM control is needed.1 

            Diabetic retinopathy is a retinal disorder found in people with diabetes mellitus. The abnormalities found in the 
examination of diabetic retinopathy due to prolonged diabetes mellitus can be aneurysms, dilated veins, bleeding and fat 
exudates.3,4,5 Sensitivity of contrast is the value of the amount of contrast between light and dark (monochrome or color), which is 
needed to detect or recognize a visual target. This value shows information about visual functions that are not detected by Snellen 
chart or field of view tests.6 
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II. METHOD 

 
This study is an analytic observational with cross sectional design study with control was approved by the ethics 

committee of Medical Faculty of  Sumatera Utara University. The research subjects were all patients in the Neuro Ophthalmology 
Division and Endocrine Metabolic Diabetes Division of Sumatera Utara University Hospital with control patients without 
diabetes mellitus, patients with diabetes mellitus less than 5 years and  diabetic  patients for more than 5 years from September to 
October 2018. The samples for 45 patients  over 40 years  were tested firstly for the acuity of  vision, and followed  by  
examination of the anterior segment using a Slit Lamp, then examination of intraocular pressure by using the Schioetz Tonometer 
to assess eyeball pressure, then examination of posterior segment using Funduscopy Direct then, contrast sensitivity testing was 
carried out using Pelli Robson Chart so that contrast sensitivity of patients without evaluation of diabetes mellitus could be 
evaluated, patients with diabetes mellitus less than 5 years and people with diabetes mellitus were more from 5 years. The data is 
entered with SPSS (IBM SPSS Statistic for Windows, Version 19.0). Anova One Way Test (relationship between age and contrast 
sensitivity values) p value > 0.05 is considered not significant. Chi-Square Test (relationship between characteristics of patient 
groups in research subjects against contrast sensitivity values) p value < 0.05 is considered significant. In the multiple 
comparisons test,  the LSD method (the difference between the variables of contrast sensitivity values) showed that there were 
significant differences in contrast sensitivity values between the control patients without diabetes mellitus and those with diabetes 
mellitus less than 5 years, the group of patients without diabetes mellitus with groups people with diabetes mellitus more than 5 
years and between groups of people with diabetes mellitus less than 5 years with a group of people with diabetes mellitus more 
than 5 years (p < 0.05). 
 

III. RESULTS  
 

Of the 45 subjects (90 eyes), there were 15 subjects (30 eyes) experiencing a decrease in the value of contrast sensitivity, 
namely people with diabetes mellitus more than 5 years. 
 

Table 1. Distribution of subjects  based on  the characteritics of demography  
 

Characteristics n % 
Age   

• 46 - 55  years  14 31.1 
• 56 - 65 years 16 35.6 
• > 65 years 15 33.3 

Sex   
• Female  21 46.7 
• Male  24 53.3 

Patient  Group   
• Control 15 33.3 
• DM < 5 year 15 33.3 
• DM > 5 year 15 33.3 

Total 45 100 
In table 1 it  shows that the distribution of research subjects based on demographic data.  From the table,  it can be 

concluded that the number of research subjects is 45 people based on the age according to The Ministry of Health, Republic of 
Indonesia in 2009, subjects aged 46-55 years were 14 people (31.1%), subjects aged 56-65 years were 16 people (35.6%) and 
subjects with age> 65 years as many as 15 people (33.3%) with a total subject of 45 people (100%). Female were 21 people 
(46.7%), while male were 24 people (53.3%), with a total subject of 45 people (100%). From table 4.1, it also shows that subjects 
with control patients as many as 15 people (33.3%), subjects with patients with diabetes mellitus <5 years as many as 15 people 
and subjects with patients with diabetes mellitus> 5 years as many as 15 people (33.3%) with a total subjects of 45 people 
(100%). 
 

Table 2. Distribution of Age Correlation Againts Characteristics of Patients Group  
 

Age (Years) 
 Patient  Group   

Total p value Control DM < 5 years DM > 5 years  
n % n % n % 

46 – 55 7 46.7 4 26.7 3 20.0 14 0.599 
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56 – 65 4 26.7 6 40.0 6 40.0 16 
> 65 4 26.7 5 33.3 6 40.0 15 
Total 15 100 15 100 15 100 45  

 
From table 2 above, it  explains that the characteristics of research subjects aged 46-55 years with control patients as 

many as 7 people (46.7%), subjects with < 5 years diabetes mellitus as many as 4 people (26.7%), subjects with diabetes mellitus 
> 5 years as many as 3 people (20.0%) with a total subject of 14 people (100%). Research subjects aged 56-65 years with control 
patients as many as 4 people (26.7%), subjects with <5 years diabetes mellitus as many as 6 people (40.0%), subjects with 
diabetes mellitus > 5 years as many as 6 people (40.0%) with total subjects 16 people (100%). Research subjects aged > 65 years 
with control patients as many as 4 people (26.7%), subjects with < 5 years diabetes mellitus as many as 5 people (33.3%), 
subjects with diabetes mellitus > 5 years as many as 6 people (40.0%) with a total subject 15 people (100%). The results of the 
Chi-Square Test obtained p value 0.599 meaning there was no relationship between age on the characteristics of the group of 
study subjects (p value > 0.05). 
 

Table 3. Distribution of Age Correlation to Contrast Sensitivity Value 
 

Patient Group  Age 
(Years) 

Contrast Sensitivity Value  p value 
    n               x̄ ± SD 

 
Control 

46-55     7         1.9500 ± 0.001 0.269 
56-65     4         1.9475 ± 0.005 
> 65     4         1.9493 ± 0.001 

 
DM < 5 year  

46-55     4       1.9000 ± 0.001 
0.299 56-65     6       1.9017 ± 0.040 

> 65     5       1.8960 ± 0.089 
 
DM > 5  year 

46-55     3       1.5500 ± 0.001 
0.507 56-65     6       1.5500 ± 0.001 

> 65      6        1.5750 ± 0.612 
 
Results of Anova one way test in table 3 above explains the absence of a relationship between age and contrast 

sensitivity values in control patients with a value of 0.269. In patients with diabetes mellitus < 5 years, there was also no 
relationship between age and sensitivity value contrast with p value 0.299 and in patients with diabetes mellitus > 5 years there is 
also no relationship between age and contrast sensitivity values with p value 0.507. In this study the relationship between the 
value of contrast sensitivity and increasing age did not have a significant value, namely p value > 0.05. 
 

Table 4. Distribution of Characteristics of Groups of Research Subjects with Contrast Sensitivity Value 
 

Patient Group  
Contrast  Sensitivity  Value   

Total 
n       % 

p value Decrease  
n      % 

Normal 
n       % 

Control          0       0         15     100          15    100  
DM < 5 year           0       0         15     100          15    100 0.0001 
DM > 5 year         15    100          0        0          15    100  

 
 

From table 4 it illustrates the relationship between the characteristics of the group of study subjects with contrast 
sensitivity values  with p value 0.0001 according to the Chi-Square Test.  From the above data, it can be concluded that there is a 
relationship between the characteristics of the group of patients in the study subject to contrast sensitivity values (p value <0.05). 
 

Table 5. Distribution of Contrast Sensitivity Value  
 

Patient  Group  n 
Contrast Sensitivity Value  

p value 
x̄ ± SD 

Control                      15                             1.949 ± 0.003                0.0001 
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DM < 5 year  15                             1.899 ± 0.006                      
DM > 5 year  15                             1.560 ± 0.387               

 
Anova one way test results in table 5 above explains the difference in Contrast Sensitivity Value which is significant  with  

p value 0.001 (p value < 0.05). To see the average Sensitivity Value Different contrasts, it  can be seen by the multiple 
comparisons LSD method, namely: 

 
Table 6.  Distribution of the difference between Variable  of Contrast Sensitivity Value  

 
The difference  between  Variable  of  Contrast  Sensivity  Value p value 

Control with DM < 5 year  0.0001 
Control with DM > 5 year  0.0001 
DM < 5 year with DM > 5 year  0.0001 

 
In table 6 it can be seen that there is a significant difference in the value of contrast sensitivity between groups of control 

patients without suffering from diabetes mellitus with a group of patients with diabetes mellitus < 5 years (p value 0.0001). 
Significant differences in contrast sensitivity values were also obtained between groups of control patients without suffering from 
diabetes mellitus with a group of patients with diabetes mellitus > 5 years (p value 0.0001) and between groups of patients with 
diabetes mellitus < 5 years with groups of diabetes mellitus > 5 years (p value 0.0001 ).  
 

 IV. DISCUSSION  
 
Diabetes mellitus is a series of chronic metabolic disorders due to the pancreas does not produce enough insulin, causing 

insulin deficiency as a result of there is an increase in glucose concentration in the blood.1,5 World Health Organization (WHO) 
predicts an increase in the number of people with diabetes 8.4 million in 2000 to around 21.3 million in 2030. Contrast sensitivity 
is the value of the amount of contrast between light and dark (monochrome or color), which is needed to detect or recognize a 
visual target. This value shows information about visual functions that are not detected by Snellen charts or field tests. Sensitivity 
can be measured in various spatial frequencies to detect functional defects in less sensitive parts of retinal ganglion cells (RGCs) 
or in the higher visual pathway.7,8,11,12 In normal subjects,  contrast sensitivity and visual acuity are interconnected. Decreased 
vision due to refractive abnormalities is said to have an effect on contrast sensitivity. However, various types of visual 
dysfunction including cerebral lesions, optic neuritis, glaucoma, diabetes neuropathy, cataracts can reduce contrast sensitivity 
even though the vision is near normal, so contrast sensitivity testing is recommended as a means of differential diagnosis and 
screening.14,15,16 

 In table 1, it shows that the distribution of research subjects is based on demographic data. From the table it was 
concluded that the number of research subjects was 45 people based on age according to Ministry of Health, Republic of 
Indonesia in 2009, subjects aged 46-55 years were 14 people (31.1%), subjects aged 56-65 years were 16 people (35.6%) and 
subjects with age> 65 years as many as 15 people (33.3%) with a total subject of 45 people (100%). Female subjects were 21 
people (46.7%), while male subjects were 24 people (53.3%), with a total subject of 45 people (100%). From table 4.1 it shows 
that subjects with control patients as many as 15 people (33.3%), subjects with DM patients < 5 years as many as 15 people and 
subjects with DM patients > 5 years as many as 15 people (33.3%) with a total subject of 45 people ( 100%). 

From table 2, it  explains that the characteristics of research subjects aged 46-55 years with control patients as many as 7 
people (46.7%), subjects with < 5 years diabetes mellitus as many as 4 people (26.7%), subjects with diabetes mellitus > 5 years 
as many as 3 people (20.0%) with a total subject of 14 people (100%). Research subjects aged 56-65 years with control patients as 
many as 4 people (26.7%), subjects with <5 years diabetes mellitus as many as 6 people (40.0%), subjects with diabetes mellitus 
> 5 years as many as 6 people (40.0%) with total subjects 16 people (100%). Research subjects aged > 65 years with control 
patients as many as 4 people (26.7%), subjects with < 5 years diabetes mellitus as many as 5 people (33.3%), subjects with 
diabetes mellitus> 5 years as many as 6 people (40.0%) with a total subject 15 people (100%). The Chi-Square Test results 
obtained p value 0.599 which showed no relationship between age and characteristics of the research subjects (p value> 0.05). 
This study is in line with the study of Abbas Azimi (2010) et al. That there were no statistically significant differences between 
age in the control group, < 5 years of diabetes mellitus patients and > 5 years of mellitus patients.9 

Anova One Way test results in table 3 above explains the absence of an association between age and contrast sensitivity 
values in control patients with a value of 0.269. In patients with diabetes mellitus <5 years there is also no relationship between 
age and sensitivity value contrast with p value 0.299 and in patients with diabetes mellitus > 5 years there is also no relationship 
between age and contrast sensitivity values with p value 0.507. In this study, the relationship between the value of contrast 
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sensitivity and aging did not have a significant value, namely p value > 0.05. This study is in line with Naser Shoeibi (2010) 
research et al. That there was no statistically significant difference between age and contrast sensitivity values.9 

From table 4, it shows the relationship between the characteristics of the group of study subjects with contrast sensitivity 
values that are worth p value 0.0001 according to the Chi-Square Test. From these data it can be concluded that there is a 
relationship between the characteristics of the group of patients in the study subject to contrast sensitivity values (p value < 0.05). 
This study was in line with the research of Shayesteh Yasini, MSc (2010) that found a statistically significant difference between 
groups of patients on contrast sensitivity values.10 This study was not in line with Mayasari Nasrul (2015) study that there was no 
statistically significant relationship between concomitant sensitivity binoculars with long-standing type 2 diabetes without 
diabetic retinopathy.8 

Anova One Way test results in table 5 explains the difference in contrast sensitivity values that are significantly p value 
0.001 (p value < 0.05). In table 6 the multiple comparisons test of the LSD method shows that there are significant differences in 
the value of contrast sensitivity between groups of control patients without diabetes mellitus with a group of < 5 years of diabetes 
mellitus (p value 0.0001). Significant differences in contrast sensitivity values were also obtained between groups of control 
patients without suffering from diabetes mellitus with groups of people with diabetes mellitus > 5 years (p value 0.0001) and 
between groups of patients with diabetes mellitus < 5 years with groups of people with diabetes mellitus > 5 years (p value 0.0001 
) This research is also in line with Javad Heravian, Phd (2010) et al that there is significant differences in the value of contrast 
sensitivity between groups of control patients with < 5 years of diabetes mellitus and people with diabetes mellitus > 5 years.9 
 
 
 
 

V. CONCLUSION  
  

Of  the 45 subjects (90 eyes), 15 subjects (30 eyes) experienced  a decrease in the value of contrast sensitivity, namely 
diabetic patients  for more than 5 years. There was no relationship between age and group characteristics of the study subjects (p 
value > 0.05). There was no relationship between age and contrast sensitivity values (p value > 0.05). It was found that there was 
a relationship between the characteristics of the patient group in the study subject to contrast sensitivity values (p value < 0.05). 
There was a significant difference in the value of contrast sensitivity between groups of patients without diabetes mellitus with a 
group of patients with diabetes mellitus < 5 years, a group of control patients without diabetes mellitus with a group of patients 
with diabetes mellitus > 5 years and between groups of patients with diabetes mellitus < 5 years with groups of patients diabetes 
mellitus > 5 years (p value < 0.05).  
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