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ABSTRACT 

Background: The prevalence of diabetic patients is increasing over the years. It will increase the incidence of 

microvascular complications due to prolonged hyperglycemia in diabetic patient. Diabetic retinopathy is one of 

microvascular complication which is one of the leading causes of blindness in the world. Prolonged 

hyperglycemia in diabetic patient cause toxicity to the retina which cause nerve and vascular damage and death 

to the retina. In this study was analyzed the association of diabetes duration with the severity of diabetic 

retinopathy associated with many cases of delay in diagnosing diabetes recently. Objective: This study aims to 

investigate the association of diabetes duration with the severity of diabetic retinopathy. Methods: A cross-

sectional design was performed by collecting data from the medical records of diabetic patients who were 

diagnosed with diabetic retinopathy in Diponegoro National Hospital in July-December 2019 using purposive 

sampling method. Research subjects were 51 patients who fulfilled the inclusion and exclusion criteria. The data 

were analyzed using non-parametric Chi Square test with p < 0.05 was considered statistically significant. 

Results: Prevalence was more in the age group of 51-60 years (45,1%), female (58,8%), diabetics <5 years 

(41,2%), and PDR (72,6%). Chi Square analysis shows no statistically significant association between duration 

of diabetes with the severity of diabetic retinopathy (p = 0,881). Conclusion: There was no statistically 

significant association between duration of diabetes with the severity of diabetic retinopathy 
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INTRODUCTION 

Diabetes mellitus is one of the major 

health problems for people in the world.
1
 

According to the International Diabetes 

Federation (IDF), the number of people with 

diabetes is increasing every year. The number of 

people suffering from diabetes in 2019 increased 

to 487.3 million people compared to 2018 which 

was 451 million people. Indonesia is in the 7th 

position of the top 10 countries in the world with 

10.7 million people with diabetes aged 20-79 

years. The number of people with diabetes is 

expected to increase to 612.5 million in 2030 

and 762.3 million in 2045.
2
  

The microvascular complication of 

diabetes mellitus which is one of the leading 

causes of blindness in the world, especially in 

the working age group is diabetic retinopathy.
3,4

 

The data from the Ministry of Health of the 

Republic of Indonesia showed that the 

prevalence of diabetic retinopathy in Indonesia 

in 2018 was 42.6% or around 24,600 people. 

Meanwhile in 2030, the prevalence is estimated 

to increase to 98,400 people.
5
  

Piyus et al. reported that long-term 

diabetes was more likely to develop diabetic 

retinopathy. In their study, prevalence of 

diabetic retinopathy was 9.44% in people who 

had diabetes less than 5 years, while the 

prevalence increased to 76.47% for a period of 

20-25 years.
6
 Furthermore, the research of Fath 

et al. showed a significant relationship between 

the severity of diabetic retinopathy and the 

duration of diabetes. The severity of diabetic 

retinopathy will increase if a person has diabetes 

for a long time. In their study, the prevalence of 

Non-Proliferative Diabetic Retinopathy (NPDR) 

was 63.6% and Proliferative Diabetic 

Retinopathy (PDR) was 4.15% in people who 

had diabetes less than 20 years. Whereas for a 

duration of more than 40 years, the prevalence 

of NPDR was 12.5% and PDR was 87.5%.
7
  

Both of the above occurred due to the 

chronic hyperglycemia condition in people with 

diabetic retinopathy, where the longer they 

suffer from diabetes shows the longer the 

toxicity condition to the retina, which cause 

nerve and vascular death to the retina.
8,9

 Diabetic 

retinopathy that may occur and will worsen in 

people with long-term diabetes could increase 

the risk of blindness. The result of previous 

studies did show a relationship between diabetes 
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duration with diabetic retinopathy.
6,7

 However, 

there are many cases that show delay in 

diagnosing diabetes recently. The delay in 

diagnosing diabetes causes the patient to 

develop complications of diabetes, such as 

retinopathy.
10,11

 Because there is no current 

study in Indonesia regarding the diabetes 

duration with diabetic retinopathy associated 

with many cases of delay in diagnosing diabetes 

recently, this study aims to prove whether there 

is an association between the diabetes duration 

with the severity of diabetic retinopathy in 

regards to many cases of delay in diagnosing 

diabetes. 

 

METHODS 

This study was an analytic observational 

study with a cross sectional study design using 

secondary data from medical record. This study 

was conducted at the medical record installation 

of Diponegoro National Hospital. This study 

used a purposive sampling technique in which 

the selection of subjects was in accordance with 

the research objectives and fulfilled the 

inclusion and exclusion criteria. The inclusion 

criteria in this study was all medical record data 

of diabetic retinopathy patients who were treated 

at Diponegoro National Hospital in the period of 

July-December 2019. The exclusion criteria in 

this study were patients with hypertension, 

glaucoma, cataract, other posterior segment 

disorders, history of intraocular surgery and 

laser, and patient medical records that do not 

contain data of diabetes duration and diagnosis 

of the severity of diabetic retinopathy.   

Ethical clearance has been received from 

KEPK with number 181/EC/KEPK/FK-

UNDIP/VII/2020 and Diponegoro National 

Hospital with number 1920/UN7.9/PP/2020. 

Processing, analysis, and presentation of data 

were done using computer software. 

Furthermore, to determine the association 

between the 2 variables, the data were analyzed 

using the non-parametric Chi Square test with a 

significance of p <0.05.  

 

RESULT 

This research was carried out in the 

medical record installation of Diponegoro 

National Hospital in September 2020. The data 

of the research subjects that obtained in this 

study were the medical records of 51 patients 

consisting of 7 patients with NPDR, 7 patients 

with severe NPDR and 37 patients with PDR. 

Implementation of data collection for research 

subjects shown in the diagram of the 

consolidated standards of reporting trials 

(consort) in Figure 1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1. Consort Diagram 

 

            The characteristics of the subjects in this 

study shown in table 1. In this study, the 

subjects were dominated by the age group of 51-

60 years (45.1%) and female (58.8%). The 

highest distribution of the duration of diabetes 

among the subjects in this study was <5 years 

(41.2%). In this study, the highest distribution of 

the severity of diabetic retinopathy was PDR 

(72.6%).  
Table 1. The Characteristics of subjects 

Variable F % 

Age   

 31-40 years 2 3,9 

 41-50 years 20 39,2 

 51-60 years 23 45,1 

  61-70 years 5 9,8 

  71-80 years 1 2 

Gender   

 Male 21 41,2 

 Female 30 58,8 

Duration of Diabetes   

 < 5 years 21 41,2 

 5 – 10 years 13 25,5 

 > 10 years 17 33,3 

Severity of Diabetic Retinopathy   

 Mild NPDR  0 0 

 Moderate NPDR  7 13,7 

 Severe NPDR  7 13,7 

   PDR 37 72,6 

Exclusion 

(n = 97)  

Fulfilled inclusion criteria (n = 148) 

Analyze (n = 51) 

Selection of prospective research subjects 

(n = 148) 
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The results of the study regarding the 

association of duration of diabetes with the 

severity of diabetic shown in table 2. The results 

showed that the value of p = 0.881 (p > 0.05). 

Therefore, this study shows that there is no 

significant association between duration of 

diabetes to the severity of diabetic retinopathy. 

 
 

 Table 2. The association of diabetes duration with 

the severity of diabetic retinopathy 

Notes: * Significant (p < 0,05); 
¥
 Chi Square Test 

 

DISCUSSION 

In this study, the subjects were dominated 

by the age group of 51-60 years. This is in 

accordance with Riskesdas data in 2018 which 

revealed the highest prevalence of diabetic 

patients is in the age group of 55-64 year.
12

 The 

result of this study is also consistent with the 

previous research by Kiran et al. who got the 

prevalence of diabetic retinopathy increases with 

patient age (>50 years). This may be due to the 

body's aging process causes disruption of 

glucose homeostasis and metabolism.
13,14

 

In this study, the most diabetic 

retinopathy patients were female patients. This 

is in accordance with Riskesdas data in 2018 

which revealed that diabetic patient in Indonesia 

were more likely to be female than male.
12

 

Furthermore, the result of this study is consistent 

with the previous research by Fernanda et al., in 

which the average of HbA1c value in female 

was higher than male. This is due to poor blood 

sugar control in female patient which is 

associated with socio-economic factors, such as 

low education, income, and awareness in 

maintaining personal health.
15

 The result of this 

study is also consistent with the study done by 

Mei Li et al., who got the prevalence of PDR 

over the age of 60 were mostly women (31.1%).  

This is due to hormonal factor, such as estrogen 

levels which decreases in women over 60 years 

of age.
16

 Therefore, based on the research by 

Kyung et al., estrogen hormone therapy is very 

useful, especially in preventing the progression 

of diabetic retinopathy in postmenopausal 

women.
17

  

The highest distribution of diabetic 

retinopathy severity in this study was PDR 

(72.6%). The result is different from the study 

done by Fath et al. and Razia et al. who got 

mild NPDR.
7,18

 It is not yet known what factors 

cause the prevalence of PDR more than NPDR. 

Therefore, further research is needed in order to 

prove what factors cause the prevalence of PDR 

more than NPDR.
19

 The highest distribution of 

duration of diabetes in this study was <5 years. 

The result of this study is different from 

previous research by Razia et al. who got >15 

years.
18

  

Based on Chi Square test, this study 

shows that there is no significant association 

between duration of diabetes and the severity of 

diabetic retinopathy (p = 0.881). The result is 

different from the study done by Abhishek et al. 

and Fath et al. which showed a significant 

relationship between duration of diabetes and 

the severity of diabetic retinopathy.
7,20

 The 

result of this study statistically indicates that 

there is no association between diabetes 

duration with the severity of diabetic 

retinopathy. However, in this study, when 

viewed from a clinical point of view, the study 

subjects who had diabetes >10 years had more 

PDR (25.5%) compared to moderate NPDR and 

severe NPDR. The result of this study is 

consistent with the research by Fath et al. who 

got more prevalence of PDR than moderate and 

severe NPDR with longer duration of diabetes.
7
  

The difference between the result of this 

study and the previous study statistically was 

probably due to the fact that many study 

subjects had diabetes ≤5 years but had been 

diagnosed with PDR. This is due to delay in 

diagnosing diabetes for the first time. The delay 

in diagnosing diabetes causes the patient to 

develop complications of diabetes, such as 

retinopathy, nephropathy, and gangrene.
10

 In the 

study done by Dipika et al., 18.04% of patients 

diagnosed with diabetes at ≤6 months had 

experienced at least one diabetes microvascular 

complication, and diabetic retinopathy was the 

most common.
11

 Delay in diagnosing diabetes is 

also due to diabetes is asymptomatic. Another 

possible factors that contributed to undiagnosed 

Duration 

of 

Diabetes 

Moderate 

NPDR  

Severe 

NPDR  
PDR p 

n % n % n %  

<5 years 5 9,8 1 2 15 29,4 0,881
¥
 

5-10 years 2 3,9 2 3,9 9 17,6  

>10 years 0 0 4 7,8 13 25,5  

Total 7 13,7 7 13,7 37 72,5  
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diabetes case are due to the patient's low 

knowledge about diabetes and low awareness 

for checking health earlier.
10

 

Another possibility that causes no 

statistically significant association between 

diabetes duration with the severity of diabetic 

retinopathy in this study is the presence of other 

risk factors associated with the incidence of 

diabetic retinopathy. Another risk factors that 

significantly associated with the incidence of 

diabetic retinopathy include poor blood sugar 

control (HbA1c> 7%), the presence of other 

microvascular complications (nephropathy), and 

smoking.
21,22

 The study done by Abhishek et al. 

revealed that other risk factors that contributed 

to increase the severity of diabetic retinopathy 

were the use of insulin, total cholesterol levels, 

serum creatinine, and macroalbuminuria.
20

 The 

absence of an assessment of these risk factors in 

this study causes no statistically significant 

association between duration of diabetes to the 

severity of diabetic retinopathy. 

 

CONCLUSION AND SUGGESTIONS 

The result of this study statistically 

indicates that there is no association between 

duration of diabetes with the severity of diabetic 

retinopathy. This study has limitations because it 

only used secondary data from existing patient 

medical records. Therefore, the opportunity to 

meet the research subjects in order to explore 

other risk factors and necessary information was 

limited. In future studies, it is suggested that 

data collection will not only using secondary 

data from the patient's medical records. But also 

meeting research subjects directly so that 

exploring risk factors and necessary information 

could be done completely. 
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