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Abstract. Diabetic retinopathy is a microvascular complication of diabetes mellitus. 

This complication can occur due to hyperglycemia that occurs in blood vessels for 

a long period of time. To determine whether there is a relationship between 

HbA1c levels on the incidence of diabetic retinopathy on pationts with type 2 

diabetes mellitus in Haji Adam Malik General Hospital Medan period of 2017 until 

2018. This research is an analitical study with retrospective method (case control) 

and conducted at the General Hospital of Haji Adam Malik Medan. Data collection 

was performed on medical records of diabetic retinopathy patients at Haji Adam 

Malik General Hospital Medan in the period January 2017 to December 2018. Data 

were collected by using medial records of patients with simple random sampling 

technique with a total sample is 46 samples, 23 samples of diabetic retinopathy, 

and 23 samples that were not diabetic retinopathy. The results of this study 

indicate that of 23 diabetic retinopathy samples, 2 of them had controlled HbA1c 

and the other 21 are not controlled. As well as of the 23 samples were not diabetic 

retinopathy, 5 of them had HbA1c controlled HbA1c and 18 were uncontrolled. 

The result of the analysis with chi square test showed no relationship between 

HbA1c levels to the incidemce of diabetic retinopathy in Type 2 DM patients with a 

p value of 0,06. From this study it was found that there was no relationship 

between HbA1c levels and the incidence of diabetic retinopathy for Haji Adam 

Malik General Hospital in the 2017-2018 period. 

 

Keyword: Diabetic Retinopathy, DMT2, HbA1c, Relationship 

 

 

 

 



Sumatera Medical Journal (SUMEJ) Vol. 3, No.3, 2020                                                           2 

 
1. Introduction 

Diabetes mellitus is a group of metabolic diseases with character that is hyperglycemic which 

occurs due to abnormal working insulin, insulin secretion or both[1]. In 2012, there were 1.5 

million deaths worldwide due to diabetes. Meanwhile, in 2014, there were 422 million diabetics, 

and data obtained that diabetics increased from year to year in the last 3 decades[2]. The 

International Diabetes Federation (IDF) states that the prevalence of Diabetes Mellitus in the 

world is 1.9% and makes DM as the number seven cause of death in the world in 2012. DM is 

still a global health issue due to its increase every year[3]. According to WHO 2016, DM 

sufferers increased from around 180 million in 1980 to 422 million in 2012[2]. Based on IDF 

2017, there are 451 million (aged 18-99 years) diabetics worldwide, and are expected to 

increase to 693 million by 2045[3]. 

Based on data obtained from the Riskesdas Results (2018) according to the diagnosis results of 

doctors at all ages, it was found that the regions that suffered the most from DM were DKI 

Jakarta (2.6%) followed by DI Yogyakarta (2.4%) and North Sulawesi (2, 3%) in the third 

position. The area with the least population suffering from DM is East Nusa Tenggara (0.6%). 

The prevalence of DM sufferers in North Sumatra is 1.4%[4]. 

One of the clinical symptoms of type 2 diabetes mellitus is hyperglycemia, which is caused by 

insulin resistance. And due to increased glucose levels in the blood, can cause retinopathy. 

Diabetic retinopathy (RD) can cause blindness and is a major cause of blindness of the 

productive age, of 3 patients with DM can get 1 patient with RD, and 1 in 10 can be threatened 

with blindness[5]. In America, about 28.5-40.3% of patients with type 2 diabetes suffer from 

RD. Most countries in Asia report that the prevalence of RD is around 12.1-23.0%. Malaysia 

and India are reported to have a high RD prevalence, where 33.4% occurrences are in Malaysia, 

and 33.0% in India, compared to China which has a prevalence of 25.4%. In the Middle East, 

namely Saudi Arabia and Iran, the prevalence of RD is almost the same as the West (36.8 and 

29.6%, respectively). This study shows that most cases of diabetic retinopathy are diagnosed for 

long periods of time, ie when there has been progression in visual impairment, or are susceptible 

to experiencing RD due to ethnic or ethnic influences[6].  

In Indonesia alone the data obtained by Basic Health Research (Riskesdas) in 2013, the 

prevalence of RD is 33.4% and is the second most complications in DM patients treated at 

RSCM in 2011[4]. According to the 2014 Non-communicable Disease Survailans Data of the 

South Sulawesi Provincial Health Office in 2014, DM disease with 27,470 new cases and 

66,780 old cases with 747 deaths[5]. From the results of research conducted by Mursi et al 

(2018), 54 patients with diabetic retinopathy were obtained from the medical records of RSUP 

Dr. M. Djamil Padang for the period of January- December 2015[1]. Research by Ridhani (2018) 

conducted at Dr. Soetomo Surabaya in the period January 2016- December 2017 found 40 

patients with diabetic retinopathy, with a greater prevalence in men than women[7].  
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One of the main factors causing Diabetic Retinopathy is hyperglycemia, and the HbA1c 

examination is thought to be the best test to assess blood glucose levels during the last 3 months. 

There is a relationship between HbA1c levels and severity of diabetic retinopathy. In a study 

conducted by S. Refa and NA Dewi (2005), with a cutoff of 8.147%, it showed that diabetics 

could fall in the direction of severe diabetic retinopathy[8]. A study revealed, the examination of 

HbA1c as a strong biomarker for laser treatment needs. The prevalence of patients receiving 

laser treatment, that is, treatment with an indication of PDR, increased sharply with increasing 

HbA1c levels, in the group with HbA1c> 9.5%[9].  

The high incidence of diabetic retinopathy in Indonesia has caused researchers to be interested 

in conducting further research on the relationship of HbA1c to the incidence of diabetic 

retinopathy specifically in patients with Type 2 Diabetes Mellitus. 

2. Method 

This study was conducted using an observational (non-experimental) analytic research design 

using a cross sectional approach. In this study, we want to know the relationship between 

HbA1c leveels and diabetic retinopathy in patients with type 2 diabetes mellitus from 2017 to 

2018 in Haji Adam Malik General Hospital Medan. 

Data that has been collected and grouped according to variables will then be processed and 

analyzed using the SPSS (Statistical Packate for Social Science) program. These data will then 

be presented in the form of frequency distribution tables. Data analysis method will be 

performed using the chi square method. 

3. Result 

Sample Characteristics 

Table 1. shows samples that suffer from diabetic retinopathy and those that are not the same are 

23 samples (50%), because this study uses the method n1 = n2. Based on age, it is found that the 

age group of 40-60 years is the most, as many as 25 samples (54.3%) followed by age> 60 years 

as many as 20 samples (43.5%), and the least is the age of <40 years (2 , 2%). Based on gender, 

there were 27 male samples (58.7%), and 19 female samples (41.3%). 
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Table 1. Characteristics of Sample 

Variables Frequency (n=56) Persentage (%) 

Diabetic Retinopathy   

Yes 23 ,9 

No 23 41,1 

Gender   

Male 27 58,7 

Female 19 41,3 

Age    

<40 years 1 2,2 

40-60 years 25 54,3 

>60 years 20 43,5 

Mean HbA1c   

<8,08 30 65,2 

≥8,08 16 34,8 

Controlled   

Yes 14 30,4 

No 32 69,6 

 

Relationships of Diabetic Retinopathy and HbA1c 

Table 3. shows diabetic retinopathy and HbA1c levels. In thetest results chi-square, the value 

used is the value on Pearson chi-square. The p value obtained is 0.06 (p> 0.05). This means 

there is no relationship between diabetic retinopathy and HbA1c. 

Table 2. Relationship of Diabetic Retinopathy and HbA1c in DM Type 2 Patients 

 HbA1c Total P (Sig) 

<6,5% ≥6,5% 

n % N % N %  

RD Yes 4 0,09 19 0,41 23 50 0,06 

No 10 0,22 13 0,28 23 50  

Total 14 0,31 29 0,69 46 100  
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4. Discussion 

In the Chi Square test results, the value used is the value on the Pearson Chi-Square. Statistical 

test results of the relationship between HbA1c and diabetic retinopathy showed a significance 

value of 0.06. It can be seen that the variable has an Asymptomatic Significance value> 0.05 so 

statistically, the hypothesis of this study was rejected, namely HbA1c levels were not related to 

the incidence of diabetic retinopathy caused by type 2 diabetes mellitus. 

This also occurred in research by Arisandi (2018) which get a p value of 0.098% which means 

there is no relationship between HbA1c levels and the incidence of diabetic retinopathy[10]. 

Research by Fadli (2016) also obtained the same results with P = 0.976 which means there is no 

relationship between HbA1c levels and the incidence of diabetic retinopathy[11]. 

In contrast to research conducted by (Refa and Dewi, 2005) which found there is a relationship 

between HbA1c levels and the severity of diabetic retinopathy with P = 0.017, which also states 

that high levels of HbA1c will provide a greater likelihood of falling in a state of diabetic 

retinopathy degree of weight[8]. And also with research conducted (Valizadeh et al, 2016) 

which showed P = 0.02 namely there is a relationship between HbA1c levels and the incidence 

of diabetic retinopathy conducted in Kerman, Iran[12]. 

5. Conclusion 

Based on the results of data analysis and discussions that have been carried out in this study, it 

is concluded: in this study, obtained 7 samples with HbA1c <6.5%, and 39 samples with HbA1c 

values ≥6.5%. In this study, 23 samples were suffered from diabetic retinopathy in the 2017-

2018 period. 

The results of the analysis of the relationship between HbA1c levels to the sample with diabetic 

retinopathy due to type 2 diabetes mellitus using the chi-square test, obtained a p value of 0.06. 

It can be hypothesized that there is no association of HbA1c with the incidence of diabetic 

retinopathy. 
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