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Association Between Blood Pressure Levels and 
Diabetic Retinopathy Stage Among Patients at Karsa 
Husada General Hospital, Batu City: A Cross-Sectional 
Study   

Background: Diabetic retinopathy is a microvascular disease of the 
retina that is progressive and threatens vision. One of the risk factors 
that can influence diabetic retinopathy is blood pressure. High blood 
pressure can worsen retinal microvascular conditions as it can cause 
blood vessels to thicken, leak, and form new ones. 

Objective: This study aimed to determine the relationship between 
blood pressure levels and the diabetic retinopathy stage at Karsa 
Husada General Hospital, Batu City.  

Methods: This research is an analytical observational study with a 
cross sectional study design. Data was collected from hospital medical 
records. There were a total of 40 cases  of diabetic retinopathy at 
Karsa Husada General Hospital, Batu City in 2020-2022. The sample 
size consists of 32 patients which met the inclusion and exclusion 
criteria. The data collection technique uses a non-probability sampling 
technique, purposive sampling type. Data analysis uses univariate and 
bivariate analysis.

Results: 28.1% of patients had normal blood pressure, 21.9% had 
normal-high blood pressure, 31.3% had hypertension grade 1, and 
18.8% had hypertension grade 2. There were 14 (43.8%) diagnosed with 
Non-Proliferative Diabetic Retinopathy (NPDR), meanwhile there were 
18 (56.3%) diagnosed with Proliferative Diabetic Retinopathy (PDR). 
Bivariate data analysis conducted using the Chi Square test yielded  a p 
value of 0.315.

Conclusion: Despite the established understanding that hypertension 
can exacerbate microvascular complications in the retina, our findings 
suggest that there is no significant relationship between blood pressure 
levels and diabetic retinopathy stage.
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Introduction
Diabetic Retinopathy (DR) is a progressive microvascular 
disease affecting the retina of the eye which can 
threaten vision. This retinal disease is often associated 
with prolonged hyperglycemia(1)  which is intricately  
associated with diabetic complications and other 
conditions, such as high blood pressure. High blood 
pressure can harm the structure of the retinal blood 
vessels.(2) Chronic hyperglycemia can also change the 
structure of the retinal blood vessels, one of which is 
neovascularization in diabetic retinopathy.(3)(4)

In 2019, The International Diabetes Federation (IDF) 
found that the prevalence of diabetic retinopathy 
reached approximately 27% among diabetic cases  
from 2015 to 2018. The specific prevalence of this retinal 
disease in the Southeast Asia (SEA) region is around 
12.5%. IDF also estimates that this prevalence will 
increase by approximately 12.2% 2030. This proves that 
countries in the SEA region have a high prevalence rate 
of DR.(5) 

Diabetic retinopathy is the second most common 
microvascular complication after nephropathy in 
Indonesia. The prevalence in Indonesia is 43.1% with 
treatment rate of 26.1% among affected individuals.
(1) In 2020, the East Java Province had approximately 
11,008,334 patients with both diabetic retinopathy and 
hypertension. The number of DR cases are expected to 
increase every year, considering that 70% of Batu City 
residents are diagnosed with either diabetes mellitus or 
hypertension. Most of these patients range in age from 
20 to 64 years old.(1)(6)

Diabetic retinopathy is classified into two stage: the 
Non-Proliferative stage, which represents the initial 
phase of the disease and the Proliferative stage,  which 
occurs in the advanced phase.(1)(7) The European Society 
of Cardiology (ESC) classifies blood pressure into: 
normal, normal-high, and hypertension grade 1 to 3.(8) 
Hypertension is diagnosed if the Systolic Blood Pressure 
(SBP) 3 is ≥140 mmHg and/or Diastolic Blood Pressure 
(DBP) ≥90 mmHg.(9)

The physiological changes in the retina caused by 
hyperglycemia may lead to microangiopathy and micro 
obstruction. These conditions can result in ischemia.
(10) Apart from hyperglycemia, ischemia can also be 
caused by hypertension, as it is considered to worsen 
the condition of diabetic retinopathy.(2)

Thus, the purpose of this study was to determine the 
relationship between blood pressure levels and diabetic 

retinopathy stage in patients at Karsa Husada General 
Hospital Batu City.

Method
This research was conducted in January 2023 at Karsa 
Husada Hospital, Batu City using a cross-sectional 
approach with secondary medical record data. 
The target population for this study was Diabetic 
Retinopathy (DR) patients with a total minimal sample of 
32 people who met the inclusion and exclusion criteria. 
Diagnosis of DR was established based on American 
Academy of Ophthalmology guidelines.(11)  The research 
was carried out after obtaining approval from the ethics 
commission of the Karsa Husada Batu General Hospital. 
The study was assessed by Health Research Ethics 
Committee, Karsa Husada General Hospital, Batu, and 
obtained ethical approval on 24 November 2022 (ethical 
certificate 070/001/008/102.13/2022).

The inclusion criteria for this study were as follows: 1) 
Patients diagnosed with DR, either NPDR and PDR 
stages at Karsa Husada Hospital, Batu City,(11)) 2) 
Patients diagnosed with blood pressure data classified 
as normal, normal-high, hypertension grade 1 and 
hypertension grade 2,(8) 3) Patients’ medical records 
containing information such as age, sex, blood sugar 
levels, BMI, education, occupation, smoking habits, 
history of other diseases and drug therapy.(1) Exclusion 
criteria included the following: 1) Patients suffering 
from immune diseases, 2) Patients having a history of 
malignant disease, 3) Incomplete medical record data. 
BMI was also categorised into four groups according to 
the conventional WHO classification: underweight (18.5 
kg/m2), normal (18.5–24.9 kg/m2), overweight (25–29.9 
kg/m2), and obese (≥ 30 kg/m2).(12)

The results of the study were presented in cross-
tabulations and analysed using the chi-square test to 
determine the significant correlation between research 
variables. Significance conditions are met if the p-value 
is less than 0.05. In addition, this test is used because 
the blood pressure levels  data is in ordinal scale while 
the stage of DR is in a nominal scale.(13)

The formula used to calculate the minimal sample for 
this cross-sectional study is as follows: 
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Information:

n  = Number of samples 

N = Number of population

Z = Degree of confidence (95% level = 1.96)

p = Proportion of a particular case to a population, if 
the proportion is unknown then it is set at 50% (0.50)

d = Degree of deviation to a population expected to 
be 5% (0.05).

Based on calculations using this formula, the  minimum 
number of samples is 32 with calcuation as  follows:

Result

Summary of the study
Based on Table 1, most of the patients comprised 
approximately 18 patients (56.3%), fell within the age 
range of 50-59 years. Male accounted for 18 patients 
(56.3%) and BMI obesity were dominant with  around 
15 patients (46.9%). Grade 1 hypertension was 
observed in approximately 10 patients (31.3%), while 
PDR was detected in 18 patients (56.3%). Based on 
Table 2, a p-value of 0.315 (> 0.05) was obtained for 
the correlation between blood pressure levels and the 
diabetic retinopathy stage.

Then the data underwent a Chi-Square analysis test 
to see the relationship between the blood pressure 
levels and the diabetic retinopathy stage. Based on the 
Chi-Square test result, p-value of 0.315 was obtained, 
which means that the significance value is > 0.05. Thus 
there is no relationship between blood pressure levels 
and the diabetic retinopathy stage in patients at RSU 
Karsa Husada General Hospital, Batu City.

Discussion

Consistency With Previous Studies
In this study, the gender most affected by DR was male, 
comprising 56.3% of the patients. This finding aligns 

Table 1. General characteristics of respondents
 Characteristics Frequency
Age•	 30-39 years

•	 40-49 years
•	 50-59 years
•	 ≥ 60 years

5 (15.6)
3 (9.4)
18 (56.3)
6 (18.8)

Gender
•	 Male
•	 Female

 
18 (56.3)
14 (43.8)

Education
•	 Diploma/Bachelor
•	 Senior High School
•	 Junior High School
•	 Elementary School

 
6 (18.8)
10 (31.3)
12 (37.5)
4 (12.5)

Occupation
•	 Soldier/ Police
•	  Private
•	 Self-employed
•	 Not working

 
2 (6.3)
7 (21.9)
10 (31.3)
13 (40.6)

Body Mass Index (BMI)
•	 Underweight
•	 Normal
•	 Overweight
•	 Obesity 1
•	 Obesity 

 
0 (0)    
12 (37.5)
5 (15.6)
14 (43.8)
1 (3.1)

Smoking habit
•	 No
•	 Smoking

27 (84.4)
5 (15.6)

History of Other Diseases
•	  None
•	 Tuberculosis
•	 Strokes
•	 Kidney failure
•	 Heart failure

16 (50.0)
1 (3.1)
2 (6.3)
2 (6.3)
11 (34.4)

Drug Therapy
•	 Oral administration
•	 Insulin Injection

 
14 (43.8)
18 (56.3)

Fasting Blood Glucose (FBG) levels
•	 < 100 mg/dL
•	 100-125 mg/dL
•	 ≥ 126 mg/dL

5 (15.6)
3 (9.4)
24 (75.0)

Blood Pressure
•	 Normal
•	 Normal-high
•	 Grade 1 Hypertension
•	 Grade 2 Hypertension

9 (28.1)
7 (21.9)
10 (31.3)
6 (18.8)

Diabetic Retinopathy Stage
•	 NPDR
•	  PDR

 
14 (43.8)
18 (56.3)

BMI (Body Mass Index); FBG (Fasting Blood Glucose); 
NPDR (Non-proliferative Diabetic Retinopathy); PDR 
(Proliferative Diabetic Retinopathy)
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Table 2. Bivariate analysis of the relationship between blood pressure level and stages of diabetic 
retinopathy

Blood Pressure

Variable
Normal Normal- high Grade 1 

Hypertension
Grade 2 

Hypertension Total 
 p value

n (%) n (%) n (%) n (%) n (%)

NPDR

 

2 4 4 4 14 0.315

(6.3) (12.5) (12.5) (12.5) (43.8)

PDR

 

7 3 6 2 18

(21.9) (9.4) (18.8) (6.3) (56.3)

Total

 

9 7 10 6 32

(28.1) (21.9) (31.3) (18.8) (100)

NPDR (Non-proliferative Diabetic Retinopathy); PDR (Proliferative Diabetic Retinopathy)

with a research by Cherchi (2020) which states that the 
prevalence of diabetic retinopathy is higher in men than 
women, with rates of 22.0% versus 19.3%. The higher 
incidence in men is often caused by unhealthy lifestyles, 
hormones changes, smoking, alcohol consumption, 
and lower levels of compliance with blood sugar control 
compared to women.(14)(15)

The age group most commonly diagnosed with DR was 
50-59 years. According to Reubun (2022), people aged 
50 years and older are considered to be more prone 
to experience diabetic retinopathy. Correlatively, as a 
person’s age increases, their level of glucose intolerance 
also increases, putting individuals with a long history of 
Diabetes Mellitus (DM) at a higher risk.(16) In addition, as 
individuals age, their body function decreases due to the 
process of cell apoptosis, particularly in the retina. This 
decline can be accelerated by inflammatory reactions 
and increased oxidative stress.(17)

Respondents predominantly diagnosed with grade 1 
hypertension, 10 respondents (31.3%). The results of 
this study are consistent with Liu (2020), who stated 
that among 2189 respondents with diabetic retinopathy 
from Chinese, Malay and Indian ethnic groups, 1,046 
respondents (47.8%) dominated by normal-high 
hypertension patients with readings of 130- 139 mmHg. 
This occurs because abnormal Pulse Pressure (PP) is 
considered to increase shear stress within the blood 
flow, potentially leading to the destruction of retinal 
capillary endothelial in the eye. High blood pressure can 
cause leaks in the retinal vessels.(18)(6) 

Based on the results of the analysis of diabetic retinopathy, 
it was found that the majority of patient with diabetic 

retinopathy were in the Non Proliferative Diabetic 
Retinopathy (NPDR) stage, with 14 respondents (43.8%), 
while 18 respondents (56.3%) had Proliferative Diabetic 
degree were Retinopathy (PDR). The results of this 
study are consistent with Primaputri’s research (2022), 
which indicates that patients with diabetic retinopathy 
are predominantly in the PDR stage compared to 
NPDR stage with a ratio of 68.0% versus 51.0%. This is 
because many individuals with chronic diabetes mellitus 
do not undergo regular eye examinations at existing 
health facilities, resulting in numerous cases remaining 
undiagnosed at an early stage.(19) Many patients who 
come to the hospital are already in the PDR stage,  which 
means that retinal neovascularization has happened.(20)

Based on data analysis using the Chi-Square test, a 
p-value of 0.315 was obtained, (p > 0.05), indicating that 
there is no significant relationship between the blood 
pressure level and diabetic retinopathy stage. 

The results of this bivariate analysis are also relevant 
to Tariq’s (2023) research, which states that there is no 
significant relationship between hypertension and the 
diabetic retinopathy, as indicated by a p value of 0.804. 
This occurs due to a lack of awareness among the public 
and  minimal access to healthcare. It does not rule out 
the possibility that, many patients with NPDR or PDR 
have normal  blood pressure.(21)

This study yields similar result to those of Halim (2022), 
which suggests that there is no significant relationship 
between systolic and diastolic blood pressure and the 
diabetic retinopathy, as indicated by a p-value > 0.05.(22) 
This occurs because the majority of diabetic retinopathy 
patients are already taking antihypertensive and anti-
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diabetes medications. Consequently, when examined at 
a health facility, their blood pressure is often controlled 
or not as high as those who do not regularly take 
antihypertensive medications.(23)

	 The results of this study are different from 
Nauli (2018), which stated that there is a significant 
relationship between hypertension and the diabetic 
retinopathy with a p-value of 0.043. Diabetes Mellitus 
(DM) is closely related to hypertension, with one of 
the interactions involving hormones controlling blood 
sugar levels through the Renin Angiotensin-Aldosterone 
System (RAAS). In diabetic patients, there is an increase 
in RAAS, which can lead to hypertensive conditions. The 
combination of diabetes and hypertension affects the 
microvascular condition of the retina, leading to the 
release of retinal pericyte cells.(24)

Strength and Limitations
This study is the first cross-sectional study to explore the 
relationship between blood pressure levels and diabetic 
retinopathy stage in Batu City, particularly within the 
Malang Raya region, especially at Karsa Husada Batu 
General Hospital.

The limitations of this study, which may contribute to 
insignificant results, include the fact that hypertension 
is not the sole factor causing diabetes retinopathy. 
Diabetic retinopathy has multifactorial causes, with the 
chronicity of diabetes mellitus being the primary factor. 
Additionally, the authors did not conduct further analysis 
to correlate these factors.  Secondly, since the majority of 
respondents were taking antihypertensive medication, 
many of them displayed normal blood pressure during 
the checks which may not accurately represent their 
hypertension condition. Thirdly, the influence of less 
detailed classification of diabetic retinopathy stages is 
another limitation, as medical records solely list NPDR 
and PDR stages. Meanwhile, it’s essential to monitor 
the development of diabetic retinopathy starting from 
the mild, moderate, and severe NPDR stages, in order 
to understand the progress of diabetic retinopathy 
in detail, particularly in cases influenced by increased 
blood pressure.

Conclusion
The majority of patients with diabetic retinopathy were 
in the PDR stage with 18 respondents (56.3%), while 
the remaining 14 respondents were in the NPDR stage 
(43.8%).

The majority of patients with diabetic retinopathy and 
blood pressure problems were grade 1 hypertension, 
comprising 10 respondents (31.3%), and followed by 6 
respondents (18.8%) with grade 2 hypertension.

There was no significant relationship between blood 
pressure levels and diabetic retinopathy type with a p- 
value of 0.315.

Recommendation
Suggestions for future research includes using 
responses from individuals who have not undergone 
anti-hypertensive or diabetes mellitus therapy and 
employing a more detailed DR diagnostic classification. 
In addition, it is expected to use a larger sample size  
in cross-sectional studies, in order to provide more 
representative results. 
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