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Abstract. Diabetes Mellitus (DM) is a chronic non-communicable disease with an increasing 
incidence rate and the potential to cause various complications, including ocular disorders such 
as cataracts. Cataracts are the leading cause of blindness worldwide and occur more frequently 
in DM patients due to chronic hyperglycemia that accelerates lens opacity. This study aims to 
determine the relationship between diabetes mellitus and the occurrence of cataracts at the JEC 
Orbita Eye Clinic in Makassar. This is an observational analytic study with a cross-sectional design 
using a quantitative approach. Data were obtained from patient medical records in January 2025-
December 2025. The sample was taken using a total sampling method with a total of 250 patients. 
Data were analyzed univariately and bivariately using the Chi-Square test. Out of 250 patients, 
the largest age group was ≥ 60 years (36.8%), followed by 45–59 years (33.2%). The gender 
distribution was balanced between males and females (50% each). A total of 205 patients (82%) 
had diabetes mellitus. The Chi-Square test showed a significant association between diabetes 
mellitus and cataract (p < 0.05). Cataract was more commonly found in adult and elderly patients 
with a balanced gender proportion. Most cataract patients had diabetes mellitus, and there was 
a significant association between diabetes mellitus and cataract. 
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INTRODUCTION 

Diabetes Mellitus (DM) is a chronic, non-communicable disease and remains a major global 
problem (Sanjaya & Setiawan, 2024; Piovani et al., 2022; Al-Lawati, 2017). DM causes both 
macrovascular and microvascular complications. This disease leads to cardiovascular disorders 
and is quite serious if not promptly treated, increasing the risk of hypertension and myocardial 
infarction (Damayanti et al., 2024; Rosendorff et al., 2015; Flora & Nayak, 2019; Padwal et al., 
2001; Pedrinelli et al., 2012; Muntner et al., 2006). 

Diabetes mellitus can also occur due to exocrine pancreatic disease, which damages the 
majority of the islets of the pancreas (Ristiyowati & Aini , 2023; Wynne et al., 2019; Wei et al., 
2020; Piciucchi et al., 2015; Campbell-Thompson et al., 2015; Hardt & Ewald, 2011). Diabetes is 
divided into two types: type 1 diabetes mellitus, which results from an autoimmune reaction 
against pancreatic islet cell proteins (Irawan  et al., 2022). Type 2 diabetes is caused by a 
combination of genetic factors related to impaired insulin secretion, insulin resistance, and 
environmental factors such as obesity, overeating, undereating, exercise, stress, and aging 
(Damayanti et al., 2024). 
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Cataracts are the leading cause of preventable blindness worldwide. Cataracts are 
characterized by clouding of the lens of the eye, which interferes with light entry. Cataracts can 
be caused by disruption of the water and electrolyte balance control mechanism, denaturation of 
lens proteins, or a combination of both. In 90% of cataract cases, age and other causes such as 
genitals and trauma are related (Damayanti et al., 2024). 

According to the 2013 Basic Health Research (Riskesdas), the prevalence of diabetes 
mellitus (DM) in Indonesia was 1.5%, while in 2018, it reached 2.0%, meaning the prevalence of 
DM in Indonesia increased by 0.5%. This is followed by an increase in the prevalence of DM in 
Indonesia based on blood tests in the population aged 15 years and older, from 6.9% to 8.5% in 
2018. This figure indicates that there are approximately 25% of new cases of DM. 

According to data from the World Health Organization (WHO) in 2020, cataracts are the 
most common eye disorder causing blindness and visual impairment. The prevalence of cataract 
blindness is 0.78% of the total global prevalence of blindness, which is 1.5%. Cataracts are the 
leading cause of blindness worldwide (Vision Loss Expert Group of the Global Burden of Disease 
Study, 2024; Pesudovs et al., 2024; Prokofyeva et al., 2013; Chen et al., 2025; Ayorinde et al., 
2024). This means that there are 39 million blind people worldwide, with cataracts being the 
primary cause of blindness, accounting for 51%. The high rate of blindness in Indonesia is not 
only a health issue but also a social one. Although cataracts are a disease of the elderly, 16-20% 
of Indonesians aged 40-54 are blind, which, according to the Central Bureau of Statistics (BPS), is 
considered a productive age group (Damayanti et al., 2024). 

Cataracts are a leading cause of vision impairment in people with diabetes (Iqbal et al., 
2024; Khan et al., 2017; Glover et al., 2012). People with diabetes are five times more likely to 
develop cataracts because diabetes is a metabolic disease that continues to increase annually with 
population growth and lifestyle changes in the modern era (Saaddine et al., 2008; Mrugacz et al., 
2023; Ivanescu et al., 2024; Rondanelli et al., 2023; Jiang et al., 2023; Sayin et al., 2015). Long-
term high blood sugar levels can lead to complications in other organs, such as the eyes. Blindness 
due to cataracts in people with diabetes is actually a preventable cause of blindness through blood 
sugar control and lifestyle changes (Damayanti et al., 2024). 

The etiopathogenesis of cataracts remains uncertain and is thought to be multifactorial. 
Increasing age and diabetes are two factors considered major risk factors for cataracts (Raman et 
al., 2010; Mukesh et al., 2006; Chang et al., 2011). One reason is that diabetes increases glucose 
metabolism in the lens, leading to the accumulation of sorbitol, which is thought to be associated 
with changes in osmotic pressure and lens opacification. Cataracts are divided into three 
categories based on age: congenital cataracts, juvenile cataracts, and senile cataracts. Age refers 
to the length of time a person has lived or been present (since birth or acquired). Cataracts occur 
in all age groups, but are most common in people aged 40 and older as age increases (Damayanti 
et al., 2024). 

Based on this description, it is important to conduct research on the relationship between 
diabetes mellitus and cataract incidence at the JEC Orbita Makassar Main Eye Clinic. The results 
of this study are expected to contribute to improving understanding of the role of diabetes 
mellitus as a major risk factor for cataract formation, as well as assist healthcare professionals in 
early detection, complication prevention, determining treatment strategies, and monitoring the 
condition of patients at risk of diabetes-related vision impairment. 

METHODS 

This study used an observational analytic method with a cross sectional design and a 
quantitative approach. This design was selected because the study aimed to examine the 
relationship between diabetes mellitus and cataract incidence based on patient medical record 
data at a single point of observation. The independent variable in this study was diabetes mellitus 
status, while the dependent variable was cataract incidence. The study was conducted at the JEC 
Orbita Makassar Main Eye Clinic. The data used in this study were secondary data obtained from 
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patient medical records from January 2025 to December 2025. The population consisted of all 
patients recorded at the clinic during the study period who had information related to cataract 
diagnosis and diabetes mellitus status. The sample was selected using a total sampling technique. 
All patients who met the inclusion criteria and did not meet the exclusion criteria were included 
as research samples. The inclusion criteria were patients with complete medical record data 
regarding age, gender, diabetes mellitus status, and cataract status. The exclusion criteria were 
incomplete, duplicated, or unclear medical records that could not be used to determine the main 
study variables. Based on these criteria, a total of 250 patients were included in the study. Data 
collection was carried out by reviewing and extracting relevant information from patient medical 
records. The data collected included age, gender, diabetes mellitus status, and cataract status. Age 
was grouped into 19 to 44 years, 45 to 59 years, and 60 years or older. Diabetes mellitus status 
was categorized into diabetic and non diabetic patients based on the diagnosis recorded in the 
medical records. Cataract status was determined based on the clinical diagnosis documented by 
the clinic. The collected data were analyzed using univariate and bivariate analysis. Univariate 
analysis was used to describe the distribution of patient characteristics, including age, gender, 
diabetes mellitus status, and cataract status, presented in frequencies and percentages. Bivariate 
analysis was conducted using the Chi Square test to determine the relationship between diabetes 
mellitus and cataract incidence. A p value of less than 0.05 was considered statistically significant. 

RESULT AND DISCUSSION 

 This section presents the findings of the study regarding the relationship between 
diabetes mellitus and cataract incidence among patients at the JEC Orbita Makassar Main Eye 
Clinic. The analysis was conducted using secondary data from 250 patient medical records. The 
results are presented descriptively based on patient characteristics, including age, gender, and 
diabetes mellitus history, followed by bivariate analysis to determine the relationship between 
diabetes mellitus and cataract incidence. The descriptive findings are important to provide an 
initial understanding of the demographic and clinical profile of patients before examining the 
statistical relationship between the main study variables. 

Table 1. Description of Diabetes Mellitus Patients with Cataracts at the JEC Orbita Makassar 
Main Eye Clinic Based on Age 

Age N % 
19 - 44 Years 75 30 
45 - 59 Years 83 33.2 

≥ 60 Years 92 36.8 
Total 250 100 

Based on Table 1, the majority of patients with diabetes mellitus at the JEC Orbita Makassar 
Main Eye Clinic were in the age group (≥60 years) (92 patients (36.8%), followed by the age group 
(45–59 years) (83 patients (33.2%). The age group (19–44 years) comprised only 75 patients 
(30%). These data indicate that diabetes mellitus is more common in older patients, likely due to 
age factors and the increased risk associated with longer disease duration. 

The incidence of diabetes mellitus increases with age. The body's defense mechanisms 
begin to decline with age because the body is no longer able to compensate for an unhealthy 
lifestyle, ultimately leading to diseases like diabetes. Increased insulin retention, a family history 
of obesity, and age 40 and older are the main causes of type 2 diabetes mellitus. As the number of 
people with diabetes increases, there is a possibility that diabetic cataracts may develop 
(Gitaiswari & Benny, 2025). 

The predominance of adults and the elderly in this study may be due to the aging process, 
which physiologically affects the body's metabolism and organ function, including the lens. With 
age, oxidative stress increases and the ability of lens epithelial cells to regenerate decreases. In 
people with diabetes mellitus, chronic hyperglycemia accelerates the glycation of lens proteins, 
thus accelerating clouding. This is in line with the theory that the risk of type 2 diabetes mellitus 
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increases with age and is associated with decreased metabolic function (Widiasari et al., 2021; 
Banday et al., 2020) 

Furthermore, the longer a person has diabetes, the greater the risk of chronic 
complications, including eye disorders. Long-term exposure to high blood glucose levels causes 
activation of the polyol pathway and accumulation of sorbitol in the lens, which triggers osmotic 
changes and lens clouding. This explains the predominance of adults and the elderly in this study 
(Haryono et al., 2023; Damayanti et al., 2024). 

Table 2. Description of Diabetes Mellitus Patients with Cataracts at the JEC Orbita Makassar 
Main Eye Clinic Based on Gender 

Gender N % 
Male 125 50 

Female 125 50 
Total 250 100 

Based on Table 2, the number of diabetes mellitus patients with cataracts at the JEC Orbita 
Makassar Main Eye Clinic was evenly divided between men and women, with 125 patients each, 
or 50% of the total 250 patients. This data indicates that the incidence of cataracts in diabetes 
patients does not differ significantly by gender. 

Cataracts are more common in women due to changes that occur during menopause, which 
typically begins around age 45. Menopause can reduce the body's metabolic capacity and cause 
tissue damage. The decline in estrogen levels, which occurs with age, plays a role in increasing 
the risk of cataracts in women. Estrogen has mitogenic and antioxidative properties that protect 
lens epithelial cells from cataractogenesis. Furthermore, women are more susceptible to diabetes 
mellitus due to hormonal changes during menopause, which can affect metabolism and lead to fat 
accumulation in the body. The increased risk of diabetes mellitus in women during menopause 
also increases the chance of developing cataracts (Gitaiswari et al., 2025). 

The equal distribution between men and women indicates that cataracts in diabetic 
patients can occur in both sexes without significant differences. This may be influenced by similar 
risk factors such as diet, physical activity, obesity, and poor blood sugar control (Widiasari et al., 
2021; Astutisari et al., 2022). Theoretically, women have a higher risk of developing cataracts due 
to hormonal changes during menopause, particularly the decrease in estrogen, which acts as a 
natural antioxidant in the lens. However, in this study, age and metabolic control likely 
outweighed hormonal factors, resulting in no significant difference in proportions between men 
and women. 

Table 3. Description of Diabetes Mellitus Patients with Cataracts at the JEC Orbita Makassar 
Main Eye Clinic Based on Diabetes Mellitus History 

History of Diabetes Mellitus N % 
Diabetes Patients 205 82 

Not Diabetes Patients 45 18 
Total 250 100 

Based on Table 3, the majority of patients with cataracts at the JEC Orbita Makassar Main 
Eye Clinic had diabetes mellitus, comprising 205 patients, or 82% of the 250 patients. While 45 
patients (18%) did not have diabetes. This data indicates that cataracts are more common in 
patients with diabetes mellitus than in patients without diabetes. 

Risk factors associated with the occurrence of T2DM include age, Body Mass Index (BMI), 
waist circumference, daily physical activity, fruit and vegetable consumption, hypertension, and 
a family history of diabetes mellitus. Family history can be a contributing risk factor for several 
non-communicable diseases, including type 2 diabetes mellitus, for example in a father, mother, 
brother, or sister (Nuraisyah et al., 2020). 
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The high proportion of diabetes mellitus in cataract patients (82%) suggests that chronic 
hyperglycemia plays a significant role in the pathogenesis of cataracts. High glucose levels cause 
increased conversion of glucose to sorbitol via the polyol pathway, which results in fluid buildup 
in the lens and damage to the lens fiber structure (Banday et al., 2020; Damayanti et al., 2024). 

In addition, risk factors such as body mass index, family history, hypertension, and a 
sedentary lifestyle contribute to the increased incidence of type 2 diabetes mellitus, which 
ultimately increases the risk of complications, including cataracts (Irawan  et al., 2022; 
Darmawanti, 2024). Previous studies have also shown a link between diabetes mellitus and 
increased cataract prevalence in various healthcare facilities. 19,22  

Table 4. Relationship between Diabetes Mellitus Patients and Cataract Incidence at the JEC 
Orbita Makassar Main Eye Clinic 

Cataract 
Status 

DM Patients 
(n) 

DM Patients 
(%) 

Non-DM 
(n) 

Non-DM 
(%) 

Total 
(n) 

Total 
(%) 

P-
Value 

Cataract 205 82 45 18 250 100 0.01 
Total 205 82 45 18 250 100  

Based on Table 4, the majority of patients with cataracts at the JEC Orbita Makassar Eye 
Clinic were diabetic (DM), accounting for 205 patients (82%) out of a total of 250 patients. 
Meanwhile, 45 patients (18%) who did not have diabetes mellitus (non-DM) experienced 
cataracts. The chi-square test showed a p-value of 0.01, indicating a significant association 
between diabetes mellitus and cataracts. These data indicate that the majority of cataract patients 
at the JEC Orbita Makassar Eye Clinic were diabetic. 

Another factor contributing to the increasing number of cataract patients is diabetes 
mellitus. Excessive levels of sorbitol, a sugar made from glucose, which causes accumulation in 
the lens and ultimately clouding, is a common cause of diabetes-related cataract formation. 

The chi-square test results indicated a significant association between diabetes mellitus 
and cataracts (p > 0.05). This indicates that although diabetes is a risk factor for cataracts, the 
severity or stage of cataracts at the time of treatment can be influenced by various other factors, 
such as age, disease duration, HbA1c control, and genetics (Irawan et al., 2022). 

Cataract development is multifactorial. Hyperglycemia does play a role in cataract 
formation through oxidative stress and sorbitol accumulation, but progression to advanced 
stages is not solely determined by the presence of diabetes (Banday et al., 2020; Hashim & Zarina, 
2012; Guo et al., 2023; Tangvarasittichai & Tangvarasittichai, 2018; Sahajpal et al., 2019; Thorne 
et al., 2024). Therefore, the relatively similar stage distribution between the DM and non-DM 
groups may result in statistical test results showing no significant relationship. 

Age, Gender, and the Clinical Pattern of Cataract among Patients 

Based on the results of this study, the majority of cataract patients in the JEC Orbita 
Makassar Main Eye Clinic were elderly patients, aged 60 years and older. Clinically this is 
understandable as one of the strongest biological risk factors for cataract formation is the age. 
The lens undergoes structural and biochemical changes with ageing, resulting in progressive 
decrease in transparency. The normal clarity of the lens can gradually be affected by oxidative 
stress, protein denaturation, and decreased ability of the cells to repair. This aging process can be 
exacerbated in diabetes mellitus patients due to the chronic hyperglycaemia that adds more 
metabolic stress to the lens. This is because the number of older patients in this study is high, 
indicating that age and diabetes-related metabolic changes may play a combined role in cataract 
incidence.  

Patients aged 45-59 had cataract too, suggesting cataract, in diabetic patients, is not a 
disease of advanced age. High blood glucose may cause the lens to become cloudy earlier as it 
causes a change in the internal environment of the lens that leads to opacity. The polyol pathway 
can be used to convert excess glucose to sorbitol. As sorbitol accumulates, it raises the osmotic 
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pressure, pulls water into the lens, messes with lens fibre organization and slowly causes clouding 
of the lens. This mechanism underlies the increased early onset and/or increased frequency of 
cataract in DM patients. 

In this study, the gender distribution was equal, that is, the number of male and female 
patients were the same. This indicates that in this sample there was no strong gender bias in the 
occurrence of cataract. Some studies describe the higher risk for women that may be due to 
hormone changes after menopause particularly the loss of estrogen as a protective antioxidant 
factor, but the present result indicates that the incidence of cataract in females might be 
comparable to males. This equilibrium can be explained by the greater effect of common risk 
factors (age, diabetes mellitus, lifestyle, blood glucose control, and other metabolic factors). So, 
preventive education and routine eye exams should be targeted to both women and men with 
diabetes mellitus. 

Diabetes Mellitus and Cataract Incidence 

The key finding of this study is the significant percentage of cataract patients having 
diabetes mellitus. In all, 205 patients were reported as suffering from diabetes mellitus, of which 
82 percent were recorded in the total sample. This result suggests a close association of diabetes 
mellitus and the occurrence of cataract. Chronic hyperglycemia may affect the metabolism of the 
lens, lead to oxidative stress, result in glycation of lens proteins, and cause structural changes in 
the lens. These processes will gradually decrease the transparency of the lens and increase its 
chances of developing a cataract over time. This outcome emphasizes the diabetes mellitus as a 
significant clinical risk factor that must be taken into account while trying to prevent and manage 
cataracts.  

The Chi Square test revealed a p value of 0.01 which was found to be statistically significant, 
suggesting that there is a relationship between diabetes mellitus and incidence of cataract. This 
implies that, diabetes mellitus status was significantly related to occurrence of cataract in this 
study. This is in line with the mechanism of diabetic cataract, in which the accumulation of 
sorbitol leads to osmotic stress, oxidative damage, and structural changes in the lens, with the 
latter being a key pathway in the development of diabetic cataract. Hence, diabetes mellitus 
should not be only regarded as a systemic metabolic disease, but also as a disease in which ocular 
complications, such as cataract, are more likely to occur. 

The findings from this study indicate that eye examination is important and should be done 
early and frequently in patients with diabetes mellitus from a clinical point of view. Prevention of 
cataract cannot commence after onset of significant visual disturbance. Patients with diabetes 
mellitus should have a lifelong education about blood sugar monitoring, lifestyle management 
and regular ophthalmologic checkup. Diabetic patients know better about eye complication, 
diabetic retinopathy; however, cataract is also an important condition that can affect diabetic 
patients and may cause loss of vision and quality of life. Proper early detection can avoid delayed 
diagnosis and facilitate timely clinical treatment. 

Diabetes mellitus is an important risk factor, but is not the sole cause of cataract formation. 
Other factors such as age, length of diabetes, HbA1c, hypertension, obesity, smoking, UV exposure, 
medication history, genetic factors and other metabolic disorders can also affect the development 
of cataracts. Because of the use of secondary data from medical records there were several of 
these variables that were not able to be explored in more detail. Further studies need to 
incorporate other clinical factors like diabetes mellitus duration, glycemic control, cataract stage, 
BMI, hypertension, etc, and treatment history to explain the risks of cataract among diabetic 
patients in more detail. 

CONCLUSION  

Based on the results of a study of 250 patients at the JEC Orbita Makassar Main Eye Clinic 
from January 2025 to December 2025, it was found that the majority of diabetes mellitus patients 
with cataracts were in the adult to elderly age group, indicating that this age group is more 
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susceptible to cataract complications. The distribution by gender showed an equal number of 
men and women. The majority of cataract patients had diabetes mellitus. However, a chi-square 
test showed a significant association between diabetes mellitus and cataracts (p < 0.05). The 
authors hope that this study's results can serve as a basis for improving promotive and preventive 
efforts, particularly for diabetes mellitus patients, through education on blood sugar control and 
regular eye examinations to prevent cataract complications. Furthermore, future research is 
expected to use a larger sample size and include other variables such as duration of diabetes, 
HbA1c levels, and other risk factors to obtain a more comprehensive picture of the relationship. 
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