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ABSTRACT 

Cataract is a leading cause for avoidable blindness. Age-related cataract is a multifactorial disease, 

affecting patients over 60 years old. Diabetes mellitus (DM), arterial hypertension (AH) or a 

combination of both are risk factors for developing a cataract.  

The aim of the study is to evaluate the prevalence of DM and AH among cataract patients. After an 

informed consent, cataract patients were randomly chosen to participate in the study.  

Diagnostic criteria for AH were defined as: systolic blood pressure higher than 140 mmHg, diastolic 

higher than 90 mmHg and the usage of antihypertensive therapy. Diabetic patients (medical history of 

DM or reported usage of antidiabetic drugs) were divided in two groups: Type I DM if the patient is on 

insulin treatment before the age of 30 years, and Type II DM if the patient is on antidiabetic or insulin 

treatment after the age of 30 years. 

A total of 126 cataract patients on average age of 66, 2 years participated the study. The youngest 

patient was a 29 years old female with type I DM and the oldest - 88 years old AH female. There were 

63 AH patients (50%) , 2 with type I DM (1.6%), 6 with type II DM (4.8%), 6 patients with AH and 

type I DM (4.8%), and 11 patients with AH and type II DM (8.7%). 38 patients had no DM or AH 

(30.2%), among them 20 had no comorbidities.  

Systemic AH and DM are non-infectious epidemic diseases. According to our study cataract formation 

in type I DM patients occurs earlier than in diabetes type II DM and hypertensive patients. Type II DM 

patients develop cataract earlier. We found no significant difference between the average ages of 

cataract surgery in AH patients and otherwise healthy patients (without comorbidities).  

Hypertension was found in the majority of cataract patients (50%) and prevalence of diabetes mellitus 

was 19.9%. We can speculate that many cataract patients in Bulgaria do not undergo surgery due to 

their socioeconomic status. Hypertension and diabetes mellitus should be better controlled in order to 

decrease the incidence of visual loss caused by cataract. 
 

Key words: cataract, risk factors 
 

 

INTRODUCTION 
Cataract is the leading cause for half of the 

avoidable blindness among elderly people 

worldwide. (1–5) Age-related cataract is a 

multifactorial disease, affecting mainly 

patients over the age of 60 years old. (6, 7) 
 

Investigating the risk factors for developing 

lens opacifications is of significant importance. 

(3) A lot of the risk factors for cataract are 
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clarified. Among them diabetes mellitus (DM) 

and arterial hypertension (AH) or the 

combination of both are the most prominent. 

(3, 7, 8) Shui-Mei Lee et al. found that 

hypertension alternates ion transport through 

the lens capsule. As a result the secondary 

protein structures change, causing protein 

aggregation and lens opacification. (8) In order 

to lessen the socioeconomic burden of cataract, 

Park et al recommend AH to be better 

controlled. (5) 
 

The development of cataract DM patients is 

connected to long-term hyperglycemia, 
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fluctuations in glucose blood glucose levels 

and sorbitol accumulation in the lens. Sorbitol 

is produced through the polyol pathway after 

glucose is being reduced in a reaction 

catalyzed by the enzyme aldose reductase 

(AR). Higher concentrations of AR are found 

in LECs, undergoing osmotic and oxidative 

stress. (9,10) Elevated levels of sorbitol in the 

lens and hyperglycemia cause hyperosmotic 

change, an influx of fluids, superoxide radicals 

and hydrogen peroxide generation, lens fiber 

degeneration, and formation of lens 

opacification.(3, 7, 8) Lens epithelial cells 

(LECs) apoptosis is observed as well. (9, 11) 
 

Purpose 

The aim of our study is to evaluate the 

prevalence of DM and AH among cataract 

patients. 
 

MATERIALS AND METHODS 

After an informed consent, cataract patients of 

the Ophthalmology Clinic of University 

Hospital Alexandrovska were randomly chosen 

to participate in the study. 
 

Diagnostic criteria for AH were defined as: 

systolic blood pressure higher than 140 mmHg, 

diastolic higher than 90 mmHg and the usage 

of antihypertensive therapy. Diabetic patients 

(medical history of DM or reported usage of 

antidiabetic drugs) were divided in two groups: 

Type I DM if the patient is on insulin treatment 

before the age of 30 years, and Type II DM if 

the patient is on antidiabetic or insulin 

treatment after the age of 30 years. 
 

RESULTS 

A total of 126 cataract patients (43 males and 

73 females) on average age of 66,2 years 

participated in this study. The youngest patient 

was a 29 years old female with type I DM and 

the eldest was an 88 years old AH female. 

There were 63 AH patients, 2 patients with 

type I DM, 6 patients with type II DM, 6 

patients with AH and type I DM and 11 

patients with AH and type II DM (tabl. 1). 38 

patients had no DM or AH, among them 20 at 

average age of 68.15 years had no 

comorbidities. The average age of the patients 

with AH was 68.11 years, with type I DM was 

55.42 years and with type II DM was 65.27. 

years (Figure 1). The prevalence of AH was 

50%, of type I DM was 1.6% and type II DM 

was 4.8% (Figure 2). 

 

Table. 1 Prevalence of hypertension and diabetes among cataract patients 

 Males Females Mean age (y) Total 
Percentage 

(%) 
AH 21 42 68.9 63 50 

Type I DM patients 1 1 45.5 2 1.6 

Type II DM patients 4 2 60.6 6 4.8 

AH and Type I DM patients 5 0 59.4 5 4.8 

AH and Type II DM patients 6 5 66.7 11 8.7 

Without AH or DM 17 21 64.2 38 30.2 

 

  

 
Figure 1. Average age (y) at surgery of hypertensive and diabetic patients and patients without comorbidities 
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Figure 2.  Prevalence (%)  of hypertension and diabetes among cataract patients 

 

 

DISCUSSION 

Systemic AH and DM are non-infectious 

epidemic diseases. Osmotic and oxidative 

stress is among the main pathogenetic 

mechanism for the formation of cataract. 
 

According to our study cataract formation in 

type I DM patients occurs earlier than in 

diabetes type II DM and AH patients. Diabetes 

type II DM patients develop cataract earlier 

than the AH ones. We found no significant 

difference between the average age of cataract 

surgery in AH patients and otherwise healthy 

patients (without comorbidities).  
 

AH is one of the most common diseases 

worldwide and its prevalence increases with 

age. (3, 7) There are several studies suggesting 

that AH increases the risk for developing a 

cataract. (1, 5, 8, 12) Xioaoning et al. analyzed 

14 studies investigating the relationship 

between AH and cataract risk and find a 

significantly higher risk in hypertensive 

patients. (1) Furthermore, Sabanayagam et al. 

reported that patients with higher systolic 

blood pressure have a greater risk for 

developing cataract. (1, 13) Longer duration of 

AH is also reported as a risk factor. (1, 14) 
 

DM affects over 285 million people worldwide 

and this number is about to increase 

dramatically by the year 2030. (14) Earlier 

development and more rapid progression of 

cataract is observed in diabetic compared to 

nondiabetic patients. (14) As in cataract 

patients with hypertension, high economic 

burden is observed in diabetic cataract as well. 

CONCLUSION 

Hypertension was found in half of cataract 

patients (50%). The prevalence of DM was 

found to be 19.9% among them. Cataract 

occurs earlier in DM patients. Although 

cataract surgery is widely available, many 

people suffering from cataract in Bulgaria do 

not undergo such surgery due to 

socioeconomic status. AH and DM are 

diseases that should be better controlled in 

order to lower the incidence of visual loss due 

to cataract and retinal vasculopathie. 
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