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Abstract __________________________________________________________________________________________________ 

Background. The global prevalence of diabetes mellitus, projected to aff ect over 
439 million people by 2030, presents signifi cant challenges, particularly in relation to 
ocular health. Among the various complications associated with diabetes, cataracts are 
a leading cause of visual impairment, largely due to metabolic and oxidative stressors 
induced by chronic hyperglycemia.
Purpose. This study purposed to explore the relationship between cataract formation 
and the type and duration of diabetes, focusing on the impact of prolonged diabetes and 
associated risk factors on cataract development.
Materials and methods. A cross-sectional observational study was conducted from 
October 2022 to December 2023, involving 60 diabetic patients with and without 
cataracts, recruited from a specialized outpatient clinic. Participants were categorized by 
diabetes type, duration, and cataract presence.
Results. The study found that longer diabetes duration (≥20 years) was signifi cantly 
associated with a higher prevalence of cataracts (OR=4.579, p=0.037). Age was also a 
signifi cant factor, with cataract patients being older on average (p<0.001). No signifi cant 
diff erences were observed regarding gender (p=0.628), type of diabetes (p=0.89), or 
diabetes treatment (p=0.146). The study also found no signifi cant association between 
smoking or hypertension and 
Conclusion. Prolonged diabetes duration and advanced age are signifi cant risk factors 
for cataract development in diabetic patients. These fi ndings highlight the importance 
of early and sustained glycemic control to mitigate the risk of cataract formation and the 
necessity of regular ophthalmic evaluations, especially for long-term diabetics.
Keywords: diabetes mellitus, cataract formation, diabetes duration, ocular complications, 
glycemic control
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Резюме __________________________________________________________________________________________________ 

Введение. Глобальная распространенность сахарного диабета, которая, по прогно-
зам, затронет более 439 миллионов человек к 2030 г., влечет за собой значительные 
проблемы, особенно в отношении здоровья глаз. Среди различных осложнений, 
связанных с диабетом, катаракта является основной причиной нарушения зрения, в 
основном из-за метаболических и окислительных стрессоров, вызванных хрониче-
ской гипергликемией.
Цель. Изучение связи между образованием катаракты и типом и продолжительно-
стью диабета с упором на влияние длительного диабета и связанных с ним факторов 
риска на развитие катаракты.
Материалы и методы. Кросс-секционное наблюдение проводилось с октября 
2022 г. по декабрь 2023 г. с участием 60 пациентов с диабетом и катарактой и без нее, 
набранных в специализированной амбулаторной клинике. Участники были распре-
делены по типу диабета, продолжительности и наличию катаракты.
Результаты. Исследование показало, что более длительная продолжительность 
диабета (≥20 лет) была значительно связана с более высокой распространенностью 
катаракты (OR=4,579, p=0,037). Возраст также был значимым фактором, при этом 
пациенты с катарактой были в среднем старше (p<0,001). Не было выявлено значи-
мых различий в отношении пола (p=0,628), типа диабета (p=0,89) или его лечения 
(p=0,146). Исследование также не обнаружило значимой связи между курением или 
гипертонией.
Заключение. Длительная продолжительность диабета и пожилой возраст являют-
ся значимыми факторами риска развития катаракты у пациентов с диабетом. Эти 
результаты подчеркивают важность раннего и постоянного контроля гликемии для 
снижения риска образования катаракты и необходимость регулярных офтальмоло-
гических обследований, особенно для пациентов с диабетом длительной продолжи-
тельности.
Ключевые слова: сахарный диабет, образование катаракты, длительность диабета, 
глазные осложнения, гликемический контроль
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  INTRODUCTION
The universal prevalence of diabetes mellitus signifi es the need for comprehensive 

medical research to address its multifaceted impact on global health, as more than 
285 million people are estimated to be aff ected by this disease. The estimation is expected 
to surpass the to 439 million by 2030 [1]. Diabetes is fundamentally characterized by 
the body’s inability to produce or eff ectively use insulin. It is categorized into two types 
depending on the mechanism of development. However, the lack of eff ective insulin 
action in both types prevents the body from properly processing glucose, leading to 
elevated blood glucose levels and subsequent complications [2]. Diabetes has emerged 
as a global challenge, as the numbers of people suff ering from diabetes are increasing 
consistently with the Western Pacifi c regions hosting the higher prevalence [3]. Due to 
rapid economic development and nutritional transition, Asia is considered the epicenter 
of the global diabetes epidemic, along with the Gulf region and the Middle East which are 
gradually exhibiting an increase in the prevalence of diabetes [3, 4].

Ocular conditions associated with diabetes are well-recognized globally due to the 
potential progression to serious ophthalmic complications and vision loss, and one of the 
main causes of visual impairment in diabetic patients is cataracts [5]. Diabetic cataracts 
originate from a defect in the polyol pathway, where the enzyme aldose reductase 
converts glucose to sorbitol, leading to potential sorbitol accumulation within the lens. 
Subsequently, osmotic changes take place resulting in lens fi ber degeneration and 
cataract formation [6, 7]. The osmotic stress contributes to apoptosis in lens epithelial cells 
which adds to the progression of cataracts. Moreover, the elevated glucose in diabetic 
patients signifying glycation of lens proteins, along with the oxidative stress resulted 
from the polyol pathway can play an important role in progression of cataracts and the 
exacerbation of lens damage [8]. 

It was demonstrated that cataracts are three to four times more prevalent in patients 
with diabetes than healthy individuals [9]. Diabetes was also linked to cortical cataracts 
and the need for cataract surgery in relation to age-related eye conditions [10]. Some 
ophthalmic investigations presented a three to four times higher occurrence of cataracts 
in diabetic individuals below the age of 65, and a twofold increased occurrence in those 
aged 65 and above [11]. A Hospital-based comparative study conducted in Karachi, found 
a strong relationship between age advancement and cataracts development in diabetic 
patients, particularly among men [12]. 

This comprehensive study aims to delve into the intricate correlation between cataract 
occurrence and type and duration of diabetes. Understating this relationship is important 
for early detection, development of prevention strategies and tailoring treatment 
approaches. A diff erentiation between type 1 and type 2 diabetes will be presented 
along with their duration, exploring how both factors contribute to the development 
progression of cataracts.

  MATERIALS AND METHODS
Study Design
This study is a cross-sectional observational analysis aimed at exploring the correlation 

between cataract occurrence and various types and durations of diabetes. By examining 
a cohort of 60 patients with diabetes, both with and without cataracts, this research seeks 
to understand the nuanced relationships between these conditions.
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Setting and Population
The study was conducted between October 2022 and December 2023. Participants 

were selected from an outpatient clinic specializing in diabetes and ophthalmology care, 
ensuring a relevant population for the research question. All participants were diagnosed 
with diabetes and were further categorized based on the presence or absence of cataracts, 
as diagnosed through clinical assessment.

Inclusion Criteria
  Individuals diagnosed with any type of diabetes.
  Age 18 years or older.

Exclusion Criteria
  Patients with a history of ocular surgery, including previous cataract surgery.
  Diagnoses of other major ocular diseases that could infl uence cataract development 

(e.g., glaucoma, retinopathy not related to diabetes).
  Inability to undergo slit-lamp examination due to physical or psychological reasons.
  Patients with uncontrolled systemic diseases that could infl uence ocular health, such 

as uncontrolled hypertension or autoimmune diseases, to minimize confounding 
eff ects on cataract development.

  Individuals with a history of ocular trauma or injury.
  Patients using systemic or ocular corticosteroids within the last 12 months.
  correction surgery.
  Patients with signifi cant visual impairment from causes other than cataracts.

Data Collection and Evaluation
Data collection involved a detailed review of patient medical records for diabetes type, 

duration, and management history. Cataract diagnosis was confi rmed through slit-lamp 
examination by experienced ophthalmologists.

Ethical Approval
Written informed consent was obtained from all participants prior to inclusion in the 

study, ensuring their awareness and voluntary participation.

Statistical Analysis
Statistical analyses were performed using SPSS software, version 26. The chi-square 

test was utilized to examine the association between categorical variables, such as the 
presence of cataracts and types of diabetes. The Mann-Whitney U test was employed for 
comparing the duration of diabetes between patients with and without cataracts. Logistic 
regression analysis was conducted to identify potential predictors of cataract occurrence 
within the diabetic population, adjusting for relevant confounders. A p-value of <0.05 was 
considered statistically signifi cant for all test.

  RESULTS 
The analysis reveals a signifi cant age diff erence between cataract and non-cataract 

groups, with the former being older (P<0.001), indicating age as a key factor in cataract 
development. Gender shows no signifi cant impact on cataract occurrence (P=0.628). This 



364 "Ophthalmology Eastern Europe", 2024, volume 14, № 3

summary underscores age as a crucial determinant in the development of cataracts, while 
gender appears unrelated.

The dataset reveals a signifi cant association between the duration of diabetes and 
cataract development, with longer diabetes duration linked to higher cataract prevalence 
(P=0.028). No signifi cant diff erences are noted in diabetes type (P=0.89) or treatment 
methods (P=0.146) between cataract and non-cataract groups.

The logistic regression analysis indicates a signifi cant relationship between the 
duration of diabetes (≥20 years) and the likelihood of developing cataracts. With a 
coeffi  cient of 1.521 and an odds ratio (OR) of 4.579, individuals with diabetes for 20 years 
or more are approximately 4.6 times more likely to develop cataracts compared to those 
with a shorter duration. The P-value of 0.037 confi rms the statistical signifi cance of this 
fi nding. The 95% confi dence interval (CI) for the OR ranges from 1.097 to 19.11.

  DISCUSSION
This study has demonstrated a signifi cant correlation between the duration of 

diabetes and cataracts formation. It is shown that individuals who had diabetes for 20 
years or more are approximately 4.6 times more likely to develop cataracts compared to 
those with shorter durations (P=0.037). This fi nding is consistent with previous research 

Table 1
The demographical data distribution between the two groups 

Variables Cataract Group
(No. 28)

Non-Cataract Group 
(No. 32) P-value

Age (years) (mean±SD) 62.21–14.34 49.41–12.15 <0.001

Sex
Male 14 (50.0%) 14 (43.8%)

0.628
Female 14 (50.0%) 18 (56.3%)

Side of cataract 
Unilateral 8 (28.6%)

– –
Bilateral 20 (71.4%)

Table 2
Diabetes-related data distribution between the two groups 

Variables Cataract Group
(No. 28)

Non-Cataract Group 
(No. 32) P-value

Duration of Diabetes
<20 years 19 (67.9%) 29 (90.6%)

0.028
≥20 years 9 (32.1%) 3 (9.4%)

Type of Diabetes 
Type I 2 (7.1%) 2 (6.3%)

0.89
Type II 26 (92.9%) 30 (93.8%)

Type of treatment 
Insulin 8 (28.6) 15 (46.9)

0.146Oral 
medication 20 (71.4) 17 (53.1)

Table 3
Logistic Regression analysis of the duration of diabetes factor

Variables Coeffi  cient 
regression Odd ratio Standard error P-Value 95% CI

Duration of DM ≥20 years 1.521 4.579 0.729 0.037 1.097–19.11

Correlating Cataract Occurrence with Diabetes Type and Duration: A Comprehensive Study



365«Офтальмология Восточная Европа», 2024, том 14, № 3

Оригинальные исследования
Original Research

which indicates that chronic hyperglycemia in long-term diabetes and poor glycemic 
control contribute to cataract formation, alongside other risk factors such as anemia, 
macroalbuminuria, high triglyceride level, diabetic retinopathy and lower socioeconomic 
status [13, 14]. Aldose reductase converts glucose into sorbitol, initiating a hyperosmotic 
gradient within lens fi bers. This gradient results in the collapse and liquefaction of 
lens fi bers, contributing to the development of cataracts. This process is known as the 
polyol pathway [15]. Furthermore, osmotic and oxidative stress are implicated in the 
development of diabetic cataracts. The accumulation of sorbitol, leading to increased 
free radical production and osmotic stress within the endoplasmic reticulum of the lens, 
results in damage to lens fi bers, apoptosis of lens epithelial cells, and the formation of 
cataracts [16, 17]. Additionally, research indicates a reduction in the antioxidant enzyme 
superoxide dismutase (SOD) levels in the eyes of diabetic individuals. Conversely, levels 
of oxidative radicals such as hydrogen peroxide (H2O2), hydroxyl radicals (OH-), and nitric 
oxide (NO) are found to be elevated [18, 19].

Age was another signifi cant factor infl uencing cataract development in this study. 
Participants with cataracts were notably older than those without (P<0.001), this shows 
that age-related degenerative processes in the lens contribute to cataractogenesis. This 
observation aligns with existing literature that identifi ed age as one of the major risk 
factors for cataracts development [13, 20]. Song et al. reported that by the age of 60, 15% of 
individuals develop age-related cataracts, while by the age of 80, this prevalence increases 
to 50% [21]. The three primary types of age-related cataracts are nuclear, cortical, and 
subcapsular cataracts. There is an overlap in the mechanisms and clinical presentations 
of these types, however, the precise biological mechanisms underlying their formation 
remaining unclear, as highlighted by Sinha et al. [22]. Generally, as individuals age, there is 
a simultaneous increase in lenticular protein oxidation and protein disulfi de cross-linking, 
accompanied by a decrease in lens elasticity. These factors collectively with ocular oxidative 
stress, alterations in lenticular ion transport, and changes in lens epithelial cells (LECs), such 
as aberrant LEC-to-fi ber diff erentiation, contribute to cataract development [23].

Interestingly, the fi ndings of this study indicated no signifi cant diff erences in cataract 
occurrence related to gender or type of diabetes treatment, which suggests that the 
pathophysiology of cataracts in diabetic patients might be more infl uenced by metabolic 
control and diabetes duration rather than treatment type per se or gender-based 
physiological diff erences. This contrasts with the fi ndings of the Wisconsin Epidemiological 
Study of Diabetic Retinopathy, which concluded that the use of insulin is linked to an 
increased incidence of cataract development and the need for surgery among individuals 
with type 2 diabetes [16]. Becker et al. also observed an increased risk of cataract in 
insulin users, which they explained by the higher percentage of poor glycemic control 
in insulin users compared with diabetics without insulin therapy [24]. Regarding gender, 
Janghorbani et al. [25] reported a higher risk of cataracts among diabetic women when 
compared to diabetic men. A previous study by Harding et al. [26], also documented the 
same fi nding. Both of these studies contradict the fi ndings of the present study.

The study’s limitations include its cross-sectional design, which can only infer 
associations rather than causality. Furthermore, the study’s sample size and demographic 
might limit the generalizability of the fi ndings. Future longitudinal studies are needed 
to confi rm these observations and explore the mechanisms underlying the observed 
associations.
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  CONCLUSION
This study highlights a strong correlation between diabetes duration and cataract 

formation, emphasizing the impact of chronic hyperglycemia and poor glycemic 
control. Age also emerged as a signifi cant factor in cataract development. Interestingly, 
no signifi cant diff erences were found based on gender or type of diabetes treatment, 
suggesting that metabolic control and duration of diabetes may be more infl uential 
factors.
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