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Abstract

Background. The global prevalence of diabetes mellitus, projected to affect over
439 million people by 2030, presents significant 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 significantly
associated with a higher prevalence of cataracts (OR=4.579, p=0.037). Age was also a
significant factor, with cataract patients being older on average (p<0.001). No significant
differences were observed regarding gender (p=0.628), type of diabetes (p=0.89), or
diabetes treatment (p=0.146). The study also found no significant association between
smoking or hypertension and

Conclusion. Prolonged diabetes duration and advanced age are significant risk factors
for cataract development in diabetic patients. These findings 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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Pesiome

BBepeHue. MnobanbHaa pacnpocTpaHeHHOCTb caxapHoro AnabeTa, KoTopas, No NPOrHo-
3aMm, 3aTPOHET 6onee 439 MUNMOHOB YenoBek K 2030 ., BfieYeT 3a COOOI 3HAUUTENbHbIE
npob6nembl, 0CO6EHHO B OTHOLIEHWM 340pOoBbA rna3. Cpean PasfiMUHbIX OCIOXKHEHWA,
CBA3aHHbIX C ANabeTOM, KaTapaKTa ABMAETCA OCHOBHOW NMPUYMHOW HapyLLEHNA 3PeHNs, B
OCHOBHOM M13-3a METabOoNNUYECKNX N OKUCTIUTENbHBIX CTPECCOPOB, BbI3BaHHbIX XPOHMNYe-
CKOW rnnepriankeMmen.

Llenb. /3yueHune cBA3n mexpy o6pa3oBaHMEM KaTapaKTbl Y TUOM W NMPOAOCIKUTENbHO-
CTblo AnabeTa C ynopom Ha BANAHWE ANIMTENbHOIO AnabeTta 1 CBA3aHHbIX C HUM GaKTopoB
pucKa Ha pa3BuUTKe KaTapakTbl.

Marepmanbl n metoAbl. Kpocc-ceKuroHHOe HabrnofgeHne npoBOAWMSIOCh C OKTAGPA
2022 r. no gekabpb 2023 1. c yyactrieM 60 NaLMeHTOB C AMabeToM 1 KaTapakTon 1 6e3 Hee,
HabpaHHbIX B CreLManm3vpoBaHHON ambynaTopHOIN KIMHKKE. YUacTHWKKM Obiny pacnpe-
[eneHbl Mo TNy Auabeta, NPOJOMKUTENBHOCTU U HANMYMIO KaTapaKTbl.

PesynbraTbl. VlccnefoBaHue mnokasano, yto 6onee pnutenbHas MPOAOIKUATENBHOCTb
punabeta (=20 net) 6bina 3HAUUTENBHO CBA3aHa C 60ee BbICOKOW PacnpoOCTPaHEHHOCTbIO
KaTapakTbl (OR=4,579, p=0,037). Bo3pacT TakxKe Obl1 3HauMMbiM paKTOPOM, MpPX STOM
MaumeHTbl C KaTapaKTo 6biiv B cpefgHem cTaplue (p<0,001). He 6b110 BbiABNEHO 3HAUU-
MbIX Pa3fnuunin B oTHoweHUn nona (p=0,628), Tvna grabeTa (p=0,89) nnu ero nevyeHus
(p=0,146). ccnepoBaHme TakxKe He OGHaPYKMJIO 3HAUMMOW CBA3M MeXAY KYpPEeHVEM UK
rMnepToHnen.

3aknioueHue. [JnntenbHas NPOLOMKMTENBHOCTb AMabeTa 1 NOXMIION BO3PacT ABNAOT-
CA 3HaUMMbIMK PaKTOPaMM PUCKa Pa3BUTUA KaTapaKTbl Yy NauueHToB ¢ gnabetom. 3Tu
pe3ynbTaTbl MOAYEPKMBAIOT BaXKHOCTb PAaHHEroO M NOCTOAHHOIO KOHTPONA MMKeMUN And
CHVIXXEHMA pricKa 06pa3oBaHUA KaTapaKTbl 1 HEOOXOANMOCTb PerynapHbIX 0hTanbMOSO-
rmyeckmnx o6cnefoBaHmnin, 0cO6eHHO ANA NaUMEHTOB C AMabeToM AIMTENbHON NPOAOIKN-
TeNIbHOCTW.

KnioueBble cnoBa: caxapHblii fruabeT, o6pa3oBaHMe KaTapaKTbl, AAUTENbHOCTb AnabeTa,
rnasHble OCNOXKHEHWA, MNKEMUYECKUI KOHTPOMb
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B INTRODUCTION

The universal prevalence of diabetes mellitus signifies the need for comprehensive
medical research to address its multifaceted impact on global health, as more than
285 million people are estimated to be affected 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 effectively use insulin. It is categorized into two types
depending on the mechanism of development. However, the lack of effective 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 suffering from diabetes are increasing
consistently with the Western Pacific 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 fiber 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 differentiation 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.

B 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 influence 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 influence ocular health, such
as uncontrolled hypertension or autoimmune diseases, to minimize confounding
effects 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 significant 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 confirmed 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 significant for all test.

B RESULTS

The analysis reveals a significant age difference 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 significant impact on cataract occurrence (P=0.628). This
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Table 1
The demographical data distribution between the two groups
. Cataract Group Non-Cataract Group g
Variables (No. 28) (No. 32) P-value
Age (years) (mean=SD) 62.21-14.34 49.41-12.15 <0.001
Male 14 (50.0%) 14 (43.8%)
Sex 0.628
Female 14 (50.0%) 18 (56.3%)
. Unilateral 8 (28.6%)
Side of cataract - - -
Bilateral 20 (71.4%)
Table 2
Diabetes-related data distribution between the two groups
. Cataract Group Non-Cataract Group g
Variables (No. 28) (No. 32) P-value
. . <20 years 19 (67.9%) 29 (90.6%)
Duration of Diabetes 0.028
>20 years 9(32.1%) 3(9.4%)
Typel 2(7.1% 2 (6.3%
Type of Diabetes P (7.1%) (6.3%) 0.89
Type ll 26 (92.9%) 30 (93.8%)
Insulin 8(28.6) 15 (46.9)
Type of treatment 0.146
yp Oral 20 (71.4) 17 (53.1)
medication
Table 3
Logistic Regression analysis of the duration of diabetes factor
Variables Coefﬁq'ent Odd ratio Standard error | P-Value |95% CI
regression
Duration of DM =20 years | 1.521 4.579 0.729 0.037 1.097-19.11

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

The dataset reveals a significant association between the duration of diabetes and
cataract development, with longer diabetes duration linked to higher cataract prevalence
(P=0.028). No significant differences 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 significant relationship between the
duration of diabetes (=20 years) and the likelihood of developing cataracts. With a
coefficient 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 confirms the statistical significance of this
finding. The 95% confidence interval (Cl) for the OR ranges from 1.097 to 19.11.

B DISCUSSION

This study has demonstrated a significant 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 finding is consistent with previous research
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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 fibers. This gradient results in the collapse and liquefaction of
lens fibers, 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 fibers, 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 (H202), hydroxyl radicals (OH-), and nitric
oxide (NO) are found to be elevated [18, 19].

Age was another significant factor influencing 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 identified 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 disulfide 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-fiber differentiation, contribute to cataract development [23].

Interestingly, the findings of this study indicated no significant differences in cataract
occurrence related to gender or type of diabetes treatment, which suggests that the
pathophysiology of cataracts in diabetic patients might be more influenced by metabolic
control and diabetes duration rather than treatment type per se or gender-based
physiological differences. This contrasts with the findings 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 finding. Both of these studies contradict the findings 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 findings. Future longitudinal studies are needed
to confirm these observations and explore the mechanisms underlying the observed
associations.

«OdTanbmonorua BoctouHas EBpona», 2024, Tom 14, N2 3 365



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

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 significant factor in cataract development. Interestingly,

no

significant differences were found based on gender or type of diabetes treatment,

suggesting that metabolic control and duration of diabetes may be more influential

factors.
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