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Abstract:

Background: Type 2 Diabetes Mellitus (T2DM) is a chronic metabolic disorder characterized by
hyperglycemia. Ocular manifestations are among the most common and debilitating complications of T2DM
Objective: The objective of this study is to find out different ocular manifestations in patients with Type 2
Diabetes Mellitus of a duration of 0 - 5 years and its relation with the duration and severity of the disease.
Methods: A prospective observational study of ocular manifestations in patients with Type 2 Diabetes Mellitus
(T2DM) of duration 0-5 years attending tertiary care center, Bhubaneswar for 12 months. Detailed history,
complete ocular examination, and relevant investigations were done on 560 eyes of 280 patients.

Results: Out of 280 patients evaluated 130 (46.42%) were male and 150 (53.57%) were female. The most
common ocular manifestation was cataract 121 (21.6%), followed by Diabetic retinopathy 48(8.57%), POAG
6(1.07%), Diabetic papillopathy 4(0.7%), BRVO 2(0.3%), 3rd Nerve palsy(0.3%). The most common type of
cataract found was posterior subcapsular cataract 12(44.4%) among patients of T2DM of duration less than one
year, nuclear type 64% among patients of T2DM of duration 1 to 5 years.

Conclusion: These ocular findings suggest that an annual eye examination should initiated at the time of
diabetes diagnosis, as it will help reduce visual morbidity.

Keywords: Type 2 Diabetes Mellitus, Duration 0 - 5 Years, Ocular Complications, Cataract, Diabetic
Retinopathy, Diabetic Papillopathy.
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Introduction

According to WHO November 2024 report the
number of people living with Diabetes Mellitus in
2022 is 830 million worldwide. Prevalence has
been rising more rapidly in low- and middle-
income countries. [1] The Indian Council of
Medical Research - India Diabetes (ICMR-
INDIAB) 2023 study shows the prevalence of
Diabetes in India 11.4% among individuals aged
20 years and above. [2] According to the
International Diabetes Foundation (IDF) 8.8% of
the adult population have diabetes, with men
having a slightly higher rate (9.6%) than women.
[3] Current global statistics show that 463 million
and 374 million individuals have diabetes and
impaired glucose tolerance (IGT) a prediabetic
condition. These are estimated to increase million
people with IGT by 2045, which represents a 51%
increase compared to 2019.[3] Type 2 Diabetes,
which constitutes 90% of all cases of diabetes,
earlier considered to be a disease of affluent
Western countries, has now spread globally and has
become a major cause of disability and affects even
younger age groups. [3] The manifesation of DM is
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progressive, resulting from chronically high blood
levels of glucose caused by impairment in insulin
metabolism such as carbohydrate, lipid, protein,
and nucleic acid. [4] Chronic complications of DM
are caused largely by hyperglycemia-induced
cellular molecular impairment of neural and
vascular structure and function. Hyperglycemia-
induced neuropathy and angiopathy in them may
lead to dysfunction of cells, tissue, and organ
systems. [5] Diabetic retinopathy may be the most
common microvascular complication of diabetes. It
is responsible for nearly 10,000 new cases of
blindness every year in the United States alone. [6]
The risk of developing diabetic retinopathy or other
microvascular complications depends on both the
duration and severity of  hyperglycemia.
Development of Diabetic retinopathy in patients
with type 2 Diabetes was found to be related to
both the severity of hyperglycemia and the
presence of hypertension in a UK prospective
study. [7] Retinopathy may begin to develop as
early as 7 years before the diagnosis of diabetes in
patients of type 2 DM.[8] Skyler et al have
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demonstrated that HBAlc level correlates in direct
relationship with relative risk of diabetic
microvascular complication. [8] The burden of
blindness due to diabetic retinopathy can be
ameliorated by intervening at an early stage of
Diabetic retinopathy. [9] An appropriate strategic
model needs to be developed with the available
cost-effective early screening method. [9] The
national program of control blindness in India
suggests  opportunistic  screening for early
identification of Diabetic retinopathy. [10] Few
studies have been conducted on the ocular
manifestation of Type 2 DM for five years, so we
planned this study.

Material and Methods

A hospital-based observational study that included
280 patients attended the Ophthalmology OPD of a
tertiary care Hospital, in Bhubaneswar over one
year from December 2023 to November 2024. The
study was approved by the Institutional Ethical
Committee. Patients aged 30 years more with type
2 diabetes mellitus (T2DM) of duration 5 years or
less were included in the study.

All T2DM patients were recruited based on history,
and blood investigation. Patients were labelled as
T2DM based on criteria laid down by the American
diabetes association. An informed consent was
taken from all study populations. A complete
ocular examination was done among all study
populations. Best corrected visual acuity (BCVA)
was recorded by Snellen’s chart. The anterior
segment was evaluated with a slit lamp
biomicroscope, posterior segment was visualized
with a + 90D lens. Fundus photograph was taken of
all patients. Diabetic Retinopathy (DR) was graded
by the Early Treatment of Diabetic Retinopathy

Table 1: Demography of study population
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Study (ETDRS) scale. [11] IOP was measured with
a noncontact tonometer (NCT). Gonioscopy was
done as and when required. Visual field analysis
was done using Humphrey perimeter and OCT was
done whenever needed. Examination of random
blood sugar, fasting blood sugar, post-prandial
blood, and HbAlc was done. Urine sugar, albumin,
and microscopy were done.

Inclusion Criteria

Patients diagnosed with T2DM of duration 0 - 5
years, age of patients 30 or more years.

Exclusion Criteria

e Typel DM.
e Diagnosis of T2DM duration of more than 5
years.

e Patients having retina disease other than dia-
betic retinopathy.

e Patients with known eye diseases not related to
diabetes.

e  Patients requiring hospitalization

e Patients taking steroids in any form, immuno-
suppressant.

e History of ocular trauma

The data collected were analyzed statistically using
SPSS for Windows version 23.0 software. The
continuous variables were stated as median values,
categorical variables as number (n) and
percentage(%). A value of p < 0.05 was accepted as
statistically significant.

Results

A total of 560 eyes from 280 patients were
included in our study, out of this 130(46.42%) were
male and 150(53.57%) were female.

AGE in years Male, n (%) Female, n(%) Total, n (%)
30-40 19(14.61%) 21(14%) 40(14.28%)
41-50 31(23.84%) 49(32.66%) 80(28.5%)
51-60 68(52.30%) 72(48%) 140(50%)
> 60 12(9.23%) 8(5.33%) 20(7.24%)
Total 130(46.42%) 150(53.57%) 280(100%)
Duration of type 2 DM
YEARS Male Female Total
0-<1 year 33(47.14%) 37(52.8%) 70(25%)
1 - 3 years 39(44.31%) 49(55.68%) 88(31.4%)
> 3 -5 years 58(47.54%) 64(52.45%) 122(43.5%)
HBA1 CLEVELS No of patients
HbAlc levels >7.5% 69 (24.64%)
HbA1 clevels <7.5% 211(75.35%)
Patients taking medications No of patients (%)
Regular 252 (90%)
Irregular 28 (10%)

In our study 50% population were in age group 50
to 60 years. 25% of the study population had a
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duration of T2DM less than one year and 31% had
T2DM 1 to 3 years. 24.64% of the study population
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had HbAlc > 7.5. 10 %of our study population had
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an irregular treatment history.

Table 2: Distribution of study population based on Best corrected visual acuity (BCVA)

BCVA Number of eyes (%)
6/6 -6/9 275 (49%)
6/12 - 6/36 229 (40.89%)
6/60 -CF3m 47 (8.39%)
<CF3m 9 (1.6%)
Total 560 (100%)

Best-corrected visual acuity (BCVA) was recorded in 560 eyes of 280 patients. BCVA of 49% of eyes studied

was 6/6 to 6/36.
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Graph 1: Distribution of study population based on ocular manifestations

Out of 560 eyes 280 patients of T2DM were
studied. We found that 121 (21.6%) eyes had

Table 4: Distribution of cataract based on duration of T2DM

cataract,

Diabetic retinopathy was found in 48
(8.57%) eyes, POAG in 6 eyes (1.07%)

Types of Cataracts 0 - <1 years (n=140) | 1-3 years (n=176) | > 3 -5 years (n=244)
Posterior subcapsular cataract (PSC) 12 (44.4%) 10 (22.2%) 8(16%)
Posterior polar cataract (PPC) 10(37%) 4(8.8%) 4 (8%)
Nuclear sclerosis 6(22%) 29(64.4%) 31(63%)
Advance cataract 1(3.7%) 2(4.4%) 6 (12.2%)
Total (n=121) 27 (19.2%) 45 (25%) 49 (20.8%)

We evaluated 560 eyes, among them 121 eyes had
cataract. 19.2% patient of T2DM duration less than
one year had cataract. Among this group, 44.4%

Table 5: Distribution of Diabetic Retinopathy (DR) based on Duration of T2DM

had posterior subcapsular cataract. Of the patients
who had 1 to 3 years of T2DM among them, 25%
had cataract.

0-<1year 1-3 years >3 - 5 years
Types of DR (n=14y()) (n={ 76) (n=2§4)
No DR 133 (95%) 160 (90.9%) 205 (84%)
NPDR Mild
(nonproliferative diabetic retinopathy) 6 (4.2%) 12 (6.8%) 20 (8.1%)
NPDR Moderate 1(0.71%) 2 (1.1%) 6 (2.4%)
NPDR Severe 0 0 1 (0.4%)
Diabetic Macular edema (DMO) 2 (1.1%) 12 (4.9%)

Classification of diabetic retinopathy done based on

ETDRS classification
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Out of 560 eyes 48 (8.57%) eyes develop DR.

Significant majority of patients fall into the no
diabetic retinopathy category, especially in shorter
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duration groups e.g. 95% and 90.9% for 0 to <1
year and 1 to 3 years respectively. The prevalence
of DR increases with the duration of T2DM.

Discussion

There is a growing epidemic of Type 2 DM in
India. So, this study will help us to know the
different ocular manifestations of T2DM. From our
study it is evident that 53.57% were female and
46.2% were male. According to a study by
Kautzky et al diabetes is more common among
females. [12] According to Deepa R et al study
from Tamilnadu 54.4% study population was
female and 45.5%were female. [13] In our study 70
(25%) had T2DM less than one year, 88 (31.4%)
had a T2DM duration of 1 to 3 years, and 43.5%
study population had 3 to 5 years of T2DM. We
evaluated the BCVA of 560 eyes of 280 patents. 49
% had BCVA 6/6 to 6/9, 40.89% had 6/12 to
6/36.1.6% patent had BCVA < 3 meter.
Mohammed et al study found that 37.58%. [14]
Sankar et al study showed visual impairment was
4% among diabetes patients. [15] The above study
shows the risk factors associated with the presence
of visual impairment included female gender, age
greater than 60 years, low socioeconomic status,
hypertension, microalbuminuria, and use of insulin
and alcohol. [15]

In our study population, the cause of visual
impairment was due to cataract mostly posterior
subcapsular cataract and diabetic macular edema.

The most common ocular manifestation of our
study group was cataract 121 (21.6%), diabetic
retinopathy 48 (8.57%), POAG 6 (1.07%), BRVO,
and 3rd Nerve palsy each 0.3%. Two (0.3%) eyes
had corneal ulcer. Nietson et al found that the
prevalence of POAG was 6.0%, ocular
hypertension 3%, and 2-3 % neovascular glaucoma
in all DM patients. [16] But in our study, we found
only 1.01% had POAG, this value may be less as
we are taking only patients T2DM duration of 5
years only.

In our study 4 (0.7%) eyes had diabetic
papillopathy. Zyrrin et al study shows disc swelling
may be unilateral or bilateral and associated with
good visual prognosis. [17]

In our study, 3rd N palsy was in 2 eyes (0.3%) of
the study population.

Diabetes predisposes to infection in different body
parts. Shilpa et al study shows recurrent styes (4%),
blepharitis (3.7%), conjunctivitis (1.7%), and
dacryocystitis  (2.6%). [18] Kruse et al have
confirmed in their case-control study that diabetes
is a risk factor for acute infections like
conjunctivitis, with an odd’s ratio of 1.24 in
Diabetes. [19] In our study 2 eyes (0.3%) had
corneal ulcer.
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Among our study population 121 (21.6%) eyes had
cataract. Among those who had DM < 1 year
among them 27 (19.2%) eyes cataract, out of this
44.4% of eyes had posterior subcapsular cataract,
37% had posterior polar cataract and 3.7% had
advanced cataract. That patient who had DM 1-3
years among that population 45 (25%) eyes
developed cataract and that patient who had DM
>3-5 years among them 49 eyes (20.8%) developed
cataract. From our study, we found that cataract
develops within one year of diagnosis of DM.
Shilpa et al study found that the cortical type of
cataract was 41.2%, senile posterior cortical
cataract was 29%. [18] Rman et al study found a
65.7% prevalence of cataract among DM patients.
The prevalence of cataract was higher in women.
Mixed type of cataract more common than the
monotype.[20] Lathika et al study shows incidence
of cataract in patients of DM 0-5 years is 375. [21]
In our study we found that PSC and PPC are more
common among recently diagnosed T2DM.

Various studies from India reported the prevalence
of Diabetic Retinopathy (DR) varies from 20% to
31%. The Aravind Eye Disease survey in southern
India reported retinopathy prevalence of 27%
among the population aged 30 years or older with
self-reported diabetes. [22] The prevalence of
retinopathy in our study was 8.57% (48 eyes). That
patient had DM <1 year among them mild NPDR
was only 4.2%, moderate NPDR 0.7%. In the group
of patients who had a duration of DM >3 to 5 years
among them 8.1% had mild NPDR, 2.6% had
moderate NPDR, 0.4% had severe NPDR, and
4.9% had DME. Out of 560 eyes of our study
population, we could not detect any PDR
(proliferative DR). Shilpa et al study shows a
prevalence of NPDR of 26.1% who had DM < 5
years. [18] 4.9% of our study population with DM
for more than 3 years had DMO(diabetic macular
edema). Increased incidence of CSME with
increased duration of DM was noted in a study by
Klein R et al.[23]

The strength of our study was the number of the
population, less study was done among patients
with T2DM duration equal to or less than 5 years.

Conclusion

The study highlights the intricate relationship
between the duration and severity of T2DM and the
occurrence of ocular manifestations. Prolonged
hyperglycemia and poorly controlled T2DM are
major contributing factors to complications. The
findings emphasize the importance of regular eye
examinations. Furthermore, more patient education
on the severity of ocular morbidity plays a crucial
role.

References

1. WHO Diabetes june 2021

International Journal of Toxicological and Pharmacological Research

253



International Journal of Toxicological and Pharmacological Research

10.

11.

Panda et al.

Anjana RM, Unnikrishnan R, Deepa M, Pra-
deepa R, Tandon N, Das AK, Joshi S, Bajaj S,
Jabbar PK, Das HK, Kumar A, Dhandhania
VK, Bhansali A, Rao PV, Desai A, Kalra S,
Gupta A, Lakshmy R, Madhu SV, Elangovan
N, Chowdhury S, Venkatesan U, Subashini R,
Kaur T, Dhaliwal RS, Mohan V; ICMR-
INDIAB Collaborative Study Group. Meta-
bolic non-communicable disease health report
of India: the ICMR-INDIAB national cross-
sectional study (ICMR-INDIAB-17). Lancet
Diabetes Endocrinol. 2023 Jul;11(7):474-489.
doi: 10.1016/S2213-8587(23)00119-5. Epub
2023 Jun 7. PMID: 37301218.

Global and regional diabetes prevalence esti-
mates for 2019 and projections for 2030 and
2045: Results from the International Diabetes
Federation Diabetes Atlas, 9th edition, Saeedi,
Pouya et al. Diabetes Research and Clinical
Practice, Volume 157, 10784

Kowluru RA, Chan PS. Oxidative stress and
diabetic retinopathy. Exp Diabetes Res. 2007;
2007:43603. doi: 10.1155/2007/43603. PMID:
17641741; PMCID: PMC1880867.

Lotfy M, Adeghate J, Kalasz H, Singh J,
Adeghate E. Chronic Complications of Diabe-
tes Mellitus: A Mini Review. Curr Diabetes
Rev. 2017;13(1):3-10. doi:
10.2174/1573399812666151016101622.
PMID: 26472574.

Fong DS, Aiello LP, Ferris FL 3rd, Klein R.
Diabetic retinopathy. Diabetes Care. 2004
Oct;27(10):2540-53. doi:
10.2337/diacare.27.10.2540. PMID:
15451934.

UK Prospective Diabetes Study (UKPDS)
Group Risk of complication in type 2 DM
Lancet 352;837-853,1998

Skyler JS. Diabetic complications. The im-
portance of glucose control. Endocrinol
Metab Clin North Am. 1996 Jun;25(2):243-
54. doi: 10.1016/s0889-8529(05)70323-6.
PMID: 8799699.

Kaur G, Baldev VF, Sharma M et. al. Diabetic
retinopathy: are the general practitioners ade-
quately aware? Int J Health Sci Res. 2015;
5(5):115-123

Raman, Rajiv; Ramasamy, Kim1; Rajalaksh-
mi, Ramachandran2; Sivaprasad, Sobha3; Na-
tarajan, S4. Diabetic retinopathy screening
guidelines in India: All India Ophthalmologi-
cal Society diabetic retinopathy task force and
Vitreoretinal Society of India Consensus
Statement. Indian Journal of Ophthalmology
69(3):;p 678-688, March 2021. | DOI
10.4103/ijo.1JO_667 20

Grading diabetic retinopathy from stereoscop-
ic color fundus photographs--an extension of
the modified Airlie House classification. ET-
DRS report number 10. Early Treatment Dia-

12.

13.

14.

15.

16.

17.

18.

19.

20.

e-ISSN: 0975-5160, p-ISSN: 2820-2651

betic Retinopathy Study Research Group.
Ophthalmology. 1991 May;98(5 Suppl):786-
806. PMID: 2062513.

Kautzky-Willer, Jirgen Harreiter, Giovanni
Pacini, Sex and Gender Differences in Risk,
Pathophysiology and Complications of Type 2
Diabetes Mellitus, Endocrine Reviews, Vol-
ume 37, Issue 3, 1 June 2016, Pages 278-316,
https://doi.org/10.1210/er.2015

Deepa R , Anuradha P . Evaluation of ocular
manifestations in Type 2 Diabetes mellitus.
Indian J Clin Exp Ophthalmol 2020;6(3):338-
342.

Seid, M.A., Ambelu, A., Diress, M. et al. Vis-
ual impairment and its predictors among peo-
ple living with type 2 diabetes mellitus at
Dessie town hospitals, Northeast Ethiopia: in-
stitution-based cross-sectional study. BMC
Ophthalmol 22, 52 (2022)
https://doi.org/10.1186/s12886-022-02292-3
Prevalence of visual impairment and associat-
ed risk factors in subjects with type II diabetes
mellitus: Sankara Nethralaya diabetic reti-
nopathy epidemiology and molecular genetics
study [SN-DREAMS, report 16] Padmaja
Kumari, Rani ; Rajiv, Raman ; Laxmi, Gella ;
Vaitheeswaran, Kulothungan ; Tarun, Sharma.
MEAJO-Middle East African Journal of Oph-
thalmology. 2012; 19 (1): 129-134

De Fine Olivarius, N., Siersma, V., Almind,
G.J. et al. Prevalence and progression of visu-
al impairment in patients newly diagnosed
with clinical type 2 diabetes: a 6-year follow
up study. BMC Public Health 11, 80 (2011).
https://doi.org/10.1186/1471-2458-11-80
Bayraktar, Zerrin MD; Alacali, Nilay MD;
Bayraktar, Siikrii MD+. Diabetic Papillopathy
In Type Ii Diabetic Patients. Retina 22(6):p
752-758, December 2002.

Umarani, Shilpa; Dollaiah, Ashwini; Vallabha,
K. Prospective Clinical Study of Ocular Mani-
festations in Patients with Type 2 Diabetes
Mellitus. TNOA Journal of Ophthalmic Sci-
ence and Research 60(1):p 23-29, Jan—-Mar
2022. | DOI: 10.4103/tjosr.tjosr 153 21
Kruse A, Thomsen RW, Hundborg HH, Knud-
sen LL, Serensen HT, Schenheyder HC. Dia-
betes and risk of acute infectious conjunctivi-
tis--a population-based case-control study. Di-
abet Med. 2006 Apr;23(4):393-7. doi:
10.1111/j.1464-5491.2006.01812. x. PMID:
16620267

Raman, R., Gupta, A., Krishna, S., Ku-
lothungan, V., & Sharma, T. (2012). Preva-
lence and risk factors for diabetic microvascu-
lar complications in newly diagnosed type 11
diabetes mellitus. Sankara Nethralaya Diabet-
ic Retinopathy Epidemiology and Molecular
Genetic Study (SN-DREAMS, report 27).
Journal of Diabetes and its Complications,

International Journal of Toxicological and Pharmacological Research

254


https://doi.org/10.1210/er.2015-1137
https://doi.org/10.1186/s12886-022-02292-3
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:
https://pesquisa.bvsalud.org/portal/?lang=pt&q=au:
https://doi.org/10.1186/1471-2458-11-80

International Journal of Toxicological and Pharmacological Research

26(2), 123-128.
https://doi.org/10.1016/j.jdiacomp.2012.02.00
1

21. Lathika, V. K., & Ajith, T. A. (2017). Associa-
tion of grade of cataract with duration of dia-
betes, age and gender in patients with type II
diabetes mellitus. International Journal of Ad-
vances in Medicine, 3(2), 304-308.
https://doi.org/10.18203/2349-
3933.1jam20161080.

Panda et al.

22.

23.

e-ISSN: 0975-5160, p-ISSN: 2820-2651

Narendran V, John RK, Raghuram A, Ravin-
dran RD, Nirmalan PK, Thulasiraj RD. Dia-
betic retinopathy among self-reported diabet-
ics in southern India: a population-based as-
sessment. Br ]  Ophthalmol. 2002
Sep;86(9):1014-8. doi: 10.1136/bjo.86.9.1014.
PMID: 12185129; PMCID: PMC1771268.
Visual impairment in Diabetes, Ronald Klein
MD, Barbara E.K. Klein MD, Scot E. Moss
MA, Ophthalmology vol 91 1984

International Journal of Toxicological and Pharmacological Research

255


https://doi.org/10.1016/j.jdiacomp.2012.02.001
https://doi.org/10.1016/j.jdiacomp.2012.02.001

