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Abstract
Purpose: To find an association between prevalence of diabetic retinopathy (DR) and region, in patients reporting to a tertiary
care Diabetic and Endocrinology Center, of western Uttar Pradesh.
Materials and Methods: A hospital-based, cross-sectional study was conducted on 240 eyes of 120 diabetic patients presenting
at our Institute of Ophthalmology. The demographic profile of each patient was procured and the ETDRS system was used to
grade the severity of retinopathy. The data analysis was done with the help of SPSS version 16.0 using unpaired t-test and binary
logistic regression analysis.
Result: The prevalence of DR was higher among rural patients (70.6%) compared to urban (39.1%). It was observed to be 3.73
times significantly higher among rural than urban patients (OR=3.73, 95%CI=1.72-8.08, p=0.001).
Conclusion: The prevalence of DR was found to be 3.73 times significantly higher among rural patients when compared to the
urban counterparts.
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Introduction
India is set to emerge as the diabetic capital of the
world. According to the WHO, 31.7 million people
were affected by diabetes mellitus (DM) in India in the
year 2000. This figure is estimated to rise to 79.4
million by 2030, the largest number in any nation in the
world. Approximately, two-thirds of all Type 2 and
almost all Type 1 diabetics are expected to develop
diabetic retinopathy (DR) over a span of time.1-3
Earlier, a study reported a nearly threefold prevalence
of diabetes and twofold prevalence of DR in the urban
population in South India.4 Diamond5 had also
described a similar trend of the prevalence of diabetes
being higher among the affluent, educated, urban
Indians than among the poor, uneducated, rural people.
The sedentary lifestyle and unhealthy food
preferences could be the possible reasons for this
urban–rural divide.6-9A paucity of previous reports on
the regional divide of the prevalence of DR, made the
present study immensely important.
Materials and Methods
This hospital based cross-sectional study was
conducted after getting an approval from the Ethical
Committee, Jawaharlal Nehru Medical College and
Hospital, A.M.U., Aligarh, and was according to the
Declaration of Helsinki. An informed written consent
was taken from each patient before their participation in
the study.
Inclusion Criteria:
All 240 eyes of 120 patients with age greater than
20 years, and having a reasonably clear media which
were referred to the Retina Clinic, Institute of

Ophthalmology, Jawaharlal Nehru Medical College and
Hospital, A.M.U., Aligarh from January 2016 to
October 2017, after being referred from Rajiv Gandhi
Center for Diabetes and Endocrinology, of the same
hospital.
Exclusion Criteria:
1. The patients with media not clear.
2. The patients with gestational diabetes mellitus.
3. The patients where fundus photography was not
possible (in any particular eye or field) due to
inadequate dilatation or an inability to co-operate,
properly.
A clinical history was taken with the help of a
structured questionnaire including- demographic data
(which included a clear mention of the urban-rural
divide), duration of diabetes, treatment taken, addiction,
dietary habits, family history of diabetes, and blood
pressure. A thorough clinical examination was done to
grade the severity of DR using the modified Airlie
House classification of diabetic retinopathy.
The data collected was analysed for statistical
significance using SPSS version 16.0 (Chicago, Inc.,
USA) using appropriate statistical tests. The binary
logistic regression analysis was carried out to find the
strength of association between prevalence of DR with
region. The odds ratio (OR) with its 95 per cent
confidence interval was calculated. Unpaired t-test was
used to compare the continuous variables between two
strata. The p-value<0.05 was considered significant.
Observation and Results
The data was analysed using SPSS version 16.0
version (Chicago, Inc., USA).
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Table 1: Association of prevalence of Diabetic retinopathy (DR) with region
With DR
Without DR
No. of
Region
OR (95%CI)
patients
No.
%
No.
%
Rural
51
36
70.6
15
29.4
3.73 (1.72-8.08)
Urban
69
27
39.1
42
60.9
1.00 (Ref.)
OR-odds ratio, CI-Confidence interval, 1Binary logistic regression, *Significant

Fig. 1: Association of prevalence of Diabetic
retinopathy (DR) with region
The prevalence of DR was higher among rural
patients (70.6%) compared to urban (39.1%). The
prevalence of DR was 3.73 times significantly higher
among rural than urban patients (OR=3.73,
95%CI=1.72-8.08, p=0.001) (Table 1, Fig. 1).
Discussion
Diabetes mellitus is a major clinical and public
health problem leading to 4.6 million deaths annually,
worldwide.10 According to the International Diabetes
Federation, around 366 million people globally are
currently estimated to have diabetes, of which 80% live
in low and middle income countries.10 The more
worrisome fact is that about 50% of those with diabetes
remain undiagnosed.11,12 The Indian Council of Medical
Research India Diabetes Study (ICMR-INDIAB study)
revealed that India had 62.4 million people with
diabetes in 2011,13 which are projected to increase to
101.2 million by 2030.10
Education is of utmost importance in ensuring
better treatment and control of diabetes. An increasing
knowledge regarding diabetes and its complications
among diabetic patients has led to significant benefits
including increase in compliance to treatment, thereby
decreasing the complications associated with
diabetes.14,15
The regional differences in level of awareness of
diabetes could be attributed to differences in education
levels, thereby leading to a higher prevalence of DR
among rural diabetics. This study indirectly emphasizes
on the need for improvement in knowledge and
awareness both among the general population as well as
diabetic subjects (especially rural population) in order
to achieve prevention and better control of diabetes and
its complications.
Our study, which included 120 patients,
demonstrated a poor metabolic control in rural

p-value1
0.001*

diabetics, perhaps, owing to the low socioeconomic status and infrequent follow up visits to
diabetes center leading to a prevalence of DR which
was 3.73 times significantly higher among rural patients
(70.6%) compared to the urban diabetic patients
(39.1%). The tertiary health care center being easily
approachable to the urban patients was one of the many
confounding factors, leading to a better diabetic control
and decreased prevalence of DR among them.
Moreover, the overall population reporting to our
tertiary care center was found to be rural rather than
urban (which prefer a consultation with private sector
endocrinologists and ophthalmologists). This again
amounts to a higher prevalence of DR being observed
in the rural population. This prevents us to establish the
actual prevalence of DR in a diabetic population.
Quantitative accuracy can be improved by scientific
sampling techniques, evaluating heterogeneous
subgroups in the population and ensuring quality
control of reported finding.
In contrast, Alemu et al., demonstrated that urban
dwellers had a significantly higher prevalence of
retinopathy compared to rural patients, 16.1% and
5.0%, respectively.16
Along with the rise in Diabetes prevalence, there is
also an alarming rise in the prevalence of Diabetic
retinopathy (DR) in both urban and rural India.
Epidemiological data from India suggests the
prevalence of DR is 18% in the urban and 10.4% in the
rural India.17
A population-based cross-sectional study was
conducted to estimate the prevalence of type 2 diabetes
mellitus and diabetic retinopathy in a rural population
of South India. They found that the prevalence of
diabetes in the rural Indian population was 10.4% (95%
CI 10.39% to 10.42%), and that the prevalence of
diabetic retinopathy, among patients with diabetes
mellitus, was 10.3% (95% CI 8.53% to 11.97%).17
The spread of diabetes to economically
disadvantaged sections of society is a matter of great
concern, warranting urgent preventive measures. A lack
of awareness to get screened for retinopathy is a major
barrier in this section of the diabetic population.
Therefore, a good knowledge about the disease would
eventually help develop a positive attitude and good
practice patterns. Srinivasan et al. revealed that there
was a poor knowledge about diabetic retinopathy
among the diabetic patients. Consequently, there occurs
an urgent need to educate diabetic patients about this
potentially blinding complication of diabetes.18
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The cost-effective measures of diabetes care at
various steps of screening, diagnosis, monitoring, and
management, are necessary to be implemented. Both, a
good patient education, along with updating the medical
fraternity on various developments in the management
of diabetes, are required to combat the current diabetes
epidemic in India.
Public health initiatives in the form of affordable
DR screening programmes and awareness programmes
will be needed to improve patient compliance with
ophthalmic examinations and facilitate follow ups. A
particular emphasis should be laid to strengthen the
capacity of existing national and local institutions to
provide screening services, to train eye-care personnel,
and to develop low-cost interventions to improve
compliance.19
Successful DR management programmes will be
needed to maximize efficiency of healthcare resources.
The development of lower-cost retinal cameras and
lasers will make it more accessible for patients to
receive treatment. A major consideration should be
given to post graduate training programmes (retina
fellowships etc.) with special emphasis on the diagnosis
and management of diabetic retinopathy. Educating and
empowering primary eye care workers with basic skills
has been demonstrated as a feasible intervention in lowresource environments and will ensure that timely
diagnosis and highest quality of care is instituted to the
greatest number and at all levels of society.
The greatest challenge to the sustainability of DR
management programs will be to ensure that patients
are adequately followed-up and are compliant with
treatment.
Conclusion
The prevalence of DR was found to be 3.73 times
significantly higher among rural patients when
compared to the urban counterparts in patients reporting
to a tertiary care diabetic center of western Uttar
Pradesh. This means that we have to actively reach out
to the neglected population and help them get
diagnosed and managed effectively, in time, in order to
reduce burden of this blinding disease from our
country.

6.

7.
8.

9.
10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

References
1.

2.

3.

4.

5.

Wild S, Roglic G, Green A, Sicree R, King H. Global
prevalence of diabetes: Estimates for the year 2000 and
projections for 2030. Diabetes Care 2004;27:1047-53.
Prevention of Blindness from Diabetic Retinopathy.
Report of a WHO Consultation, Geneva; November,
2005.
Guidelines for the Comprehensive Management of
Diabetic Retinopathy in India. A VISION 2020 the Right
to Sight India Publication; July, 2008.
Rajiv R, Rani PK, Sudhir R, et al. Prevalence of diabetic
retinopathy in India Sankara Nethralaya Diabetic
Retinopathy Epidemiology and Molecular Genetics Study
report 2. Ophthalmology2009;116:311–18.
Diamond J. Diabetes in India. Nature 2011;469:478–9.

Islam A, Tahir MZ. Health sector reform in South Asia:
new challenges and constraints. Health
Policy2002;60:151–69.
Mohan V. Why are Indians more prone to diabetes? J
Assoc Physicians India 2004;52:468–74.
Misra A, Khurana L. Obesity and the metabolic syndrome
in developing countries. J Clin Endocrinol
Metab 2008;93:S9–30.
Misra A, Khurana L, Isharwal S, et al. South Asian diets
and insulin resistance. Br J Nutr2009;101:465–73.
Unwin N, Whiting D, Guariguata L, Ghyoot G, Gan D,
editors. Diabetes Atlas. 5th ed. Brussels, Belgium:
International Diabetes Federation; 2011. International
Diabetes Federation; pp. 11–74.
Mohan D, Raj D, Shanthirani CS, Datta M, Unwin NC,
Kapur A, et al. Awareness and knowledge of diabetes in
Chennai – The Chennai Urban Rural Epidemiology Study
[CURES-9] J Assoc Physicians India. 2005;53:283–7.
Harris MI, Eastman RC. Early detection of undiagnosed
diabetes mellitus: A US perspective. Diabetes Metab Res
Rev. 2000;16:230–6.
Anjana RM, Pradeepa R, Deepa M, Datta M, Sudha V,
Unnikrishnan R, et al. Prevalence of diabetes and
prediabetes (impaired fasting glucose and/or impaired
glucose tolerance) in urban and rural India: Phase I
results of the Indian Council of Medical Research-India
Diabetes (ICMR-INDIAB)
study. Diabetologia. 2011;54:3022–7.
Visser A, Snoek F. Perspectives on education and
counseling for diabetes patients. Patient Educ
Couns. 2004;53:251–5.
Rani PK, Raman R, Subramani S, Perumal G,
Kumaramanickavel G, Sharma T. Knowledge of diabetes
and diabetic retinopathy among rural populations in India,
and the influence of knowledge of diabetic retinopathy on
attitude and practice. Rural Remote Health. 2008;8:838.
Alemu S, Dessie A, Tsegaw A, Patterson CC, Parry EH,
Phillips DI, Trimble ER. Retinopathy in type 1 diabetes
mellitus: Major differences between rural and urban
dwellers in northwest Ethiopia. Diabetes research and
clinical practice. 2015 Jul 1;109(1):191-8.
Raman R, Ganesan S, Pal SS, Kulothungan V, Sharma T.
Prevalence and risk factors for diabetic retinopathy in
rural India. Sankara Nethralaya Diabetic Retinopathy
Epidemiology and Molecular Genetic Study III (SNDREAMS III), report no 2. BMJ Open Diabetes Research
and Care. 2014 Jun 1;2(1):e000005.
Srinivasan NK, John D, Rebekah G, Kujur ES, Paul P,
John SS. Diabetes and Diabetic Retinopathy: Knowledge,
Attitude, Practice (KAP) among Diabetic Patients in A
Tertiary Eye Care Centre. Journal of clinical and
diagnostic research: JCDR. 2017 Jul;11(7):NC01.
Zheng Y, He M, Congdon N. The worldwide epidemic of
diabetic retinopathy. Indian journal of ophthalmology.
2012 Sep;60(5):428.

Indian Journal of Clinical and Experimental Ophthalmology, January-March 2018;4(1):120-122

122

