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ABSTRACT

Aim/Purpose: The purpose of this study is to assess the prevalence of diabetic retinopathy and its
associated factors among diabetic patients at Goyal Eye Institute, New Delhi.

Methodology: A cross-sectional descriptive study was conducted among diabetic patients. A total of
345 (mean age: 47+2.53 years) participants- male=192 & female=153, were enrolled in this study.
They were selected through systematic sampling procedure. Explanatory data were extracted from
medical records and interviews. Blood pressure (BP), Blood sugar, weight, height, and visual acuity
and refraction tests were assessed. Retinal examination was performed with a Forus (3nethra) fundus
camera. All the collected data was processed and analysed by Chi-square test in SPSS version 21.
Results: It was found that out of 345 subjects, 86 (24.9%) had Diabetic retinopathy (DR). Among the
diabetic retinopathy patients, 68.4% had the pre-proliferative type. Five in ten (46.3%) of the patients
had visual acuity problems and showing DR symptoms. Poor glycemic control (95% CI 1.46-2.41), >
10 years’ diabetes duration (95% CI 1.68-3.64), >20 years’ diabetes duration (95% CI 1.88-2.72),
body-mass index >25 kg/m2 (95% CI 1.32-3.54), and hypertension (95% CI 1.44-2.62), smoking
(95% CI 1.93-2.58) were factors significantly associated with diabetic retinopathy. All factors
mentioned were found to be statistically significant (p<0.05) with the Pearson Chi-square in SPSS
version 21.

Conclusion: This study shows about a-fifth of diabetic patients had diabetic retinopathy. Risk factors
of Diabetic retinopathy were significantly associated with poor glycemic control, hypertension, body-
mass index (obesity), and duration or onset of illness. Routine blood sugar assessment as well as eye
examination and early control of those associated factors may be important in reducing both the
prevalence and impact of diabetic retinopathy.
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INTRODUCTION involved in the peripheral retina and

Diabetic retinopathy (DR) is a well-known
sight-threatening due to microvascular
complication of diabetes mellitus (DM).13 It
is characterized by varying degrees of signs
like microaneurysm, hemorrhage, soft
exudates, hard exudates, venous changes,
cotton-wool spots, and new vessel formation

macula, or both.*”

Globally, approximately 95 million (35.4%)
diabetic patients have DR, of which a third
have vision-threatening DR and 7.6%
macular edema.®® Global annual incidence
of DR is 2.2%-12.7% and progression
3.4%-12.3-%. Progression to proliferative
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DR is higher in individuals with mild
disease than those with no disease at
baseline.°

The International Diabetes Federation (IDF)
estimated the global population with
diabetes mellitus (DM) to be 463 million in
2019 and projected it to be 700 million by
2045.11 As the most common and specific
complication of DM,? diabetic retinopathy
(DR) also is one of the leading causes of
preventable blindness in the adult working
population.t*-16

The Global Burden of Disease Study found
that in adults 50 years of age and older, DR
was the fifth leading cause of blindness and
of moderate and severe vision impairment.’

METHODOLOGY

Research design- This study was a cross-
sectional survey based study among diabetic
patients. The study included all the diabetic
patients who agreed to participate in this
study. The study was conducted at Goyal
Eye Institute, New Delhi.

Time frame- It was conducted between
March to June month of 2022.

Sample size- It was included 345
participants including all the diabetic
participants.

Sampling procedure- This study was
included systematic sampling procedure to
collect data. Explanatory data were
extracted from medical records and
interviews. Blood pressure (BP), Blood
sugar, weight, height, and visual acuity and
refraction tests were assessed. Retinal
examination was performed with a Forus
(3nethra) fundus camera.

Inclusion criteria- It was included only
diabetic patients who agreed to participate
in this study.

Exclusion criteria- It was excluded non
diabetic patients, and who not agreed to
participate in this study.

Data Analysis- Data were captured and
analysed with the Statistical Programme of
Social Sciences (SPSS) wversion 21.
Descriptive statistics were used to analyse
values such as frequencies, mean, standard
deviation, cross tabulation and percentage of

collected data. Chi-square test were used to
analyse association between relevant
variables. A p-value of <0.05 was
considered statistically significant.

Table 1: Demographic data diabetic participants (N=345).

Characteristics Rural
N=345 | Percentage (%)

Age
35-40 54 15.7
41-45 59 17.1
46-50 108 31.3
51-55 68 19.7
56-60 56 16.2
Gender
Male 192 55.7
Female 153 44.3
Literacy
Literate 196 56.8
Iliterate 149 43.2
Family history of Diabetes mellitus
Yes 86 24.9
No 259 75.1
RESULTS

Gender

HMale

B Female

Figure 1: Gender distribution

It was found that out of 345 subjects, 86
(24.9%) had Diabetic retinopathy (DR).
Among the diabetic retinopathy patients,
68.4% had the pre-proliferative type. Five in
ten (46.3%) of the patients had visual acuity
problems and showing DR symptoms. Poor
glycemic control (95% CI 1.46-2.41),>10
years’ diabetes duration (95% CI 1.68-
3.64), >20 years’ diabetes duration (95% CI
1.88-2.72), body-mass index >25 kg/m2
(95% CI 1.32-3.54), and hypertension (95%
Cl 1.44-2.62), smoking (95% CI 1.93-2.58)
were factors significantly associated with
diabetic retinopathy.

The commonest symptoms including;
Blurred vision (89%), Floaters (8.6%),
Fluctuating vision (18.4%), dark or empty
area in your vision (34.2%), Vision loss
(2.1%). All factors mentioned were found to
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be statistically significant (p<0.05) with the
Pearson Chi-square test in SPSS version 21.

Symptoms (%)

u Blurred vision

Floaters

¥ Fluctuating vision

W Dark or empty area
inyour vision

H Vision loss

Blurred
vision

Dark or
empty area
1n your
vision

Floaters ~ Fluctuating Vision loss

vision

Figure 2: Frequency of DR symptoms.

Table 2: Participants responses on risk factors of diabetic
retinopathy.

Risk Factors Diabetic retinopathy | P-value
N %
Poor glycemic control 108 31.3 <0.05
Body mass index (Obesity) 34 9.9 <0.05
Smoking 32 9.3 <0.05
Heredity 6 1.7 <0.05
Hypertension 53 15.4 <0.05
>10 years duration of DM 44 12.6 <0.05
>20 years duration of DM 68 19.8 <0.05

Table 3: Clinical, behavioral, and diabetes care-related variables of participants (N=345)

Variables Diabetic retinopathy Total
Yes No

N % N % N %
Hypertension
Yes 45| 130 | 32 |93 |77 22.3
No 26 | 75 242 | 70.1 | 268 77
Smoking
Yes 68 | 19.7 | 42 | 12.2 | 110 31.9
No 36 | 104 | 199 | 57.7 | 235 68.1
Glycemic control
Good 14 | 41 166 | 48.1 | 180 52.2
Poor 72 | 209 | 93 27.0 | 165 47.8
Duration of DM illness
<10 years 16 | 4.6 178 | 51.6 | 194 56.2
>10 years 56 | 16.2 | 95 275 | 151 43.8
Type of diabetes
Type-1 16 | 46 132 | 38.3 | 148 429
Type-2 47 | 136 | 145 | 420 | 192 55.7
Both 3 [09 |2 06 |5 1.4
Chronic heart disease
Yes 12135 |3 09 | 15 43
No 53 | 154 | 277 | 80.2 | 330 95.7
Chronic kidney disease
Yes 4 12 3 0.9 7 20
No 68 | 19.7 | 270 | 78.3 | 338 98.0
Follow-up frequency
Every 1 months 22 | 64 85 246 | 107 31.0
Every 2 months 28 | 8.1 63 183 | 91 26.4
Every 3 months 31193 |50 |145 | 81 235
>Every 3months 35]1101 |31 |90 | 66 19.1
Routine DR eye screening
Yes 36 | 104 | 45 13.1 | 81 235
No 49 | 14.2 | 215 | 62.3 | 264 76.5

DISCUSSION

The findings of the current study showed
that one in five (24.9%) DM patients had
Diabetic retinopathy. This is consistent with
similar studies conducted in Brazil (15%)'®
and India (21.2%)'° and meta-analyses in

China (18.45%).%° It is higher than studies
conducted in Beijing (8.1%)?' and
Arbamnech General Hospital (13%),% but
lower than studies conducted in Armenia
(36.2%),2 Zimbabwe (28.4%),%* Khartoum
(82.6%),% and Jimma, Ethiopia (41.4%).%
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Table 4: Discussion

Present study

Melkamu Telahun et al.?”

1. Study conducted in New Delhi (India).

1. Study conducted in Northwest Ethiopia.

2. Cross-sectional survey based study (March-June 2022).

2. Cross-sectional survey based study (2019).

3. It was included 345 participants.

3. It was included 302 participants.

4. In this study out of 345, 86 (24.9%) had diabetic retinopathy.

4. In this study out of 302, 57 (18.9%) had diabetic retinopathy.

5. However it was indicated Five in ten (46.3%) of the patients had visual
acuity problems and showing DR symptoms. Poor glycemic control
(95% CI 1.46-2.41), > 10 years’ diabetes duration (95% CI 1.68-3.64),
>20 years’ diabetes duration (95% CI 1.88-2.72), body-mass index >25
kg/m2 (95% CIl 1.32-3.54), and hypertension (95% CI 1.44-2.62),
smoking (95% CI 1.93-2.58) were factors significantly associated with
diabetic retinopathy.

5. It was indicated Four in ten (37.7%) of the patients had
visual acuity problems. Poor glycemic control (AOR 4.58, 95%
Cl 1.86-11.31), > 10 years’ diabetes duration (AOR 3.91, 95%
Cl 1.86-8.23), body-mass index >25 kg/m2 (AOR 3.74, 95%
Cl 1.83-7.66), and hypertension (AOR 3.39, 95% CI 1.64—
7.02) were factors significantly associated with diabetic
retinopathy.

6. Data analysis was performed using Chi square test by SPSS version
21

6. Data analysis was performed using Chi square test by SPSS
version 20.

7. A ‘p’ value of < 0.05 was considered as significant.

7. A ‘p’ value of < 0.05 was considered as significant.

CONCLUSION

This current study showed that prevalence
of Diabetic retinopathy was 24.9%. Three
quarters (75.4%) of DR patients had non-
proliferative DR and a quarter (24.6%)
proliferative DR. Poor glycemic control,
hypertension, overweight, body mass index
(obesity), and longer DM duration were
significantly associated with DR. We
recommend that health workers also provide
sustainable health information to diabetic
patients on possible risk factors of DR
(hypertension, overweight/obesity, and poor
glycemic control), as these were evidenced
in the current study.

It is also recommended for researchers to
conduct further similar studies among
diabetic patients and consider different
methods to spread knowledge and
awareness about the diabetes and its
complication.

Acknowledgement: We sincerely thank and
acknowledge the subjects for their
participation in the study. Authors are also
grateful to authors /editors/publishers of all
those articles, journals and books from
where the literature for this article has been
reviewed and discussed.

Author  contributions:  All  authors
contributed in data collection, analysis and
drafting the manuscript, reviewed and edited
the manuscript, study design, gathering
relevant research papers, conceptualisations,
read and approved the final manuscript.

Declarations

Source of Funding: Nil

Conflict of Interest: The Authors declare
that they have no conflict of interest.

Ethical Approval: Approved

REFERENCES

1. Lee P, WHO members. Prevention of
blindness from diabetes mellitus. World
Health Organ. 2006:1-48.

2. Ghanchi F, Bailey C, Chakravarthy U, Cohen
S, Dobson P, Gibson J. The royal college of
ophthalmologists diabetic retinopathy
guidelines. R Coll Ophthalmol. 2013;2:1-147.

3. Cook L, Kanski S. Clinical Ophthalmology.
Vol. 8. ELSEVER; 2016:1-887.

4. Canada D, Practice C, Expert G. Retinopathy
diabetes canada clinical practice guidelines
expert committee. Can Diabetes Assoc.
2018;42:210-216.

5. Early Treatment Diabetic Retinopathy Study
(ETDRS) Research Group. Grading diabetic
retinopathy from stereoscopic color fundus
photographs - an extension of the modified
airlie house classification. ETDRS report
number 10. Ophthalmology. 1991;98(5): 786—
806.

6. Stry M, Health OF. Ministry of health
guidelines for screening and management of
diabetic retinopathy in Kenya. Minist Heal
Kenya. 2017;4(2):1-64.

7. Wong TY, Sun J, Kawasaki R, et al.
Guidelines on diabetic eye care: the
international  council of ophthalmology
recommendations for screening, follow-up,
referral, and treatment based on resource
settings. Ophthalmology. 2018;125 (10):
1608-1622.

8. Hancho N, Kirigia J, Claude KO. IDF
Diabetes Atlas. Vol. 8. International Diabetes
Fedration; 2017:1-150.

9. Lee R, Wong TY, Sabanayagam C.
Epidemiology of diabetic retinopathy, diabetic

International Journal of Health Sciences and Research (www.ijhsr.org) 217

Vol.12; Issue: 7

; July 2022




Salal Khan et.al. A cross-sectional study on prevalence of diabetic retinopathy and its associated factor among
diabetic patients

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

macular edema and related vision loss. Eye
Vis. 2015;2(1):1-25.

Sabanayagam C, Riswana Banu D, Chee ML,
et al. Incidence and progression of diabetic
retinopathy: a systematic review. Lancet.
2018;7(2):140-149.

Saeedi P, Petersohn I, Salpea P, et al. Global
and regional diabetes prevalence estimates for
2019 and projections for 2030 and 2045:
results from the International Diabetes
Federation Diabetes Atlas, 9(th) edition.
Diabetes Res Clin Pract. 2019;157:107843.
Khalil H. Diabetes microvascular
complications: a clinical update. Diabetes
Metab Syndr. 2017;11(Suppl 1): S133-S139.
Cheung N, Mitchell P, Wong TY. Diabetic

retinopathy.  Lancet. 2010;376  (9735):
124e136.

Fong DS, Aiello L, Gardner TW, et al.
Retinopathy in diabetes. Diabetes Care.

2004;27(Suppl 1):584eS87.

Sivaprasad S, Gupta B, Crosby-Nwaobi R,
Evans J. Prevalence of diabetic retinopathy in
various  ethnic groups: a  worldwide
perspective. Surv Ophthalmol. 2012;57(4):
347e370.

Leasher JL, Bourne RR, Flaxman SR, et al.
Global estimates on the number of people
blind or visually impaired by diabetic
retinopathy: a meta-analysis from 1990 to
2010. Diabetes Care. 2016;39(9): 1643e1649.
Global Burden of Disease 2019 Blindness and
Vision Impairment Collaborators, Vision Loss
Expert Group of the Global Burden of Disease
Study. Causes of blindness and vision
impairment in 2020 and trends over 30 years,
and prevalence of avoidable blindness in
relation to VISION 2020: the Right to Sight:
an analysis for the Global Burden of Disease
Study. Lancet Glob Health.
2021;9(2):e144ee160.

Borges D, Mendanha DA, Martins M, Vilar C.
Risk factors and incidence of diabetic
retinopathy. Rev Bras Oftalmol. 2016;75
(6):443-446.

Bharathi N, Kalpana S, Sujatha L, Nawab A,
Kumar H. Prevalence of diabetic retinopathy
in diabetics of rural population belonging to
Ramanagara and Chikkaballapura districts of
Karnataka. Int J Sci Res Publ. 2015;5(1):
2250-3153.

20.

21.

22.

23.

24.

25.

26.

27.

Song P, Yu J, Chan KY, Theodoratou E,
Rudan I. Prevalence, risk factors and burden
of diabetic retinopathy in China: a systematic
review and meta-analysis. J Glob Health.
2018;8(1).

Cui J, Ren JP, Chen DN, et al. Prevalence and
associated factors of diabetic retinopathy in
Beijing, China: a cross-sectional study. BMJ
Open. 2017;7(8):1-6.

Chisha Y, Terefe W, Assefa H, Lakew S,
Reboldi G. Prevalence and factors associated
with diabetic retinopathy among diabetic
patients at Arbaminch General Hospital,
Ethiopia: cross sectional study. PLoS One.
2017;12(3):1-9.

Giloyan A, Harutyunyan T, Petrosyan V. The
prevalence of and major risk factors
associated with diabetic retinopathy in
Gegharkunik province of Armenia: cross-
sectional study. BMC Ophthalmol. 2015;
15(46):1-7.

Okwanga PN, Mukona M, Mateveke K,
Machingura Pl, Macheka B, Gomo E.
Prevalence and risk factors associated with
retinopathy  in  diabetic  patients at
Parirenyatwa Hospital outpatients’ clinic in
Harare, Zimbabwe. Arch Med Biomed Res.
2017;3(2):104.

Elwali ES, Almobarak AO, Hassan MA,
Mahmooud AA, Awadalla H, Ahmed MH.
Frequency of diabetic retinopathy and
associated risk factors in Khartoum, Sudan:
population based study. Int J Ophthalmol.
2017.

Sharew G, llako DR, Kimani KGY, Gelaw Y.
Prevalence of diabetic retinopathy in Jimma
University Hospital, Southwest Ethiopia.
Ethiop Med J. 2013;51(2):105-113.

Tilahun M, Gobena T, Dereje D, Welde M,
Yideg G. Prevalence of Diabetic Retinopathy
and Its Associated Factors among Diabetic
Patients at Debre Markos Referral Hospital,
Northwest Ethiopia, 2019: Hospital-Based
Cross-Sectional Study. Diabetes Metab Syndr
Obes. 2020 Jun 24;13:2179-2187.

How to cite this article: Salal Khan, Tara Rani,
Sana Falak et.al. A cross-sectional study on
prevalence of diabetic retinopathy and its
associated factor among diabetic patients. Int J
Health Sci Res. 2022; 12(7):214-218. DOI:
https://doi.org/10.52403/ijhsr.20220731

*kkkhkik

International Journal of Health Sciences and Research (www.ijhsr.org)

218

Vol.12; Issue: 7; July 2022



