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ABSTRACT

Introduction: Diabetic retinopathy causes irreversible blindness. Most of the patients visiting the hospital
have no signs and symptoms until too late for effective treatment. Early diagnosis and treatment are
important to prevent blindness due to diabetic retinopathy.

Objective: The study aimed to assess the awareness regarding diabetic retinopathy, the prevalence of
diabetic retinopathy among diabetic patients, and its association with demographic characteristics.

Methods: The hospital-based analytical cross-sectional study at Sagarmatha Choudhary Eye Hospital from
Feb 2018 to Dec 2018. Pretested tools were used to collect the data. Bivariate analysis was done using SPSS
20 version.

Results: A total of 303 participants was included in the study. The mean age of the participants was
53.9(+10.2) years. The prevalence of diabetic retinopathy was 72%. Among known diabetic patients,
were 85(28%) had clinically significant macular edema, 51(16.8%) had Proliferative diabetic retinopathy,
38 (12.5%) had Mild non-proliferative diabetic retinopathy, 31(10.2%) had moderate non-proliferative
diabetic retinopathy, 14(4.6%) had severe non-proliferative diabetic retinopathy and 84 (27.7%) had no DR.
The odds of having diabetic retinopathy among knowing diabetic Mellitus was 1.59 times in comparison
to no knowledge (95%Cl: 0.93,2.7; p value=0.04). The reason for late coming to eye examination was less
awareness 57%.

Conclusion: The prevalence of diabetic retinopathy was 3 in 4 among diabetic patients. Awareness
regarding diabetic retinopathy was poor. There is a need to develop an awareness program on diabetic
retinopathy among known diabetic patients.
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Introduction

There are approximately 463 million people in the world
living with diabetes.1 Diabetic retinopathy(DR), the leading
cause of vision loss and blindness in adults 20—74 years of
age2ispreventableandtreatable.3 Asystematicreviewand
meta-analysis shows that the global prevalence of Diabetic
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Retinopathy, Proliferative Diabetic Retinopathy (PDR), and
Non-Proliferative Diabetic Retinopathy (NPDR) among
Type 2 Diabetic Mellitus (DM) patients were 28%, 6%, and
27% respectively; while the prevalence of PDR and NPDR
in DR patients were 17% and 83% respectively.4 World
Health Organization (WHO) has estimated that diabetic
retinopathy is responsible for 4.8% of the 37 million cases
of blindness throughout the world.5 Currently, cataracts
and refractive error are responsible for most of the visual
impairment in Asia, although diabetic retinopathy causes
3% to 7% of the total blindness throughout the region.6
The hospital-based study showed a 78% prevalence of DR
among known DM in Nepal 7 and 21% at Patna Medical
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College, Bihar.8 A recent community-based study done at
Kathmandu showed the prevalence of DR among patients
with DM to be 19.4%.9 Bhaktapur’s study showed that
the prevalence of DR was 23.8% among persons with
diabetes.10 A major reason behind this high prevalence
is the lack of awareness among the patients who fail to
achieve a timely diagnosis and medical attention.11
Moreover, 37% were unaware of diabetic retinopathy.12
which leads to an increase in the prevalence of blindness
due to Diabetic retinopathy. A diabetic patient is 25 times
more vulnerable to the possibility of getting blindness
as compared to a healthy individual.13 Diabetic eye
disease often has no early signs and symptoms. The
typical standard of care for diabetic patients is to receive
an annual dilated fundus examination and screening for
Diabetic retinopathy. Unfortunately, only about half of
patients with diabetes visit the eye specialist for annual
retinal exams.14

Sagarmatha Choudhary Eye Hospital (SCEH) has been
providing Vitro Retinal Services to needy people. Still
many patients visiting the Vitro retinal department are in
the late stage of DR at presentation and were unaware of
their problem.

The objective of the study was to assess the awareness
regarding diabetic retinopathy, the prevalence of DR
among diabetic patients, and find out the reason for the
late presentation among diabetes patients visiting SCEH.15
This finding will be useful for the eyecare providers to
know the common status and prevalence of DR among the
presenting patients and formulate treatment plans as well
as counseling plan for the patients.

Methods

Study design: The hospital-based analytical cross-sectional
study

Setting: The present study was carried out in the
Sagarmatha Choudhary Eye Hospital, Lahan which is
located in South-East Nepal (Province 2), at the East-
West Highway close to the Indian border, neighboring
the Indian state Bihar. The hospital was led by renowned
ophthalmologist Dr. Albrecht Hennig, a German doctor
working at Lahan for more than 3 decades for the
prevention of blindness. The hospital provides more
than 50,000 sights restoring surgery every year. In 2017,
more than six hundred diabetic patients visited the VR
department and among them 323 patients were treated
with Retinal Laser. This hospital-based study was done at

Sagarmatha Choudhary Eye Hospital from February 2018
to December 2018 in Lahan, Nepal.

Participants: The study subjects were all consecutive new
diabetic patients attending the vitreoretinal department
and willing to participate. Patients with a history of prior
intervention for diabetic retinopathy such as laser therapy
and surgical intervention were excluded from the study.

Ethical Consideration: The study was conducted according
to the principles of the Declaration of Helsinki. Informed
consent was obtained from the patients before enrollment
in the study. Approval was taken from the IRC of NNJS Reg.
no. ER-9.5/2021 for the conduction of the study.

Outcome Variables: Presence of Diabetic Retinopathy.
Each fundus photograph was graded lesion by lesion,
and the severity of retinopathy was determined using
the proposed new international classification of diabetic
retinopathy. Diabetic retinopathy was classified into
five severity levels: (1) no retinopathy, (2) mild non-
proliferative, (3) moderate non-proliferative, (4) severe
non-proliferative, and (5) proliferative diabetic retinopathy
(PDR). Diabetic macular edema was classified as clinically
significant macular edema (CSME) or non-CSME, based on
the Early Treatment Diabetic Retinopathy Study criteria.
The eye having severe problems was selected for the
analysis.

Data sources/ Measurements: The data was collected
by the trained single Ophthalmic assistant of the retina
department. All the data was entered into the excel sheet,
data processing coding was done by using SPSS (Statistical
Package of Social Sciences) version 17 (developed by IBM
crop).

Bias: The pre-testing of tools was done and modification
was made. The expert opinion was taken to finalize the
tools. The questionnaire was translated into Nepali
language and Maithili language was also used for an
interview, to ensure that patients fully understood each
question.

Study size: 303 patients from February to December 2018.
A purposive sampling method was used.

Quantitative variables: Detailed demographics, education
status, occupation, family income, family type, awareness
of potential ocular problems from diabetes mellitus,
family history of diabetes mellitus, duration of diabetes
mellitus, and presence of hypertension. Awareness of
DM, awareness on DR, the presenting and best-corrected
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Snellen visual acuities was recorded. Detailed fundus
evaluation was done after pupil dilation. Visual acuity
(VA) was measured in both eyes by trained research
optometrists using a Snellen E chart. Retinopathy
was classified according to early treatment of diabetic
retinopathy study (ETDRS) classification[16]. The WHO
categorization was done for visual acuity. For analyzing
the data, the eye having severe problems was selected
for the study. Anterior segment examination was done by
tabletop slit lamp (APPASAMY) model AIA 11 2S.

Statistical methods: For continuous data, mean and the
standard deviation was calculated and  binomial logistic
regression and multivariate analysis were done to see the
significance of association. Odds ratio was calculated at
95% confidence interval and p-value <0.05 was considered
as significant level.

Results

A total of 303 participants participated in the study. The
numbers of males were 95 (31.4%), and females were
208 (68.6%). The demographic data showed that 67.3%
were from India, 255 (84%) were Hindu religion, 91 (30%)
were illiterate, 87(28.7%) were housewives, 155(51.2%)
were of joint family. The mean age of the participants was
53.9(+10.2) years. The median family income was 16000
(IQR:9000,32000), the median number of years since
diagnosis of DM was 5(IQR:2,10), 253 (83.5%) were above
the poverty line. (Table 1)

Awareness and practice regarding DR among the patients
visiting the VR department of Sagarmatha Choudhary Eye
Hospital

The majority (90%) used regular medicine for DM control,
96% said they took medicine by consulting a general
physician. While asking regarding diabetes control, 70%
said their diabetes was under control but when asking
what is the effect of diabetes on health 63% answered
they don>t know and 71% were unaware on the effect
of diabetes on the retina. The majority (73%) had heard
about the retinal service of SCEH. (Table 2)

Association of DR with demographic characteristics

The odds of having DR among females is 1.89
(95%Cl:1.12,3.2; p value=0.00) times compared to males.
The odds of having DR among one-year older population
was 1.014 times the odds of having DR among one year
younger participants (95% Cl: 1.01,1.06). The odds of
having DR among Indian patients is 1.39(95%Cl: 0.83,2.36;

15  Volume 23 | Number 1 | Jan-Jun 2023

p value=0.59) times compared to Nepal. The odds of
having DR and Hinduism is 0.963 (95%Cl: 0.48,1.92; p
value=0.55) times compared to the Muslim religion, the
odds of having DR among illiterate is 1.83 times compared
to literate (95% Cl:1.01,3.31; p value=0.01), the odds of
having DR among nuclear family is 0.88 times compared
to the joint family(95%Cl: 0.53,1.45;p value=0.162), the
odds of having DR among above poverty line is 1.91 times
(95%Cl: 0.88,4.14; p value=0.44) The odds of having DR
among known diabetics was 1.59 times in comparison to
no knowledge (95%Cl: 0.93,2.7;p value=0.04) Similarly, the
odds of having DR among known diabetics was 1.5 times
in comparison to no knowledge on DR (95%Cl: 0.88,2.58;p
value=0.19). The odds of having DR among having a history
of HTN was less likely to 0.47 in comparison to no history of
HTN (95%Cl: 0.28,0.78; p value=0.11), The odds of having
DR among the family history of DM is less likely to those
having no history of DM (95% Cl:0.37,1.13; p value=0.16).
The odds of having DR among the duration of diabetes
>10 years is 2.68 times in comparison to <10 years (95%
Cl:1.33,5.38; p value=0.01).

The multivariate logistic regression analysis showed that
the odds of having DR are significantly associated with
gender, age, education, knowledge of DM, and duration
of DM. (Table 3)

The prevalence of diabetic retinopathy was 72(95% ClI:
66.9, 77.2). (Figure 1)

Among known diabetic patients, 85(28%) had clinically
significant macular edema, 51(16.8%) had Proliferative
diabetic retinopathy, 38 (12.5%) had Mild non-proliferative
diabetic retinopathy, 31(10.2%) had Moderate non-
proliferative diabetic retinopathy, 14(4.6%) had Severe
non-proliferative diabetic retinopathy and 84 (27.7%) had
no DR. (Table 4)

Uncorrected visual acuity was found to be normal in31.5%
and blindin 26.9% in the right eye which improved after
refraction to normal (37.4%), and blind (26%). Similarly,
uncorrected visual acuity was found to be normal in
32%, blind in 22.8% in the left eye which improved after
refraction to normal in 41% and blind in 22.4%. (Fig 2)

While asking the reason for late coming for eye
examination, 57% said they had less awareness about
eye examination, 28% said they were under treatment at
other eye hospitals and 15% did not respond. ( Fig-3)
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Discussion

In this hospital-based study, the awareness on DR was
found to be poor, the prevalence of diabetic retinopathy
was 3 in 4 among known diabetic patients visiting SCEH,
Lahan. Regarding the stage of DR, majority had clinically
significant macular edema. DR was seen more in females
compared to males. The reason for the late presentation
was having less awareness about the disease.

The awareness on DR was 29% in this study, which is
less than the study done in Ethiopia 47%.17 The global
prevalence of DR among diabetic patients was 34.6% (95%
Cl 34.5-34.8) for any DR.18 The findings of this study show
that the prevalence of DR among known diabetic patients
was 72% (95% Cl: 66.9, 77.2) which is similar to the study
done at Tilganga Institute of Ophthalmology, which shows
78% had DR,7 other studies show 44%,19 49% in India,
50% in Kenya study and 21% in Patna study.8 Similarly,
the community-based study showed the prevalence of
DR to be 16.20 The pathogenesis of DR is multifactorial
but is primarily due to the metabolic effects of chronic
hyperglycemia, which result in dramatic vascular changes
and subsequent retinal injury and ischemia.21 Most of the
patients have no signs and symptoms until it’s too late for
effective treatment.

The educational level of the participants in this study is
also low (30% were illiterate and 26% were of primary
level) which is similar to findings seen in the study done at
Tilganga Institute of Ophthalmology by Thapa et al. (more
than half were unable to read and write)7

In this study, clinically significant macular edema was
found in 85(28%) of DR cases in contrast to the study done
in India which showed 51%.22 The community-based
study done at Dharan showed 3.8% cases of CSME.23
Similarly, in this study 51(16.8%) had Proliferative diabetic
retinopathy but the study done at Patna showed 28.6%.24
This shows that most of the patients presenting to our
hospital are at an advanced stage of DR.

In this study, the association of DR with gender, country,
education, and time duration of diabetes mellitus was
statistically significant while religion, history of HTN, family
history of DM was not statistically significant.

The trained staff collected data and fundus evaluation was
done by an Ophthalmologist. The study was hospital-based
and might not be generalized for the general community.
Despite this, it is important to counsel patients visiting

for eye examination regarding the importance of regular
examination of the eye, screening, early diagnosis, and
treatment of Diabetic retinopathy to reduce the global
burden of blindness due to diabetic retinopathy.

Conclusion

The study concludes that the prevalence of DR among
known diabetic patients is very high. Most of the patient>s
visits were at the late stage of DR. The reason for the late
presentation was having less awareness. Hence there
is a need to increase awareness regarding DM and DR
among the patients visiting hospitals and in the general
community.

Acknowledgment

We would like to acknowledge the respondents who have
participated in the study and administration of Sagarmatha
Chaudhary Eye Hospital. We would also like to thank NNJS
for giving IRC approval of the study.

References

1. Diabetes Research and Clinical Practice. 2019. p.
107932.
DOI: 10.1016/j.diabres.2019.107932
PMID: 31806126

2. Website. [cited 29 Dec 2020]. Available: National
Eye Institute, National Eye Health Education
Program, https://nei.nih.gov/nehep/programs/
diabeticeyedisease

3. Kohner EM, Barry PJ. Prevention of blindness in
diabetic retinopathy. Diabetologia. 1984.
DOI: 10.1007/BF00252402
PMID: 6370766

4. Prevalence of diabetic retinopathy, proliferative
diabetic retinopathy and non-proliferative diabetic
retinopathy in Asian T2DM patients: a systematic
review and Meta-analysis. International Journal of
Ophthalmology. 2019.

DOI: 10.18240/ij0.2019.02.19

5. [No title]. [cited 3 Jan 2021]. Available: https://
www.who.int/blindness/Prevention%200f%20
Blindness%20from%20Diabetes%20Mellitus-with-
cover-small.pdf

Volume 23 | Number 1 | Jan-Jun 2023

16



10.

11.

12.

13.

Prevalence and Awareness of Diabetic Retinopathy

[No title]. [cited 3 Jan 2021]. Available: http://www.
v2020eresource.org/content/files/dr_asia.pdf

Thapa R, Twyana SN, Paudyal G, Khanal S, van Nispen
R, Stevie Tan H, et al. Prevalence and risk factors of
diabetic retinopathy among an elderly population
with diabetes in Nepal: the Bhaktapur Retina Study.
Clinical Ophthalmology. 2018. pp. 561-568.

DOI: 10.2147/0PTH.S157560

PMID: 29615832 PMCID: PMC5870654

Kumari A, Sinha S. Hospital-based study to determine
the prevalence of diabetic retinopathy in type 2
diabetic patients. International Journal of Medical
and Biomedical Studies. 2020.

DOI: 10.32553/ijmbs.v4i3.1197

Thomas B, Paudyal G, Shrestha M, Poudel M, Tabin G,
Ruit S. Prevalence and severity of diabetic retinopathy
among diabetic patients presenting to a tertiary eye
hospital in Nepal. Middle East African Journal of
Ophthalmology. 2019. p. 210.

DOI: 10.4103/meajo.MEAJO_65_18

PMID: 32153332 PMCID: PMC7034152

Thapa R, Khanal S, Tan HS, Thapa SS, van Rens GHMB.
Prevalence, Pattern and Risk Factors of Retinal
Diseases Among an Elderly Population in Nepal: The
Bhaktapur Retina Study. Clin Ophthalmol. 2020;14:
2109-2118.

Bourne RRA, Jonas JB, Flaxman SR, Keeffe J, Leasher J,
Naidoo K, et al. Prevalence and causes of vision loss in
high-income countriesand Easternand Central Europe:
1990-2010. Br J Ophthalmol. 2014;98: 629-638.

DOI: 10.1136/bjophthalmol-2013-304033
PMID:24665132

Thapa R, Paudyal G, Maharjan N, Bernstein PS.
Demographics and awareness of diabetic retinopathy
among diabetic patients attending the vitreoretinal
service at Nepalss tertiary eye care center. Nepalese
Journal of Ophthalmology. 1970. pp. 10-16.

DOI: 10.3126/nepjoph.v4i1.5844

PMID:22343990

Dandona R, Dandona L, Naduvilath TJ, McCarty CA,
Rao GN. Awareness of eye donation in an urban
population in India. Australian and New Zealand
Journal of Ophthalmology. 1999. pp. 166-169.

DOI: 10.1046/j.1440-1606.1999.00196.x
PMID:10484181

17 Volume 23 | Number 1 | Jan-Jun 2023

14.

15.

16.

17.

18.

19.

20.

21.

Sloan FA, Brown DS, Carlisle ES, Picone GA, Lee PP.
Monitoring Visual Status: Why Patients Do or Do Not
Comply with Practice Guidelines. Health Services
Research. 2004. pp. 1429-1448.

DOI: 10.1111/j.1475-6773.2004.00297 .x

PMID: 15333116 PMCID: PMC1361077

India. Ministry of Health and Family Welfare. Annual
Report. 2004.

Solomon SD, Goldberg MF. ETDRS Grading of Diabetic
Retinopathy: Still the Gold Standard? Ophthalmic Res.
2019;62: 190-195.

DOI: 10.1159/000501372

PMID: 31454808

Assem AS, Tegegne MM, Alemu DS, Woredekal AT,
Tefera TK. Knowledge about diabetic retinopathy, eye
check-up practice and ass,ocia locatlocatedt patients
with diabetes mellitus attending at debark hospital,
Northwest Ethiopia. BMC Ophthalmol. 2020;20: 453.
DOI: 10.1186/512886-020-01730-4

PMID: 33208125 PMCID: PMC7672967

Yau JWY, Rogers SL, Kawasaki R, Lamoureux EL,
Kowalski JW, Bek T, et al. Global prevalence and major
risk factors of diabetic retinopathy. Diabetes Care.
2012;35: 556-564.

DOI: 10.2337/dc11-1909

PMID: 22301125 PMCID: PM(C3322721

Shrestha MK, Paudyal G, Wagle RR, Gurung R, Ruit S,
Onta SR. Prevalence of and factors associated with
diabetic retinopathy among diabetics in Nepal: a
hospital-based study. Nepal Med Coll J. 2007;9: 225-
229.

Agarwal LT, Agrawal N. Prevalence of diabetic
retinopathy among self-reported adult diabetics in
districts of Eastern Nepal in a community-based study.
Nepalese Journal of Ophthalmology. 2018. pp. 136-
142.

DOI: 10.3126/nepjoph.v9i2.19256

PMID: 29634702

Varma R, Mohanty SA, Deneen J, Wu J, Azen SP.
Burden and predictors of undetected eye disease in
Mexican-Americans: the Los Angeles Latino Eye Study.
Med Care. 2008;46.

DOI: 10.1097/MLR.0b013e31816080fe
PMID: 18438198 PMCID: PMC5705196



22.

23.

24.

Muhammedali KYK, Sahasranamam V, Ambika SN.
Association between sociodemographic variables
and awareness of diabetic retinopathy among type 2
diabetic patients. International Journal of Advances in
Medicine. 2020;8: 63-66.

DOI: 10.18203/2349-3933.ijam20205473

Pokharel SM, Badhu BP, Sharma S, Maskey R.
Prevalence of and risk factors for diabetic retinopathy
among the patients with diabetes mellitus in Dharan
municipality, Nepal. Journal of College of Medical
Sciences-Nepal. 2015. pp. 17-21.
DOI: 10.3126/jcmsn.v11i1.13317

Kumar S, Department of F. M. T., Indira Gandhi
Institute of Medical Sciences, Patna, India. An Autopsy
Based Study of Clavicle Fractures at IGIMS, Patna:
A Retrospective Autopsy Study. Journal of Medical
Science And clinical Research. 2020. doi:10.18535/
jmscr/v8i3.92

DOI: 10.18535/jmscr/v8i3.92

Volume 23 | Number 1 | Jan-Jun 2023

—

18




