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Introduction: Retinal diseases are an emerging cause of visual impairment in the devel-

oping world. The aim of this study was to explore the prevalence, pattern, and risk factors of

retinal diseases in Nepal.

Methods: This is a population-based, cross-sectional study conducted from 2013 to 2015.

The sample size was 2100 subjects age 60 years and above from 30 clusters of Bhaktapur

district, Nepal. Detailed history, visual acuity, and anterior and posterior segment examina-

tions were performed. Blood sugar and blood pressure were measured.

Results: Complete information was available for 1860 (88.57%) subjects. Mean age was

69.64±7.31 years, ranging from 60 to 95 years. The prevalence of any retinal disorder was

52.37% (95% confidence interval (CI): 50.07–54.66%). The prevalence of retinal disorders

increased with ageing: 51.26% between 60 and 69 years and 53.05% among those age 80

years and above. Age-related macular degeneration (AMD) was the most common retinal

disease (35.43%), followed by hypertensive retinopathy (4.35%), epiretinal membrane

(ERM) (3.66%), branch retinal vein occlusion (BRVO) (2.90%), and diabetic retinopathy

(DR) (2.15%). Other rare retinal disorders included myopic fundus (0.86%), chorioretinal

scar (0.54%), retinal holes (0.32%), retinitis pigmentosa (0.32%), retinal detachment

(0.16%), and coloboma (0.11%). In multivariate logistic regression analysis, those with

prior cataract surgery (odds ratio (OR), 1.71; 95% CI: 1.32–2.22, p < 0.001) and systemic

hypertension (OR, 1.21; 95% CI: 1.001–1.47, p = 0.049) had significantly increased retinal

disorders.

Conclusion: Prevalence of retinal disorder was 52.37% at age 60 years and above. AMD,

hypertensive retinopathy, ERM, BRVO, and DR were the most common retinal disorders.

Retinal disorders increased with ageing. Retinal disorders were found associated with

hypertension and prior cataract surgery. Timely screening, control of blood sugar and high

blood pressure, and regular eye check-ups could help to save vision from retinal diseases.

Keywords: retinal diseases, age-related macular degeneration, hypertensive retinopathy,

diabetic retinopathy, retinal vein occlusion, epiretinal membrane

Summary
Retinal diseases are an emerging cause of visual impairment in the developing world.

Population-based studies have reported that the prevalence of retinal disorders ranges

from 5.35% to 21.02% at age 40 years and above. This study aims to explore the

prevalence, pattern and risk factors of retinal diseases in Nepal. This is a population-

based, cross-sectional study conducted from 2013 to 2015. The sample size was 2100

subjects age 60 years and above from 30 clusters of Bhaktapur district, Nepal.
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Detailed history, visual acuity, and anterior and posterior

segment examinations were performed. Complete informa-

tion was available for 1860 (88.57%) subjects. Mean age

was 69.64±7.31 years, ranging from 60 to 95 years. The

prevalence of any retinal disorder was 52.37% (95%

Confidence Interval (CI); 50.07–54.66%). The prevalence

of retinal disorders increased with ageing. Age-related

macular degeneration (AMD) was the most common retinal

disease (35.43%), followed by hypertensive retinopathy

(4.35%), epiretinal membrane (ERM) (3.66%), branch ret-

inal vein occlusion (BRVO) (2.90%), diabetic retinopathy

(DR) (2.15%), myopic fundus (0.86%), chorioretinal scar

(0.54%), retinal holes (0.32%), retinitis pigmentosa

(0.32%), retinal detachment (0.16%), and coloboma

(0.11%). In multivariate logistic regression analysis, those

with prior cataract surgery (Odds Ratio (OR), 1.71; 95%CI:

1.32–2.22, p < 0.001) and systemic hypertension (OR, 1.21;

95% CI: 1.001–1.47, p = 0.049) were associated with

increased retinal disorders. Emphasis on screening, control

of blood sugar and high blood pressure, and regular eye

check-ups could help to save vision from retinal diseases.

Introduction
Retinal diseases are an important cause of ocular morbid-

ity and visual impairment globally.1 Population-based stu-

dies have reported prevalence of retinal disorders ranging

from 5.35% to 21.02% at age 40 years and above.2–4 In

developed countries, retinal diseases are the most common

cause of irreversible blindness. In the developing world,

retinal diseases are the second most common cause of

blindness after cataract. Age-related macular degeneration

(AMD) is the most common cause of irreversible blind-

ness among the elderly age group, and diabetic retinopathy

(DR) is the most common cause of blindness among the

working age group in developed countries.5–8 Retinal dis-

eases are also an emerging cause of blindness in the

developing world. Increased life expectancy, changing

life styles, and systemic diseases like diabetes mellitus

and hypertension are contributing factors. In Southeast

Asian countries, retinal problems are one of the leading

causes of visual impairment. India and China have large

populations with diabetes, and DR is an emerging cause of

visual impairment in these countries.9–13 In population-

and hospital-based studies, AMD, hypertensive retinopa-

thy, DR, and retinal vein occlusion (RVO) are the most

common retinal problems among the vitreoretinal disor-

ders in the region.2,4,14-16

In Nepal, retinal diseases were the third leading cause

of blindness in a national population-based survey con-

ducted in 1981.17 The Rapid Assessment of Avoidable

Blindness (RAAB) survey conducted in 2010 showed pos-

terior segment diseases are the second major cause of

blindness.18 Other population-based studies conducted in

Nepal also showed similar results, and retinal diseases

have been the most common cause of visual impairment

among people who underwent cataract surgery.19–21 Life

expectancy is increasing over the last decades in

Nepal.22,23 There is good control for communicable dis-

eases, but non-communicable diseases like diabetes and

cardiovascular diseases are major causes of morbidity and

mortality.24 Diabetes is epidemic, especially in middle-

aged and elderly populations in urban areas.25 Studies

have reported diabetes rates of 4–8% in semi-urban

areas.4,26 Systemic hypertension is also increasing as

a major health problem in Nepal.27,28 Retinal diseases

are major challenges in Nepal, so timely interventions

are essential to prevent blindness.

Ageing, diabetes, hypertension, smoking, high myopia

and post cataract surgery status are important risk factors

for many retinal problems,2–4,6–8,17,18,20,21 but retinal pro-

blems can be largely asymptomatic until advanced stages

in many cases, so timely precautions, early detection, and

prompt treatment are necessary to prevent irreversible

blindness. Identification of major retinal problems and

their risk factors could facilitate regular eye check-ups

and other preventive measures.

There are only a few published studies on the prevalence

and risk factors of retinal diseases in Nepal.4,14 The Bhaktapur

Retina Study (BRS) aims to explore the prevalence, pattern

and risk factors of retinal diseases among subjects age 60

years and above residing in Bhaktapur district, Nepal.

Materials and Methods
Study Population
The Bhaktapur Retina Study is a population-based, cross-

sectional study conducted on an age group 60 years and

above to explore the prevalence, pattern and risk factors

of retinal disorders in the Bhaktapur district of Nepal,

a district adjoining Kathmandu, the capital city of Nepal.

According to the 2001 census, the population of

Bhaktapur district was 298,704, and 48,223 were above

the age of 40 years.22 The required sample size for this

study was estimated to be 2100 subjects after assuming

7.05% prevalence for retinal disorders in individuals 60 to
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69 years, a relative precision of 25%, 85% compliance,

and a design effect of 2. The 7.05% prevalence of retinal

disorders was derived from the occurrence of retinal dis-

orders in the Bhaktapur Glaucoma Study (BGS).4 The

study population was drawn from the BGS sample con-

ducted from 2007 to 2010, where a WHO 30-cluster

sampling method was used.29 Details of the study meth-

ods have also been described in other companion

papers.30–33

In brief, from these 30 clusters, a house-to-house enu-

meration was done, and a name list was prepared. From

this name list, 4800 subjects above the age of 40 years

were selected using EPI-INFO software, version 3.5.1.34

From these 4800 subjects, only those above 60 years of

age were re-invited to participate for an eye-examination

in the BRS; 62% of the original BGS subjects above the

age of 60 years participated again in the BRS; among the

remaining subjects, 15% had passed away, 5% had moved

to other places, and 18% of the subjects were unable to

visit the study site. In order to meet the desired sample size

of 2100, the rest (38%) were selected from adjoining

clusters as a cross-sectional survey. Two female commu-

nity health workers visited the subjects at their homes and

invited them to participate in the study. All subjects

attended the community eye centre located in the

Bhaktapur district and underwent a detailed history and

ocular examination. The study was conducted from

August 2013 to December 2015.

A structured questionnaire was developed to assess the

prevalence and risk factors for retinal disorders. Mid-level

ophthalmic personnel were involved in the interview, and

two ophthalmologists examined the study subjects. Fifty

cases were pre-tested. No respondents reported difficulties in

answering the questionnaire, and there were no significant

variations in anterior and posterior segment examination

findings.

Patient Examination
All patients provided a detailed ocular and medical history.

Detailed visual acuity, anterior segment and dilated poster-

ior segment examinations including measurement of

intraocular pressure were done.

Two retina specialists performed standardized eye exam-

inations on the patients. Those study participants needing

further evaluation with macular OCT and fundus fluorescein

angiography were referred to a tertiary eye hospital.

DR was graded using Early Treatment Diabetic

Retinopathy Study (ETDRS) criteria.35 Briefly, DR was

graded as non-proliferative diabetic retinopathy (NPDR)

and proliferative diabetic retinopathy (PDR). Subjects

were categorized as having DR if they had any form of

NPDR or PDR in at least in one eye, irrespective of stage.

AMD was graded according to the classification devel-

oped by the International Age-related Maculopathy

(ARM) Epidemiological Study Group by the retina spe-

cialist at each clinical examination.36 Briefly, ARM is

a degenerative disorder in persons ≥50 years of age char-

acterized by the presence of any of the following abnorm-

alities in the macula: soft drusen ≥63 microns,

hyperpigmentation and/or hypopigmentation of the retinal

pigment epithelium (RPE), RPE detachments and asso-

ciated neurosensory detachment, (peri) retinal hemorrhage,

geographic atrophy of the RPE, or (peri) retinal fibrous

scarring in the absence of other retinal (vascular) disor-

ders. All stages of AMD were included in this study.

Hypertensive retinopathy was graded according to

Modified Scheie Classification.37 Briefly, grade 0: no

changes; grade 1: barely detectable arterial narrowing;

grade 2: obvious arterial narrowing with focal irregulari-

ties; grade 3: grade 2 plus retinal hemorrhage and/or

exudates; grade 4: grade 3 plus disc swelling.

Participants were diagnosed as having retinal diseases

if they had any retinal problems in one eye or both eyes.

Assessment and Definitions of Risk

Factors
A detailed history was obtained using a standardized question-

naire. All subjects underwent blood examination for non-

fasting blood sugar levels andmeasurements of blood pressure.

Height and weight were recorded using standard techniques.

Age, gender, literacy, occupation, and presence of systemic

problems like diabetes mellitus, hypertension, use of tobacco,

and alcohol were elicited from the self-reported history.

When the subjects were able to read and write in the

national language, they were categorized as literate as

defined by the Government of Nepal.

The predominant profession was considered as the

occupation. Those involved in farming were listed as

working in agriculture. The rest of the other professions

such as office work, business, health professionals were

grouped under “other occupations.”

Venous blood samples were taken for assessment of

non-fasting blood sugar. The diagnosis of diabetes mellitus

was based on either the use of diabetic medications or

a random blood sugar level of 200 mg/dl or greater.29,38
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Blood pressure (BP) was measured on all subjects.

Subjects were categorized as hypertensive if systolic

blood pressure was 140 mmHg or more, if diastolic

blood pressure was 90 mmHg or more, or if they used

antihypertensive medications.

The study was approved by the Tilganga Institute of

Ophthalmology, Institutional Review Committee (TIO-

IRC) on 28 June 2013 (TIO-IRC approval no. 1/2013).

The study was conducted in accordance with the

Declaration of Helsinki. Informed consent was written in

the vernacular and was read to those unable to read.

Subjects were asked to sign the consent form prior to

enrollment in the study, and thumb impressions were

taken for those unable to sign.

Statistical Analysis
Descriptive statistical measures such as mean ± Standard

Deviation (SD) for continuous variables, and percentages

were computed for categorical variables. Association

between two independent categorical variables was

assessed by using Chi-square or Fisher’s exact tests wher-

ever applicable. The associations of continuous variables

with two independent groups were analyzed by using

independent t-tests. The effects of different independent

variables on retinal diseases were examined by univariate

and multiple logistic regression analysis. All the results

were considered significant if the p-value was <0.05.

Statistical analysis was performed using STATA 13.0,

College Station, Texas, USA.

Results
Complete information was available for 1860 (88.57%) of

the subjects in the study. Age and gender were compared

between the responder and the non-responder groups.

There was no significant difference in age or gender

between the two groups (Table 1).

The age ranged from 60 to 95 years with a mean±SD

age of 69.64±7.31 years. Mean±SD age of men was 69.98

±7.37 years, and women were 69.36±7.26 years. Half of

the study subjects (51.08%) were between 60 and 69 years

of age, whereas 11.45% were of 80 years and above. There

were more females in the study (1039; 55.86%) than

males. Among the total, 1433 (77.04%) persons were

illiterate, and 1351 (72.63%) were farmers by occupation.

The demographic characteristics and prevalence of ret-

inal disorders in the study population are shown in Table 2.

The prevalence of retinal disorder was 52.37% (95%

Confidence Interval (CI); 50.07–54.66%) of overall study

subjects. The prevalence of unilateral retinal disorders was

18.9% (95% CI: 17.2–20.8%), while bilateral retinal dis-

orders was 33.5% (95% CI: 31.2–35.6%)

The prevalence of retinal disorders was 51.26% between

age 60–69 years, 53.66% between age 70–79 years, and

53.05 years for age 80 years and above. The prevalence of

retinal disorders was 49.94% for males and 54.28% for

females. Among those with agricultural occupations,

53.22% had a retinal disorder, while among the other occu-

pations it was 50.10%. Illiterates had more retinal disorders

(53.17%) than literates (49.65%). (Table 2).

Table 3 shows the prevalence and pattern of various

retinal disorders. Among the retinal disorders, the most

common retinal problem was AMD, affecting 35.43% of

subjects. Overall, hypertensive retinopathy (HTN retino-

pathy) was found in 4.35% study subjects. Among those

Table 1 Comparison of Responders and Non-Responders in the

Study Population

Variables Responders

(N=1860)

Non-Responders

(N=240)

p-value

Mean age (Years) 69.64±7.31 69.50±7.93 0.782

Male, N (%) 821 (44.14) 110 (45.83) 0.629

Female, N (%) 1039 (55.86) 130 (54.17)

Abbreviation: N, Number.

Table 2 Demographic Distribution of Retinal Disorders in the

Study Population

Characteristics Total No. of

Participants

(N=1860)

(N/%)

Number

of Retinal

Disorders

(N=974)

Prevalence of

Retinal Disorders

(%, 95% CI)

Age (Years)

60–69 950 (51.08) 487 51.26 (48.03 54.48)

70–79 697 (37.47) 374 53.66 (49.87 57.41)

≥80 213 (11.45) 113 53.05 (46.11 59.90)

Gender

Male 821 (44.14) 410 49.94 (46.46 53.41)

Female 1039 (55.86) 564 54.28 (51.19 57.34)

Occupation

Agriculture 1351 (72.63) 719 53.22 (50.52 55.90)

Others 509 (27.37) 255 50.10 (45.67 54.53)

Literacy

Illiterates 1433 (77.04) 762 53.17 (50.55 55.78)

Literates 427 (22.96) 212 49.65 (44.80 54.49)

Total 1860

(100.00)

974 52.37(50.07

54.66)

Abbreviations: N, number; CI, confidence interval.
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with HTN retinopathy, grade 1 HTN retinopathy was

found in 2.85% of study subjects, grade 2 HTN retinopa-

thy in 1.02%, grade 3 HTN retinopathy in 0.48%, and no

subjects with grade 4 HTN retinopathy. Epiretinal mem-

brane (ERM) was found in 3.66%, BRVO in 2.95%, and

DR in 2.15% of study subjects. Posterior vitreous detach-

ment (PVD) was found in 4.78% of study subjects

(Table 3).

Table 4 shows the risk of retinal disorders with various

demographic, systemic and ocular factors in univariate

regression analysis. Retinal disorders were significantly

higher among those who had undergone cataract surgery

(Odds Ratio (OR), (CI): 1.69, 1.30–2.21; p value <0.001).

Females as compared to males (OR, CI: 1.19, 0.99–1.43),

hypertension as compared to non-hypertensive cases (OR,

CI: 1.20, 0.99–1.45), and those who consume alcohol as

compared to those who do not consume alcohol (OR, CI:

1.18, 0.98–1.42) had higher risk of retinal diseases, but

each OR was of borderline significance. Remaining other

factors such as age, literacy, smoking, diabetes, Body

Mass Index (BMI) and occupation were not statistically

associated with retinal disease (Table 4).

Considering all ten variables as candidate variables for

multiple logistic regression through a stepwise selection

procedure, final multiple logistic regression analysis came

up with two significant variables in association with retinal

disorders, namely those who had undergone cataract sur-

gery as compared to phakic cases (OR, 1.71; 95% CI:

1.32–2.22, p < 0.001) and those with hypertension as

compared to non-hypertensive cases (OR, 1.21; 95% CI:

1.001–1.47, p = 0.049) (Table 5).

Discussion
The study findings of the Bhaktapur Retina Study could be

representative for the neighbouring most densely popu-

lated part of Nepal, the Kathmandu Valley, due to similar

demographic and socioeconomic conditions. The findings

of the study could help to estimate the burden and under-

lying risk factors for retinal disorders for further blindness

intervention programs.

The overall prevalence of retinal disorder was 52.37%

of study subjects age 60 years and above. The prevalence

of retinal disorder was 51.26% between 60 and 69 years,

53.66% between 70 and 79 years, and 53.05% at age 80

years and above. There was a slight increase of retinal

disorders with ageing, but the increase was not statistically

significant. In a study conducted five years ago in the same

area, the prevalence of retinal disorders was 7.7% in sub-

jects age 60 years and above. The prevalence of retinal

disorders was 7.05% between 60 and 69 years, 12.42%

between 70 and 79 years, 15.60% between 80 and 89

years, and 28.57% at age 90 years and above.4 Their

lower prevalence of retinal disorders could be due to

underestimation of retinal problems, as their study was

focussed primarily on glaucoma, so subtle retinal disorders

may have been missed. The BRS focused on retinal dis-

eases, and all patients were examined by fellowship-

trained retina specialists. This could have led to detection

of more retinal disorders in our study. The proportion of

elderly population was higher in BRS. The more retinal

disorders among elderly population could be another pos-

sible cause for higher prevalence of retinal disorders in

BRS relative to BGS.

Table 3 Pattern of Retinal Disorders in the Study Population

Retinal

Diseases

Diseases Pattern No. of Persons

(%)

(N=1860)

No. of Eyes

(%)

(N=3720)

Macular

disorders

AMD 659 (35.43) 1075 (28.89)

ERM 68 (3.66) 76 (2.04)

Macular scar 14 (0.75) 18 (0.48)

Macular hole 16 (0.88) 18 (0.48)

Retinal

disorders

Diabetic retinopathy 40 (2.15) 69 (1.85)

HTN retinopathy

Grade 1

53 (2.85) 100 (2.69)

HTN retinopathy

Grade 2

19 (1.02) 37 (0.99)

HTN retinopathy

Grade 3

9 (0.48) 12 (0.32)

HTN retinopathy

Grade 4

0 0

BRVO 54 (2.90) 58 (1.56)

Hereditary drusen 10 (0.54) 12 (0.32)

Retinitis pigmentosa 7 (0.32) 12 (0.29)

Retinal detachment 3 (0.16) 3 (0.08)

Retinal holes/tears 8 (0.32) 8 (0.16)

Lattice degeneration 6 (0.27) 6 (0.13)

Chorioretinal scar 10 (0.54) 14 (0.38)

Myopic fundus

change

16 (0.86) 25 (0.67)

CRVO 4 (0.22) 5 (0.13)

Optic atrophy 4 (0.22) 4 (0.11)

Coloboma 2 (0.11) 2 (0.05)

PVD 89 (4.78) 112 (3.01)

Asteroid hyalosis 14 (0.75) 15 (0.40)

Others 29 (1.56) 30 (0.52)

Abbreviations: N, number; AMD, age-related macular degeneration; ERM, epir-

etinal membrane; HTN, hypertension; BRVO, branch retinal vein occlusion; CRVO,

central retinal vein occlusion; PVD, posterior vitreous detachment.
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The prevalence of retinal diseases was 15.5% in the

60–69 years age group, and 21% in those 70 years and

above in a study conducted in neighbouring India.2 The

risk of retinal disorders was 2.8 times higher among the

group 60–69 years old and 3.8 times higher among the age

group 71 years and older as compared to the group 40–49

years of age. Retinal disease increased with ageing, con-

sistent with our study. In a population-based study con-

ducted in Tehran, the prevalence of retinal diseases was

32.74% in the age group 60–69 years and 46.08% among

those age 70 years and older. In their series, retinal

diseases were significantly associated with ageing.3 The

prevalence of retinal disorder was slightly higher in

females in our study (54.28%), but the prevalence of

retinal diseases was not significantly associated with gen-

der. This is consistent with other studies.2–4

AMD was the most common retinal problem (35.43%)

affecting our study population. AMD was also the most

common retinal problem in the previous population-based

studies conducted in Nepal and elsewhere, consistent with

our study.2–4,14 The Beaver Dam Eye Study reported

a prevalence of dry AMD in 26.2% and wet AMD in

Table 4 Risk Factors for Retinal Disorders in Univariate Logistic Regression Analysis

Factors No retinal Disorders (N/%) Retinal Disorders (N/%) Odds Ratio 95% CI P value

Age group

60–69 years 463 (48.74) 487 (51.26) 1.00

70–79 years 323 (46.34) 374 (53.66) 1.10 0.90–1.34 0.336

≥80 years 100 (46.95) 113 (53.05) 1.07 0.79–1.45 0.637

Gender

Male 411 (50.06) 410 (49.94) 1.00 0.99–1.43 0.063

Female 475 (45.72) 564 (54.28) 1.19

Literacy

Illiterates 671 (46.82) 762 (53.17) 1.00 0.70–1.08 0.200

Literates 215 (50.35) 212 (49.65) 0.87

Occupation

Agriculture 632 (46.78) 719 (53.22) 1.00 0.72–1.08 0.230

Other occupations 254 (49.90) 255 (50.10) 0.88

Systemic/ocular factors

Diabetes

No 812 (47.99) 880 (52.01) 1.00 0.85–1.61 0.329

Yes 74 (44.05) 94 (55.95) 1.17

Hypertension

No 599 (49.22) 618 (50.78) 1.00 0.99–1.45 0.060

Yes 287 (44.63) 356 (25.37) 1.20

BMI (kg/m2)

≤24.9 541 (48.22) 581 (51.78) 1.00 0.88–1.27 0.535

≥25 345 (46.75) 393 (53.25) 1.06

Smoking

No 392 (48.28) 420 (51.72) 1.00 0.87–1.25 0.49

Yes 494 (47.14) 554 (52.86) 1.05

Alcohol

No 397 (50.00) 397 (50.00) 1.00 0.98–1.42 0.078

Yes 489 (45.87) 577 (54.13) 1.18

Subjects who had cataract surgery

No 783 (49.59) 796 (50.41) 1.00 1.30–2.21 <0.001

Yes 103 (36.65) 178 (63.65) 1.69

Abbreviations: N, number; CI, confidence interval; BMI, body mass index.
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5.5%; altogether, AMD comprised 31.7% of the age group

75 years and older.39 The Los Angeles Latino Eye Study

reported the presence of any soft drusen in 30.5% between

ages 60–69 years, 40.4% between ages 70–79 years, and

58.1% at 80 years and above.40 The Rotterdam Eye Study

reported drusen of 63 µm and larger in at least one eye in

40.8% in the 55–64 years age group and 52.6% at ages 85

years and older.41 A study conducted in India reported

a prevalence of AMD of 31.05% between the age of

56–65 years and 54.79% between 66 and 75 years.42 The

prevalence of AMD in our series was comparable to the

above studies from Asian countries and with the Western

developed world.

Hypertensive retinopathy was the second most com-

mon retinal problem (4.35%) among the study subjects in

our series. Grade 1, grade 2 and grade 3 hypertensive

retinopathy comprised 2.85%, 1.02%, and 0.48% of the

study subjects, respectively. Although grade 1 and grade 2

hypertensive retinopathy are not vision threatening condi-

tions, timely precautions and treatment of hypertension are

required to prevent future progression. Our findings were

consistent with other studies from Nepal and Poland where

HTN retinopathy was a major retinal problem.14,43

In our study, a macular ERM was found in 3.66% of

study subjects. A study conducted in China reported the

presence of ERM in 8% of those age 60–69 years, 9.9%

between age 70–79 years, and 20.6% among those age

80 years and above.44 Another study conducted in Japan

reported ERM in 5.08% between age 55–64 years, 8.87%

between age 65–74 years, and 9.75% at age over 75

years.45 A study conducted among the Indians residing in

Singapore reported ERM in 12.1% in the 60–69 year age

range and 27.7% in the 70–80 years age range.46 The

lower prevalence in our series could probably be due to

underestimation of ERMs, as optical coherence tomogra-

phy (OCT) was not done routinely in our subjects, and

diagnosis was based on clinical evaluation only.

In our study, diabetes was present in 9.1% of the study

population, and DR was found in 2.15% of the study

subjects. Our finding was comparable to the population

prevalence in the Blue Mountain Eye Study, which

reported a prevalence of 2.4% in the 60–69 years age

range, 2.7% between 70 and 79 years, and 2.3% at age

80 years and above. A population-based study conducted

in Tehran reported a prevalence of DR in 5.83% between

60 and 69 years, and 4.77% of those age 70 years and

older.3 Our prevalence of DR is lower than their series.

The population prevalence of DR ranged from 0.5% to

1.41% in some studies conducted in China and India in

relatively younger age groups.2,47,48 This difference in

prevalence could be due to differences between the

populations.

RVO was found in 3.1% of study subjects, of which

BRVO comprised 2.9%. A study conducted in high alti-

tude regions of Nepal reported RVO as the third most

common retinal disorder, comprising 7.1%, of which

4.9% were BRVO.14 A study conducted in Japan reported

the prevalence of RVO in 3.2%, 2.3% and 4.6% of study

subjects 60–69 years, 70–79 years and 80 years and above,

respectively. BRVO was found in 2.7%, 2.3% and 4.6% of

study subjects 60–69 years, 70–79 years, and 80 years and

above, respectively. Our findings are consistent with this

study.49 RVO was a major retinal problem in other studies

conducted in Nepal and elsewhere.2–4 Our finding is con-

sistent with these studies. Patient with RVO needs regular

follow up and treatment of underlying risk factors.

Other retinal disorders present in our study population

were macular hole, retinal detachment, lattice degenera-

tion, peripheral retinal tear and holes, retinitis pigmentosa,

macular and chorioretinal scars and chorioretinal colo-

boma. Those retinal lesions found in our study population

were consistent with other studies.2–4,43

In multivariate logistic regression analysis, the risk of

developing retinal disorders for those who had undergone

prior cataract surgery was 1.7 times more than those who

were phakic (OR, 1.71, p <0.001) and was 1.2 times

higher in patients with hypertension (OR, 1.21, p=0.049)

as compared to non-hypertensive patients. The relationship

between retinal disorders and those who had cataract sur-

gery is also found in other studies.50–52 Besides actual

higher prevalence, more detection of retinal lesions

because of clear media may be possible among those

Table 5 Risk Factors for Retinal Disorders in Multivariate

Logistic Regression Analysis

Factors Odds

Ratio

95% CI P value

Subjects who had undergone

cataract surgery

No

Yes

1.00

1.71

1.32–2.22 < 0.001

Hypertension

No

Yes

1.00

1.21

1.001–1.47 0.049

Abbreviation: CI, confidence interval.
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who had prior cataract surgery. Besides hypertensive reti-

nopathy, studies have reported hypertension as a risk fac-

tor for major retinal diseases such as RVO, DR, and AMD.

Our findings are consistent with the other studies.2–4,53

We found an overall high prevalence of retinal disor-

ders in this elderly population. This warrants additional

awareness campaigns, screening of retinal diseases among

the high-risk groups, and referral of vision threatening

cases for timely treatment to prevent avoidable blindness.

The major strength of the study is the large sample size

of an elderly population. The study focussed primarily on

retinal diseases, and all study subjects were examined by

fellowship-trained retina specialists for accurate diagnosis

of retinal disorders. The limitation of the study is that we

were not able to assess serum lipid panels or glycosylated

haemoglobin. These could have been useful for further

risk factor assessment of retinal diseases. Macular OCT

was not available for routine use at the study site. Those

participants who require macular OCT and fundus fluor-

escein angiography were referred for further evaluation.

Conclusion
The prevalence of any retinal disorders was high (52.37%)

among those age 60 years and above in the Bhaktapur

district of Nepal. Age-related macular degeneration

(35.43%) was the most common retinal problem, followed

by various grades of hypertensive retinopathy (4.35%),

epiretinal membrane (3.66%), branch retinal vein occlusion

(2.95%), and diabetic retinopathy (2.15%). Retinal disor-

ders increased with ageing. Those having prior cataract

surgery (p<0.001) and systemic hypertension (p=0.049)

had significantly higher retinal disorders. These study find-

ings highlight the need for screening of retinal diseases in

high-risk subjects, control of systemic hypertension and

blood sugar, and regular eye check-ups for early detection

of vision threatening retinal diseases to save the vision

among the elderly population.
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