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Aim: Diabetic retinopathy (DR) is an emerging cause of blindness in developing countries. 

This study aimed to explore the prevalence and risk factors of DR in an elderly population 

in Nepal.

Subjects and methods: This is a population-based, cross-sectional study. A total of 1860 

subjects at the age 60 years and above participated (response rate 88.6%). A detailed history was 

obtained, presenting and best-corrected visual acuity were measured, and anterior segment and 

posterior segment examinations were carried out. Blood pressure and random blood sugar were 

recorded; body mass index was calculated, and abdominal girth was measured. DR was graded 

by clinical examination using Early Treatment Diabetic Retinopathy Study criteria.

Results: Diabetes was found in 168 (9%) subjects (mean age 69.6 years), 31 (18.5%) of whom 

were newly diagnosed. The prevalence of DR was 23.8% (95% confidence interval [CI]: 

17.7%–31%) among the persons with diabetes. The prevalence of DR among newly diagnosed 

subjects with diabetes was 6.5% (95% CI: 0.8%–21.4%). The prevalence of vision-threatening 

DR was 9.5% (95% CI: 5.5%–15%) and was higher in males. The prevalence of DR was 

83.3% (95% CI: 35.9%–99.6%) among those with diabetes for over 20 years. In multivariable 

logistic regression analysis, duration of diabetes, hypertension, and alcohol consumption were 

significantly associated with DR.

Conclusion: DR is a common problem among the elderly population with diabetes in Nepal. 

The duration of diabetes, hypertension, and alcohol consumption are the risk factors for the 

development of DR. Strategies have to be developed for timely diagnosis of diabetes and 

screening for DR.
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Introduction
Diabetic retinopathy (DR) is an emerging cause of blindness, especially in developing 

countries.1 More than 80% of blinding sequelae of DR have been reported from the 

developing world.1–3 Likewise, DR is the most common cause of blindness among 

the working age group in the developed world and is the fifth leading cause of 

global blindness.4–8 Approximately one-third of the diabetic populations have DR, 

and among them, one-third have vision-threatening DR that needs immediate treat-

ment.2 The global prevalence of DR among people with diabetes has been reported 

to be 34.6%, and the prevalence of DR in the developed world approximates to 

40.3%.3–5 Several population-based studies from the developing world have however 

reported a lower prevalence of DR among the diabetic population, in the range of 

10%–20%.9–12
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Identification and timely management of modifiable risk 

factors such as glycemic control, concurrent hypertension, 

hyperlipidemia, nephropathy, anemia, and smoking could help 

reduce the associated sight-threatening complications.12–17 

Routine screening for diabetes is not a common practice in 

developing countries, and poor glycemic control has been 

identified as the leading cause of DR among newly diagnosed 

and known diabetics.14,18 This has been compounded by low 

awareness of DR and its risk factors.18,19

There are limited population-based studies in Nepal that 

have assessed the risk factors of DR.9,10 The rationale for 

conducting the Bhaktapur Retina Study (BRS) was that in a 

previous study, the Bhaktapur Glaucoma Study (BGS) con-

ducted in 2007, a substantial number of subjects were found 

with retinal diseases.9 The BGS estimated that retinal diseases 

were the second major cause of blindness following cataract. 

This study aims to explore the prevalence and various risk 

factors of DR among the diabetic population aged 60 years 

and above in one of the districts of Nepal.

Subjects and methods
study population
Bhaktapur district, located in the Kathmandu valley of Nepal, 

has a population of 304,651, of whom 76,540 are above 

the age of 40 years.20 This district has 2 municipalities and 

161 village development committees. The sampling frame 

for BRS is based on the same sampling frame of BGS con-

ducted 7 years ago.21 The 30-cluster sampling method of the 

World Health Organization (WHO) was used.21,22 From the 

30 clusters, a house-to-house enumeration was done and a 

name list was prepared. Using the Epi Info software, version 

3.5.1.17, 4,800 subjects older than 40 years were selected.22 

The prevalence of vitreoretinal disorders in the 40- to 49- and 

50- to 59-year age groups, which counted for over 60% of 

the study population, was found to be low in the BGS. Given 

this low prevalence and the restricted budget, among these 

subjects, only those older than 60 years at the commence-

ment of BRS were reinvited for an examination for the retinal 

study. The required sample size for the BRS was estimated 

to be 2,100 subjects after assuming a 7% prevalence for vit-

reoretinal disorders among individuals 60 years or older, a 

relative precision of 25%, an 85% compliance, and a design 

effect of 2.9 Of the total study population of BGS, the number 

of those who were 60 years and above was 2,151. Among 

these, a total of 1,334 (62%) subjects were enrolled in the 

BRS, 323 (15%) had passed away, 108 (5%) had moved to 

other places, and 388 (18%) did not participate again. To 

achieve the required number (2,100) of participants, we 

added extra clusters in a similar pattern as the BGS to this 

study and selected the rest of the participants, 766 (38%), 

using the same procedure. Two female community health 

workers visited the subjects at their homes, and participants 

were referred to the primary eye care center of Bhaktapur 

district for a detailed evaluation. The prevalence and risk 

factors of DR were assessed in the sample of the BRS. The 

prevalence of DR in Nepal was reported to be 18% for those 

40 years and above.10 Based on the above study, we assumed 

a higher prevalence of DR of 27%–28% in the elderly people 

with diabetes. The sample size required for diabetic subjects 

with 80% power was 157. The study was conducted from 

August 2013 to December 2015. The demographics of both 

participants and nonparticipants were recorded.

A special questionnaire to assess the prevalence and risk 

factors of diabetes and DR was developed. Mid-level ophthal-

mic personnel conducted the interview, and 2 ophthalmolo-

gists examined the participants. Fifty questionnaires were 

pretested by the retina specialist and mid-level ophthalmic 

personnel. There were no difficulties in understanding the 

questionnaire by either the mid-level ophthalmic personnel or 

participants. The medical and pharmaceutical histories were 

taken while interviewing the patients. If the subjects were 

able to read and write in the national language, they were cat-

egorized as literate as defined by the Government of Nepal. 

The predominant profession of working age was considered 

as the occupation.

The study was approved by the Institutional Review 

Board and Ethics Committee of Tilganga Institute of 

Ophthalmology (TIO) and conducted in accordance with 

the Declaration of Helsinki. Informed consent was written 

in the vernacular and was read out for those unable to read. 

Subjects were asked to sign the consent form, and thumb 

impressions were taken for those unable to sign, prior to 

enrollment in the study. The thumb impression as a form of 

informed consent was approved by the Institutional Review 

Board and Ethics Committee of TIO.

Patient examination and Dr assessment
All patients underwent an anterior segment examination, 

dilated fundus examination, and measurement of intraocu-

lar pressure. Presenting and best-corrected visual acuity 

(BCVA) with pin hole and refraction were assessed using 

the logarithm of minimum angle of resolution (logMAR) 

with tumbling E charts placed at 4 m (4 meter original series 

Early Treatment Diabetic Retinopathy Study Chart; Precision 

Vision, Woodstock, IL, USA). Streak retinoscopy (Beta 200; 

Heine, Herrsching, Germany) was performed for objective 
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refraction which was followed by subjective refraction. 

If the subjects were not able to read the logMAR 1.0 line, the 

vision was again checked at 1 m. If the subjects were unable 

to recognize any of the largest optotypes, then perception of 

hand movement was checked. If hand movement was also 

not recognized, then the presence of light perception was 

checked and recorded in the proforma.

DR was graded using Early Treatment Diabetic 

Retinopathy Study criteria by retina specialists at clinical 

examination.23 Vision-threatening retinopathy was diagnosed 

if subjects had severe nonproliferative DR, proliferative DR, 

or clinically significant macular edema in at least 1 eye.

assessment and operationalization 
of risk factors
Detailed history was taken using a standardized question-

naire. Age, gender, education status, occupation, smoking, 

alcohol consumption, diabetes duration, treatment of diabetes 

with oral hypoglycemic agents or insulin, and presence of 

other concurrent systemic problems such as hypertension, 

hyperlipidemia, or other cardiac disorders were elicited 

from the administrated standardized questionnaire. Those 

who reported consumption of any type of alcoholic bever-

ages were considered as alcohol consumers. They were 

classified as present drinkers, past drinkers, and no alcohol 

consumption. The amount of alcohol consumed however 

was not recorded. Similarly, those who reported history of 

smoking were considered as smokers and further classi-

fied as present smokers, past smokers, and never smoked. 

The number of cigarettes smoked per day was recorded. 

All subjects underwent blood examination for non-fasting 

blood sugar levels. Random blood sugar was recorded by the 

glucose oxidase peroxidase method using the Stat Fax 3300 

equipment (Awareness Technology, Westport, CT, USA). 

Diagnosis of diabetes mellitus was based on either the use 

of diabetic medications or a non-fasting blood sugar level 

of 200 mg/dL or greater.9,24

Blood pressure (BP), height, weight, and abdominal girth 

were measured. Hypertension was defined if the systolic 

BP was 140 mmHg or more, diastolic BP was 90 mmHg or 

more, or if the patient used any antihypertensive medications. 

Pulse pressure was calculated by subtracting diastolic BP 

from systolic BP.

Body weight and height were measured using standard 

technique, and body mass index (BMI) was calculated. 

Underweight, overweight, and obesity were defined as per 

the WHO criteria. Underweight is a BMI less than 18.5, 

normal is a BMI between 18.5 and 25, overweight is a BMI 

equal to or greater than 25, and obesity is a BMI equal to or 

greater than 30. Similarly, abdominal girth was measured in 

centimeters using a standard technique. Briefly, abdominal 

girth was measured at the midpoint between the lowest rib and 

the top of the hip bone (iliac crest) using a measuring tape.

statistical analysis
Mean ± standard deviation were calculated for continuous 

variables, and percentages for categorical variables. Com-

parisons of continuous variables between 2 groups were 

performed using independent t-tests, and associations 

between 2 categorical variables were assessed through chi-

square or Fisher’s exact tests whenever applicable, and the 

association between ordinal or categorical variables and 

nominal variables was assessed through rank sum (Mann–

Whitney) tests.

Among persons with diabetes, any DR and/or vision-

threatening DR vs no DR was analyzed as binary outcome. 

Univariate and multiple logistic regression models were used 

to identify significant risk factors. The potential risk factors 

for final multiple logistic regression models were selected 

through the use of a stepwise forward selection procedure 

with an entry probability of 0.05 and a removal probability of 

0.10. All the independent variables in the univariate logistic 

regression were considered candidate variables for multiple 

logistic regression models. All the statistical analyses were 

performed using STATA 13.0.

Results
Complete information was available for 1,860 subjects 

(88.6% of the total sample). There was no significant differ-

ence observed in the age and gender between the responders 

and nonresponders (Table 1).

The characteristics of the study population are shown in 

Table 2. Age ranged from 60 to 95 years and 1,039 (55.9%) 

were female, 77% were illiterate, and 72.6% were farmers 

by occupation. Diabetes was found in 168 subjects (9%; 

95% confidence interval [CI]: 7.7–10.4); among them, 31 

(18.5%; 95% CI: 12.9–25.2) were newly diagnosed. Among 

subjects with diabetes, 65% (95% CI: 57.2–72.1) were in 

Table 1 Comparison of responders and nonresponders in the 
study population

Variable Responders 
(N=1,860)

Nonresponders 
(N=240)

p-value

Mean age (years) 69.6±7.3 69.5±7.9 0.782
Male, n (%) 821 (44.1) 110 (45.8) 0.629
Female, n (%) 1,039 (55.9) 130 (54.2)
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the age group 60–69 years, 28% (95% CI: 21.3–35.1) in the 

age group 70–80 years, and 7% (95% CI: 2.9–9.6) in the age 

group 80 years and above.

In comparison with nondiabetic subjects, those with 

diabetes were younger (p=0.002) and more often illiterate 

(p,0.001). Type of occupation was significantly associated 

(p=0.045) with diabetes.

The prevalence of DR among diabetics was 23.8% (95% 

CI: 17.6–31.0) which was almost equal to the age- and sex-

adjusted prevalence of DR; 23.9% (95% CI: 17.5–30.3) 

(Table 3). The prevalence of DR was 22% (95% CI: 

14.6–30.9) in the age group 60–69 years, 27.7% (95% CI: 

15.6–42.6) in the age group 70–79 years, and 25% (95% CI: 

5.5–57.2) in the age group 80 years and above. Differences 

found between males and females were not statistically 

significant. The prevalence of DR among known diabet-

ics was significantly higher (p=0.012) than among newly 

diagnosed subjects. Macular edema was found at 4.2% (95% 

CI: 1.7–1.4) among diabetics. The prevalence of macular 

edema among known diabetics was 4.4% (95% CI: 1.6–9.3), 

which was slightly greater than among those newly diagnosed 

with diabetes (3.2%; 95% CI: 0.8–16.7) but statistically not 

significant (p=0.77). Vision-threatening DR was found in 

9.5% (95% CI: 5.5–15.0) and was found more often among 

the known diabetics (10.2%; 95% CI: 5.70–16.6), but was 

also statistically not significant (p=0.74). Hypertension 

was found in 34.6%, of whom 12% were newly diagnosed 

(Table 3).

The duration of diabetes ranged from 0 to 30 years, and 

the mean duration was 5.7±6.2 years. DR was found in 17.9% 

(95% CI: 11.9–25.2) of subjects with diabetes for less than 

10 years, 45.5% (95% CI: 24.4–67.8) among those with dia-

betes for 11–20 years, and 83.3% (95% CI: 35.9–99.6) among 

those with diabetes for over 20 years. Vision-threatening DR 

was found more often in study subjects with a longer duration 

of diabetes (Table 4).

Table 5 presents the associations of various risk factors 

in relation to DR and vision-threatening retinopathy among 

diabetics. In univariate logistic regression analysis, 5 factors 

including duration of diabetes (odds ratio [OR], 2.2 per 

5-year increase), systolic BP (OR, 1.1 per 5 mmHg increase), 

pulse pressure (OR, 1.1 per 5 mmHg increase), hypertension 

(OR, 2.3 compared to non-hypertensive), and alcohol con-

sumption (OR, 3.0 compared to no alcohol consumption) were 

found highly associated with odds of developing any type of 

DR. Similarly, the duration of diabetes (OR, 1.9 per 5-year 

increase), pulse pressure (OR, 1.2 per 5 mmHg increase), and 

alcohol consumption (OR, 6.2 compared to no alcohol con-

sumption) were also associated with vision-threatening DR.

There was no significant association of DR with under-

weight, overweight, and obesity (p=0.634). Age, gender, 

occupation, literacy, smoking, BMI, abdominal girth, BCVA, 

and non-fasting blood sugar had no significant association 

with development of DR and vision-threatening DR.

In multivariable logistic regression analysis, duration 

of diabetes and alcohol consumption were significantly 

Table 2 Demographic characteristics of participants in the Bhaktapur retina study

Characteristics All persons 
(N=1,860)

Persons without 
diabetes (N=1,692)

Persons with 
diabetes (N=168)

p-value Males with 
diabetes (N=73)

Females with 
diabetes (N=95)

p-value

age (years), mean ± sD 69.6±7.3 69.8±7.4 67.9±6.7 0.002 66.7±6.2 68.9±6.9 0.035
Male gender, n (%) 821 (44.1) 748 (44.2) 73 (43.5) 0.851 – – –
agricultural occupation, n (%) 1,351 (72.6) 1,240 (73.3) 111 (66.1) 0.045 50 (68.5) 61 (64.2) 0.623
Other occupations, n (%) 509 (27.4) 452 (26.7) 57 (33.9) – 23 (31.5) 34 (35.8)
illiterate, n (%) 1,433 (77.0) 1,323 (78.2) 110 (65.5) ,0.001 33 (45.2) 77 (81.1) ,0.001

Table 3 Prevalence of diabetic retinopathy and macular edema among the diabetic subjects

Characteristics Persons with 
diabetes (N=168)

Males  
(N=73)

Females 
(N=95)

p-value Newly diagnosed 
diabetes (N=31)

Known diabetes 
(N=137)

p-value

any retinopathy 23.8 (17.6–31.0) 26.0 (16.5–37.6) 22.1 (14.2–31.8) 0.587 6.5 (0.8–21.4) 27.7 (20.4–36.1) 0.012
retinopathy grades 

none 76.2 (69.0–82.4) 74.0 (62.4–83.5) 77.9 (68.2–85.8) 0.534 93.6 (78.6–99.2) 72.3 (64–79.6) 0.020
Mild nPDr 4.2 (1.7–8.4) 5.5 (1.5–13.4) 3.2 (0.7–9) 0 5.1 (2.1–10.2)
Moderate nPDr 10.7 (6.5–16.4) 9.6 (3.9–18.8) 11.6 (5.9–19.8) 0 13.1 (8–20)
severe nPDr 7.1 (3.7–12.1) 8.2 (3.1–17.1) 6.3 (2.4–13.2) 3.2 (0.1–16.7) 8.0 (4.1–13.9)
PDr 1.8 (0.4–5.1) 2.7 (0.3–9.5) 1.0 (0.02–5.7) 3.2 (0.1–16.7) 1.5 (0.2–5.2)

Macular edema 4.2 (1.7–8.4) 2.7 (0.3–9.5) 5.3 (1.7–11.9) 0.4187 3.2 (0.8–16.7) 4.4 (1.6 –9.3) 0.766
Vision-threatening Dr 9.5 (5.5–15.0) 11.0 (4.86–20.5) 8.4 (3.7–15.9) 0.605 6.5 (0.8–21.4) 10.2 (5.7–16.5) 0.739

Note: Data are presented as n (95%Ci).
Abbreviations: nPDr, nonproliferative diabetic retinopathy; PDr, proliferative diabetic retinopathy; Dr, diabetic retinopathy.
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associated with DR (OR, 2.4; 95% CI: 1.7–3.5; p,0.001; 

and OR, 4.3; 95% CI: 1.6–11.3; p=0.004, respectively) 

as well as with vision-threatening DR (OR, 2.3; 95% CI: 

1.4–3.6; p,0.001; and OR, 8.6; 95% CI: 1.7–47.2; p=0.010, 

respectively). Besides these, high systolic BP was sig-

nificantly associated with DR (OR, 1.1; 95% CI: 1.02–1.2; 

p=0.018) (Table 6).

Discussion
This study was conducted to assess the prevalence and risk 

factors of DR in a large population of Nepal. Although our 

findings may not be representative of the entire country, the 

results can be extrapolated for adjoining districts with similar 

socioeconomic, demographic, cultural, and geographic 

conditions. Among the age group 60 years and above in the 

Bhaktapur district, we found a diabetes prevalence of 9%. 

A finding of concern is the high number of newly diagnosed 

diabetics among the total diabetics (18.5%). The prevalence 

of undiagnosed diabetes were similar to findings from India 

(17.6%), our neighboring country.13 Lack of awareness and 

limited access to medical examination could have been 

responsible for the large number of undiagnosed cases.18,19

The prevalence of DR among persons with diabetes in 

our study was 23.8%. This was higher than previous reports 

from various population-based studies in Nepal (10%–

19%)9,10 and other developing countries (10%–18%).11–13,25–27 

This disparity however could be caused by the differences 

between the age cut-off in the study populations (in our 

study 60 years). The DR prevalence in our study was less 

than the overall global prevalence (34.6%).1–8 This finding 

is consistent with reports of lower prevalence of DR within 

the developing world.4 The differences in DR prevalence 

may be due to a longer life expectancy in the developed 

world. DR was found in 22% (95% CI: 14.6–30.9) in the 

age group 60–69 years, 27.7% (95% CI: 15.6–42.6) in the 

age group 70–79 years, and 25% (95% CI: 5.5–57.2%) in 

the age group 80 years and above in our study. A study by 

Thapa et al found that the prevalence of DR ranged from 

8% to 28.5% in the age group 60 years and older among 

inhabitants in the same study region 7 years earlier than 

our study, where the prevalence of DR was 16.8% (95% 

CI: 9.7–26.2) in the age group 60–69 years, 7.8% (95% CI: 

2.1–18.9) in the age group 70–79 years, and 14.3% (95% 

CI: 0.4–57.9%) in the age group 80 years and above.9 The 

Table 4 Prevalence of diabetic retinopathy and duration of diabetes among diabetic subjects

Duration 
of diabetes 
(years)

DR diagnosis, n (%) Overall prevalence of 
DR% (95% CI)No DR 

(N=128)
Mild NPDR 
(N=7)

Moderate 
NPDR (N=18)

Severe NPDR 
(N=12)

Proliferative 
DR (N=3)

#10 years 115 (82.1) 5 (3.6) 11 (7.8) 7 (5) 2 (1.4) 17.9 (11.9–25.2)
11–20 years 12 (54.5) 2 (9.1) 3 (13.6) 4 (18.2) 1 (4.5) 45.5 (24.4–67.8)
21 years 1 (16.7) 0 4 (66.7) 1 (16.7) 0 83.3 (35.9–99.6)

Abbreviations: Dr, diabetic retinopathy; nPDr, nonproliferative diabetic retinopathy.

Table 5 risk factors for diabetic retinopathy and vision-threatening retinopathy among diabetics in univariate logistic regression 
analysis

Characteristics Any retinopathy Vision-threatening retinopathy

Odds ratio (95% CI) p-value Odds ratio (95% CI) p-value

age (per 10 year increase in age) 1.2 (0.7–2.1) 0.421 2.2 (0.6–2.8) 0.561
gender (male vs female) 0.8 (0.4–1.6) 0.554 0.7 (0.3–2.1) 0.553
Occupation (agriculture vs other occupation) 0.8 (0.4–1.7) 0.548 1.1 (0.4–3.2) 0.853
literacy (illiterate vs literate) 1.2 (0.6–2.5) 0.650 0.9 (0.3–2.8) 0.851
Diabetes duration (per 5 year increase in duration) 2.2 (1.61–3.01) ,0.001 1.9 (1.3–3.0) 0.001
non-fasting blood sugar (mg/dl) 1 (0.9–1) 0.645 1 (0.9–1.0) 0.291
systolic BP (per 5 mmhg increase) 1.1 (1.01–1.20) 0.022 1.2 (1.0–1.3) 0.071
Pulse pressure (per 5 mmhg) 1.1 (1.02–1.3) 0.018 1.2 (1.01–1.3) 0.032
hypertension 2.3 (1.0–4.9) 0.040 2.6 (0.8–8.4) 0.119
Body mass index (kg/m2) 0.9 (0.9–1.0) 0.265 0.9 (0.8–1.1) 0.390
abdominal girth (cm) 1 (0.9–1.0) 0.175 1 (0.9–1.0) 0.319
smoking 1.3 (0.6–2.7) 0.471 2.1 (0.7–6.9) 0.214
alcohol consumption 3.04 (1.3–6.9) 0.008 6.2 (1.4–28.3) 0.019
BCVa (,0.3 vs .0.3) 1.2 (0.6–2.5) 0.665 0.8 (0.3–2.7) 0.744

Abbreviations: BCVa, best corrected visual acuity; BP, blood pressure.
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overall prevalence of DR was low in this study compared 

to our present study. A possible reason could have been the 

underestimation of DR in the previous study as the BGS 

was focused primarily on glaucoma. A study in southern 

India reported a prevalence of DR of 10.2% in the age 

group 60–69 years and 14.8% in the age group 70 years 

and above; however, the prevalence of DR was lower than 

in our study.11 Interestingly, a study conducted in Finland 

reported a prevalence of DR of 20.5% in the age group 

60–79 years and 22.6% in the age group 70 years and above. 

Despite that these are figures from a developed country, our 

findings are almost similar.28

In our study, the prevalence of DR and vision-threatening 

DR was higher among males, which could have been due to 

lifestyle habits such as alcohol intake and cigarette smoking. 

This finding is similar to a study reported from India.12,26

The prevalence of DR among the newly diagnosed dia-

betics was 6.5%. This indicates that diabetes had remained 

undiagnosed for a long duration. The prevalence of hyper-

tension was 34.6% in our study, of whom 12% were newly 

diagnosed with hypertension. This could project a serious 

public health concern as irreversible visual impairment and 

blindness can occur due to late diagnosis of hypertension in 

combination with DR.

Among diabetics, the prevalence of vision-threatening 

DR was 9.5%. This was similar to many studies from 

developing and developed countries.4,11 The prevalence of 

vision-threatening retinopathy in newly diagnosed subjects 

was 6.5% (N=2, both were at a vision-threatening stage). 

After 20 years with diabetes, more than four-fifths (83.3%) 

of the subjects had DR. These findings were consistent with 

studies from Nepal and other countries as well.12,15,18

In multivariate analysis, duration of diabetes, high sys-

tolic BP, and alcohol consumption were significantly asso-

ciated with DR. Similarly, duration of diabetes and alcohol 

consumption were also significantly associated with vision-

threatening DR. Our findings were similar to hospital-

based and population-based studies in Nepal and other 

countries.6–8,10,13,14,26,27

Studies regarding the association of DR and alcohol 

consumption are limited. Lee et al reported an increase in 

risk of deterioration of visual acuity with alcohol consump-

tion, which was not associated with DR in individuals with 

type 2 diabetes.29 Moss et al also reported that moderate 

consumption of alcohol did not affect the occurrence of 

DR.30 However, Young et al reported alcohol consumption 

as an important independent factor associated with sight-

threatening DR, which is similar to our findings.31 Drinking 

alcohol was a risk factor of DR in our study. There could be 

several reasons for this association. Poor glycemic control 

could have been due to the consumption of alcohol. Since 

our study did not evaluate the amount of alcohol intake or 

the consumption of alcohol with food, our discussions are 

based on assumptions. There are ongoing controversies on 

alcohol as a risk factor of DR. A recent meta-analysis by 

Zhu et al showed no significant association between alcohol 

intake and incidence of DR. Similarly on subgroup analysis, 

neither beer nor spirits were associated with risk of DR. 

Rather, wine and sherry were found to have a protective effect 

on DR.32 Another study by Fenwick et al has also reported 

the protective effect of moderate consumption of white and 

fortified wine associated with reduced odds of DR.33 Further 

studies are needed for the actual association of alcohol with 

DR in our population.

We did not find any significant association of smoking 

with DR, similar to other studies.16,17,34

There is low awareness in the community and among 

the persons with diabetes on diabetic eye disease, and a 

high prevalence of DR, including vision-threatening DR. 

It highlights the importance of DR awareness in the com-

munity and screening program using fundus camera by the 

allied ophthalmic personnel and with possible addition of 

recent technologies for DR detection in this community and 

similar other parts.34–38

The strength of this study was the large sample size of 

an elderly age group with a high response rate. Although 

our findings are not representative of the entire country, 

results can probably be extrapolated for adjoining districts 

Table 6 risk factors for diabetic retinopathy among diabetics in multivariable logistic regression analysis

Characteristics Any retinopathy Vision-threatening retinopathy

Odds ratio (95% 
confidence interval)

p-value Odds ratio (95% 
confidence interval)

p-value

Diabetes duration (per 5 year increase) 2.4 (1.7–3.5) ,0.001 2.3 (1.4–3.6) ,0.001
alcohol consumption 4.3 (1.6–11.3) 0.004 8.6 (1.7–47.2) 0.010
systolic BP (per 5 mmhg increase) 1.1 (1.02–1.2) 0.018

Abbreviation: BP, blood pressure.
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with similar socioeconomic, demographic, cultural, 

and geographic conditions. Random blood sugar level cri-

teria used to diagnose diabetes mellitus could have underes-

timated the prevalence of diabetes. Another limitation was 

because of limited resources, and we were unable to assess 

the lipid profile, glycosylated hemoglobin, and proteinuria/

albuminuria of the participants for the analysis of risk fac-

tors of DR.

In conclusion, the overall prevalence of DR in this elderly 

population was relatively high among the subjects with 

diabetes. Furthermore, we found a considerable number of 

newly diagnosed diabetics who already had vision-threatening 

DR. Duration of diabetes, hypertension, and alcohol con-

sumption were associated with an increased risk of devel-

oping DR. Timely diagnosis and treatment of diabetes and 

hypertension, avoiding excessive consumption of alcohol, 

and counseling on healthy dietary habits could help reduce 

the blinding sequelae of the disease. Given the low number 

of ophthalmologists in Nepal as well as the difficult geo-

graphic situation, screening for DR remains a challenge. 

Health programs that include digital fundus photographs to 

screen for DR could be a solution to enhance early detection 

of vision-threatening retinopathy in the future.
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