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Preface

The prevalence of retinal diseases worldwide has increased and is an emerging cause 
of blindness in developing countries. In Nepal, the ageing population and systemic 
diseases like diabetes mellitus and hypertension are associated with an increasing 
prevalence of retinal diseases as well. The Bhaktapur Glaucoma Study (BGS), a 
population-based study conducted seven years ago, reported retinal diseases as the 
second major cause of blindness following cataract. The prevalence of retinal diseases 
was significantly higher among the elderly population.

In this thesis, the findings of a follow-up study, the Bhaktapur Retina Study (BRS) are 
reported. The BRS is the first study in Nepal to estimate the prevalence and risk factors 
of major retinal diseases among an elderly population of 60 years and above.

The objectives of BRS were:  (i) to estimate the prevalence of major retinal diseases; 
(ii) to assess the risk factors that could be associated with major retinal diseases; (iii) 
to estimate the prevalence of visual impairment and blindness; (iv) to compare the 
accuracy of diagnosis of retinal diseases between allied ophthalmic personnel and 
ophthalmologists using fundus photography and (v) to assess the awareness of retinal 
blinding diseases among the Nepalese population.

This thesis includes a brief introduction, major objectives, research methodology, 
outcomes, and discussion. I hope that the outcomes of this thesis in the future will 
help to implement intervention programs related to the retinal diseases in Bhaktapur 
district.

On April 25th 2015, Nepal was devastated by a mega earthquake. Bhaktapur district 
was severely affected and several people lost their lives and homes. This event had also 
an enormous impact on the study. Despite all the challenges, I am glad that the study 
was completed with help from the people of Bhaktapur.

Raba Thapa
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1. Introduction of Nepal

Nepal is a developing country in South Asia where proper ophthalmic care commenced 
only about 35 years ago. The initial master plan for eye care in Nepal focused on 
capacity building for eye care, such as the development of infrastructure and human 
resources to clear the huge backlog of blindness in the country. By the end of 2017, 
a total of 275 ophthalmologists had been registered to provide ophthalmic care for a 
population of 28 million people. Although the backlog of cataract surgery is the most 
important public health problem, retinal diseases are becoming more prevalent due to 
the increased life expectancy of the population and an increase in non-communicable 
diseases such as diabetes mellitus and hypertension. The Bhaktapur Retina Study (BRS) 
is a population-based-cross-sectional, epidemiological study designed to estimate the 
prevalence of retinal diseases in an elderly population. It is the first study in Nepal to 
estimate the prevalence and underlying risk factors of major retinal diseases among 
the Nepalese population. The study was conducted in the Bhaktapur district of Nepal 
in the hope that its outcome could guide future blindness intervention programs in the 
Bhaktapur district and serve as an example for the whole country. 

1.1 Country Profile of Nepal

Nepal is a landlocked country occupying 0.03% and 0.3% of the total area of 
the globe and Asia, respectively. Geographically, it is located between 80004’ 
to 88012’ east longitude and 26022’ to 30027’north latitude. The topography of 
the country is extreme; the altitude ranges from 70 meters to 8,848 meters (Mt.  
Everest). 

The country stretches from east to west with a mean length of 885 kilometers and 
widens from north to south with a mean breadth of 193 kilometers. It has an area of 
147,181 square kilometers and borders with India in the east, south, and west and with 
China in the north. Geographically, the country is divided into three ecological zones 
from east to west: the northern zone features   with high mountains (15% of total area) 
including eight out of the ten highest peaks in the world, the mid zone features with hills 
(68% of total area), and southern zone features with plains (17% of total area), which 
is the most fertile and productive land of the country. The predominance of rugged 
mountainous areas has made the development of transportation extremely difficult. 
Even today, a large part of the country remains inaccessible to modern transport. The 
country has a diverse climate from tropical monsoon in the plains to alpine in the 

1



Bhaktapur Retina Study 3

Himalayan region, depending upon altitude. The Himalayan region remains covered 
by snow around the year above 5000 meters in altitude.

Administratively, Nepal is divided into 5 development regions, 14 zones, 75 districts, 
205 electoral constituencies, 3276 village development committees (VDC) and 191 
municipalities.1

With the promulgation of new constitution in 2015, Nepal is now a federal republic 
country with 7 provinces, 77 districts and 744 local governance units. The state 
restructuring process has been completed and the units of government are in function 
after election.  

The majority of the population lives in rural areas (85.8%). One-fourth of the population 
lives below poverty line and a preliminary estimate of per capita gross domestic 
production at current prices stands at NR 62,510 (717 US$) for the year 2012/13.2  
There is  religious tolerance in the country with the dominant religions being  Hindu 
(81.34%), Buddhist (9.04%) and Islam (4.39%). The capital is Kathmandu and the 
political system is a parliamentary democracy. According to the national population 
census 2011,2 the annual growth rate of population is 1.35%. The total population of 
Nepal is 26,253,828 comprising 12,646,815 males and 13,607,013 females. As per the 
census of 2011, life expectancy at birth is 68.6 years.2  National literacy rate is 65.9% 
(males 75.1%, females 57.4%).2 Agriculture provides the livelihood of nearly 80% 
of the population. Industrial activities in Nepal include the processing of agricultural 
products such as jute, sugarcane, tobacco and grain. Tourism is the leading source of 
foreign exchange earnings.3 The major ethnic castes in Nepal are Chhetris, Brahmins, 
Newars and other indigenous groups.  

1.2 Major National Health Plans and Policies of Nepal 

The national health plans and policies (NHP) have evolved over several years.4-6 There 
has been improvement in the system through several revisions and recommendations. 
In 2014, the latest NHP was developed based on the evaluation of the national health 
policy of 1991 and the existing health status of the people. This policy treats health 
as a human right and aims to provide basic quality health care to all people in Nepal. 
The objectives are: access to basic health services free of cost; access to quality health 
facilities in terms of medicines, equipment and health professionals; and involvement of 
private and public organizations to pace up the health sector development.  Importantly, 
this plan intends to make eye health services accessible to all people in the country.7

General Introduction
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Due to continuous efforts over the past sixty years, significant achievements have been 
made in the health sector. The network of health facilities providing primary health care 
services has been accessible to all people. The participation of the private sector has 
increased. The human resources required for almost all levels of health care are being 
produced within the country. The country has developed the capacity of producing 
40% of the medicines required by the country through the pharmaceutical companies. 

Although services are not widely available, a number  of specialized care facilities 
relating to eye, cancer, heart, kidney, neurology, orthopedics and plastic surgery have 
been established under the government and nongovernment sectors. Diagnostic centers 
and lab services have been strengthened and expanded. The major health problems of 
the past decades such as malaria, tuberculosis, diarrhea, respiratory diseases, chicken 
pox, diphtheria, tetanus, filariasis, kala azar, and Human Immune Deficiency Virus are 
declining. Smallpox has been eradicated and so has been polio drawn to zero in Nepal. 
Leprosy has almost been eliminated and so has been trachoma.  Maternal and neonatal 
tetanus have been eliminated. 

A number of regulatory bodies such as the Medical Council and other councils 
pertaining to Nursing, Pharmacy, Health, Ayurved, as well as National Health  
Research responsible for ensuring quality of production human resource for health, 
health care, drug supply, research and several institutions have been established and 
are operational. 

Collaboration and partnership with health-related international organizations, donor 
communities and countries have been developed. Health awareness in general public 
health has been raised. Considerable development in communication, education, 
agriculture and food supply has enhanced the status of health. 

Inspite of such achievements in the health sector, problems remain and challenges lie 
ahead:  easy and affordable access to quality health care for citizens of all locations, 
levels, classes, groups and communities. 

1.3 National Health System 

Department of Health Service

This department works under the Ministry of Health. The Health Post (HP) in a 
VDC is the first contact point for basic health services. The VDCs are the lowest 
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level administrative division in the country. In reality, the HP is the referral center 
of primary health care workers. Additionally, it serves as a venue for community-
based activities such as primary health care outreach clinics and extended programs 
on immunization. Each level above the HP serves as a referral point in the health 
service network. For example, the referral begins from health post to primary health 
care centre (PHC) (1 in each electoral constituency), PHC to district hospital (1 in 
each district), district hospital to zonal hospital (1 in each zone), zonal to regional 
hospitals (1 in each region) and finally to specialty tertiary care centers in Kathmandu. 
The referral hierarchy has been designed to ensure that the majority of the populations 
receive health care in places accessible to them. Conversely, the system works as a 
supporting mechanism for lower levels by providing logistical, financial, supervisory 
and technical support from the health system. 

Central Level Institutions

There are tertiary care level hospitals (excluding the army and police hospitals) in 
the capital, providing specialty and sub-specialty services. Besides these, there are 
several central level institutions with a specialized function directly under the Ministry 
of Health. These include the National Tuberculosis Center, the National Centre for 
Acquired Immunity Deficiency Syndrome and Sexually Transmitted Disease Control, 
the National Health Education Information and Communication Center and various 
other high level policy and management units.

Current Health Scenario

Infectious diseases, nutritional disorders, gastritis, maternal and perinatal diseases 
and traumatic sequelae are the major causes of morbidity in Nepal. As in developed 
countries, non-communicable diseases such as diabetes mellitus, hypertension and 
heart diseases are increasing as public health problems in Nepal as well.8 This could 
be due to recent changes in dietary habits and increasingly sedentary lifestyles as well 
as prolonged life expectancy. Chronic obstructive airway diseases, cerebro-vascular 
attacks, alcoholic liver diseases, head injuries and diabetes mellitus are the major 
causes of death in the hospital as per the recent government report.5

Lack of community awareness, lack of health facilities, financial constraints especially 
in the rural areas and rising cases of patient loads in the urban hospitals are the major 
obstacles to timely treatment.

General Introduction
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Health Indicators for Nepal

The distribution of the population varies with the geography of the country. The 
population density is very high in the urban centers and plains. While very few people 
live in the mountainous region.  Important demographic and health indicators from the 
past and projections for the future are shown in Table 1. 

Table 1. Health Indicators for Nepal

Health indicators 1981 1991 2001 2011 2021 2031 

Midyear population 
(× 1,000)

15,011 19,448 23,151 26,494 34,699 39,314

Life expectancy at birth 48 55 63 67 69 72

Infant mortality rate 
(per 1000 new born)

114 92 61 45 32 23

Under 5 mortality rate 
(per 1000 new born)

189 135 79 48 40 28

1.4 Eye Health Care System in Nepal

Three decades ago, eye care services in Nepal were only available in Kathmandu. 
Just seven ophthalmologists served a population of 15 million people.  The first eye 
hospital ‘Nepal Eye Hospital’ was established in 1974. Systematic eye care services 
were commenced in Nepal after the establishment of Nepal Prevention Blindness 
Program in 1979, in collaboration with the Ministry of Health and the World Health 
Organization (WHO). The major objectives of the program were:  National Blindness 
Survey, establishment of eye care services, development of human resources and 
integration of primary eye care into primary health care.

The National Blindness Survey (NBS) of 1981 was the first population-based 
multipurpose, interdisciplinary study to study the prevalence and causes of blindness 
in Nepal.9 In a study   population of 39,887, the overall prevalence of blindness was 
0.84% in all age groups. The frequency of blindness increased with increasing age, 
11.6% and 11.1% among the age groups 60-69 years and 70 years old and above, 
respectively. Cataract and its sequelae accounted for more than two thirds of all 
blindness. This was followed by retinal diseases, trauma, amblyopia, glaucoma 
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and infectious ocular diseases. NBS highlighted blindness as a major public health 
problem.9   Importantly, more than four-fifths of all blindness could have been avoided. 
However, the government eye care infrastructure and human resources were unable 
to cope with the magnitude of blindness in the population and support from various 
national and international organizations was not solicited to develop an adequate eye 
care system in the country. Subsequent population-based studies conducted after the 
NBS again reported cataract as the major cause of blindness.10-13

Nepal Netra Jyoti Sangh (NNJS), a nongovernment organization (NGO), was 
established in 1978, and several eye hospitals and primary eye care centers were 
established in various areas by this national society as a part of the comprehensive 
eye care system. The government of Nepal then placed most of its eye care program 
and his manpower under the NNJS management in early 1980. NNJS then became 
responsible for developing eye care services in Nepal along with the coordination of 
services by different partner organizations in various parts of the country. The initial 
master plan for eye care in Nepal thus focused on capacity-building for eye care, such 
as the development of infrastructure and human resources to clear the huge national 
backlog of blindness, especially blindness resulting from cataract. 

Tilganga Eye Centre, the implementing body of the Nepal Eye Program, was established 
in June 1994 and developed into an institute in 2009 that became known as Tilganga 
Institute of Ophthalmology (TIO). As a nonprofit community-based NGO, committed 
to provide quality ophthalmic care to the people of Nepal, TIO incorporates three 
principal divisions: comprehensive eye services (Surgi-Centre, Eye Bank and Outreach 
Programs), ophthalmic products (Fred Hollows Intra-Ocular Lens Manufacturing) and 
education of human resources for Eye Health (Education/Training and Research). It 
provides eye care services for the central and eastern regions of the country and has 
its base hospital in Kathmandu, a community hospital in Hetauda and a network of 15 
community eye care centers in several districts. The Fred Hollows Intra- Ocular Lens 
Laboratory is the first and only intraocular lens manufacturing unit in Nepal and has 
made cataract surgery affordable for local and global developing country markets. The 
Nepal Eye Bank was established to reduce corneal blindness. 

Besides the TIO network, there are 21 eye hospitals, 17 eye departments and the 
community eye centers at the district levels. However, eye care facilities in the remote 
areas of the country are still inadequate.

General Introduction
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Levels of Eye Health Care Services: As in the general health system, eye health care 
services are divided into four levels. Level one comprises primary eye care service to 
provide basic treatment for common eye problems through the health post. Level two 
includes the community eye center at the district level, prescribing glasses, organizing 
outreach camps and managing common eye diseases. Level three includes the zonal or 
central level hospital providing more specialized eye care services. Level four belong 
to the institutions providing referral and sub-specialty services. Ophthalmologists, 
optometrists, ophthalmic assistants, nurses and other staff manage eye hospitals. 
Community eye care centers are managed by the ophthalmic assistants trained to do 
refraction, diagnose and treat eye diseases and refer surgical and other complicated 
diseases to the higher centers.

Development of Human Resources: To combat the backlog of cataract care and 
treatment of common and avoidable blindness, the training of ophthalmologists was 
started in 1987 by the Tribhuvan University’s Teaching Hospital. At present 18-20 
ophthalmologists register each year. Additionally, several paramedical staff members 
are trained to provide eye care in the community: ophthalmic assistants, optometrists, 
health post in-charges, health inspectors and district medical officers. Primary school 
teachers are also involved in making the community aware of eye problems and 
encouraging the community to seek eye care when indicated. 

Table 2 shows the changing patterns of human resource and eye care infrastructure in 
Nepal since 1981.

Table 2.  Human resource and eye care infrastructure in Nepal

Human Resource 1981 2001 2011
Ophthalmologists 7 78 150
Supporting medical staff (ophthalmic assistants, 
optometrist, orthoptics, ophthalmic nurses, eye 
health workers, technicians) 

4 325 475

General (administrator, manager, accountant) 5 45 275

Eye Hospitals 1 16 21
Eye Departments 4 6 17
Community (District) Eye Care Centers 0 25 63
Ratio: population/ ophthalmologists 2 million 0.3 million 0.2 million
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VISION 2020 and National Plan in Nepal

VISION 2020: The Right to Sight is global initiative for the elimination of avoidable 
blindness, a joint program of the WHO and the International Agency for the Prevention 
of Blindness. Launched in 1999, it sought to promote a world where nobody is 
needlessly visually impaired and where those with unavoidable vision loss can achieve 
their full potential. The initiative was set up to intensify and accelerate prevention of 
blindness activities to achieve the goal of eliminating avoidable blindness by 2020. 
Nepal launched its VISION 2020 program on October 6, 1999. The Apex Body for 
Eye Health, a committee for prevention of blindness to formulate and implement 
a national eye care policy, was formed at the Ministry of Health and Population in 
Nepal to implement the plans of VISION 2020. The priority diseases on this national 
plan that will extend from 2002-2019 are cataract, trachoma, childhood blindness, 
refractive errors, low vision, infrastructure and appropriate technology and human 
resource development.  

Strategic Plan in Eye Care 2000-2019

A sub-committee was formed under the Apex Body for Eye Care which prepared a 20-
year plan through several meetings and an intensive workshop on August 4-6, 2001. 
The plan was adopted in a national workshop on eye care held from September 19-
21, 2001. This long-term plan was focused on activities to reduce blindness; control 
specific diseases; strengthen human resource development; develop infrastructure 
and strengthen technology co-ordination, advocacy, information and resources for 
VISION 2020. A mid-term review of VISION 2020 Nepal was done in 2011 which 
noted the high prevalence of blindness had been reduced from 0.84% in 1981 to 0.39% 
in 2010, but the number of blind persons remained the same despite the extensive 
development of eye care facilities and human resources, largely due to population 
growth and increased life expectancy. 

The main conclusions of the review were as follows. Eye care in Nepal is disease-
oriented, specialist-centered and technology-driven. The eye hospitals mostly depend 
on income from cataract surgery. The beneficiaries of more than 50% of the cataract 
surgeries are foreign patients and efforts to reach the Nepalese population at large are 
not effective. The lack of integration with general health care services limits adequate 
referrals and access to eye care. Basic eye care facilities are hardly available beyond the 
district headquarters. There are limited facilities to address the increase in uncorrected 
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refractive errors and use of eye care services by women is low even though two-thirds 
of all blindness affects the females. The major recommendations from this review 
were: Eye care service in Nepal should be re-oriented toward prevention and control of 
blindness and visual impairment and the government of Nepal should take ownership 
of the eye care program and start the process of integrating eye care into the overall 
health care system.14

Despite all efforts since 1981 to treat patients with cataracts, a recent Rapid Assessment 
of Avoidable Blindness (RAAB) survey in 2010   reported that cataracts are still the 
major cause of bilateral blindness (62.2%) in all the 14 zones of Nepal.14 Posterior 
segment diseases were the second most common cause (16.5%), followed by glaucoma 
(5.9%), corneal scar other than trachoma (5.2%) and uncorrected aphakia (3.4%).  
Blindness in Nepal is treatable in 66% of the affected cases, preventable in 16% and 
permanent in 18%.  Compared with the 1981 NBS,9 the proportion of blind eyes due 
to cataract (66.8%) and trachoma (2.4%) has declined. The proportions of blind eyes 
due to non-trachomatous scarring and phthisis, glaucoma and other posterior segment 
diseases have increased. 

1.5 Future Strategy

In Nepal, the population is increasing by 1.4% per year. Life expectancy increased 
from 48 years in 1981 to 68 years in 2011. In response to compensation for the annual 
increase in ageing trends (4%), increased life expectancy (5%) and increased demand 
for better vision (5%), there should be an annual increase in the output of the eye care 
programs in the range of 10%-15%. Strategy development and timely implementation 
of the plans are required to reduce the rate of avoidable visual impairment in the 
country.14
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2. Bhaktapur Retina Study
Rationale of the Study

Vitreo-retinal diseases are on the rise worldwide and are the leading cause of blindness 
in adults and children.15 Age-related macular degeneration (AMD) is the third most 
common cause of blindness globally, contributing to 8.7% of total blindness. It also 
is the leading cause of irreversible blindness among the elderly in the developed 
countries.16-19 Diabetic retinopathy (DR) is the fifth leading cause of visual impairment 
and blindness globally and is the most common cause of new onset blindness among 
working age adults in the developed world.16,20-23

Almost 90% of the world’s blind people live in the developing countries where cataract 
still is the predominant cause of blindness, followed by retinal diseases.24 In Asia, 
vitreo-retinal diseases have become an increasing public health problem. By the year 
2030, more than half of the world’s diabetic patients will be Asians.25-30 Besides being 
the leading cause of blindness, retinal diseases are also among the most common cause 
for ocular morbidities, with a population prevalence of 10.4% to 21% for the age group 
40 years and above.31,32

According to the NBS of 1981, retinal disorders were the third leading causes of 
bilateral blindness after cataract and cataract sequelae.9 Several population-based 
studies that followed the 1981 blindness survey reached the same conclusion. There 
was an increasing trend in the prevalence of retinal diseases which most likely is due 
to the increase in diseases such as diabetes mellitus and hypertension.33,34  A previous 
population-based study in Rautahaut district of Nepal reported that retinal detachment 
alone was the fourth leading cause of bilateral blindness and the fifth leading cause of 
unilateral blindness.10

The Bhaktapur Glaucoma Study (BGS) was the first population-based study in Nepal 
designed to investigate the prevalence of glaucoma and other  eye disorders among 
people aged 40 years and above in the Bhaktapur district of Nepal. Conducted from 
2007 to 2010, the results of the BGS showed that retinal disorders were the second 
most common cause of low vision, unilateral blindness and bilateral blindness after 
cataract.35 Additionally, retinal disorders were the most common cause of visual 
impairment and blindness among those with pseudophakia and aphakia. In this group, 
AMD followed by retinal vein occlusion (RVO) was the most common cause of 
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blindness.36  The rise in AMD as a cause for blindness could be due to  increase in the  
life expectancy of  people in Nepal. In the BGS population, the vitreo-retinal diseases 
increased with age and their prevalence became prominent at the age group 60 years 
and above.

The findings from BGS were similar to the RAAB survey conducted in 2010. Posterior 
segment diseases were reported as the second most common cause (16.5%) of blindness 
after cataract (62.2%).14

There are only a few hospital-based studies that address the risk factors responsible 
for major retinal diseases in Nepal.37-39  Further there is only one population-based 
study on risk factors of retinal diseases.40 The BRS is a follow-up study of the BGS 
and it is the first Nepalese population-based study to assess the prevalence and risk  
factors of major retinal diseases.41 BRS outcomes could guide future blindness 
intervention programs in the Bhaktapur district, elsewhere in Nepal and other 
developing countries. 

Research Objectives

The objectives of Bhaktapur Retina Study are:

1. To estimate the prevalence of the major retinal diseases in subjects aged 60 years 
and above in the district.

2. To assess the risk factors associated with major retinal diseases such as age-related 
macular degeneration, diabetic retinopathy, and retinal vein occlusion in subjects 
aged 60 years and above in the district.

3. To estimate the prevalence of low vision and blindness in subjects aged 60 years 
and above residing in the district.

4. To compare the accuracy of diagnosis of retinal diseases between allied ophthalmic 
personnel and ophthalmologists using fundus photography in primary eye care 
center.

5. To assess the awareness of major retinal blinding diseases such as age-related 
macular degeneration and diabetic retinopathy in subjects aged 60 years and above 
residing in the district.
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Methodology

Study Site

The study was carried out in Bhaktapur district of Nepal, located 15 kilometers away 
from Kathmandu, the capital city of Nepal, in the mid-mountainous region. Situated 
between Latitude 270 42’N and Longitude 850 31’E at an elevation of 2,163 meters 
with an area of 12,017 square kilometers;  the total population of the district was  
2,98,704 (1,49,695 males, 1,49,009 females) in National Population Census 2011. The 
total population of the age of 60 years and above is 8.9% of the total population. 
Approximately 60% of the populations live in the urban areas. 

Why was Bhaktapur District Chosen?

Bhaktapur district’s demographic and geographic profile is almost similar to the other 
two districts (Kathmandu and Lalitpur) of Kathmandu valley. The findings of this 
study could thus potentially be extrapolated to these two adjoining districts. Also, the 
findings of the BRS study could be used as a prospective cohort study comparing data 
on the same participants from the BGS, conducted between 2007 to 2010.

Plan of Study

The duration of BRS was from January 2013 to December 2015.  The study was 
undertaken in two phases: Phase 1: sampling and epidemiological fieldwork and Phase 
2: clinical examination of patients. 

Sampling Method: To represent the district (2 municipalities and 161 village 
development committees), a WHO 30 cluster sampling method was used for the 
design of the BGS.42 From these 30 clusters, a house-to-house enumeration was done 
and a name list prepared. From this list, 4800 subjects above the age of 40 years were 
selected, using EPI-INFO software, version 3.5.1.43 Since retinal diseases were rare 
among the age group below 60 years of age, from these 4800 subjects, only those 
above 60 years of age were re-invited for examination for the BRS. The total sample 
size of the BRS study was 2100 out of which 62 % of the participants above the age of 
60 years of the original sample of the BGS could be examined again. From the original 
cohort above the age of 60 years, 15% of the subjects had passed away, 5% had moved 
to other places while 18% did not participate in the study. The required sample size for 
this study was estimated to be 2100 subjects after assuming 7% prevalence for vitreo-
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retinal disorders in individuals 60 years and older, a relative precision of 25%, 85% 
compliance and a design effect of 2.44 In order to meet the calculated sample size of 
2100, the rest of the subjects (789) were selected from the adjoining clusters using the 
same WHO cluster sampling method. 

Field Work: Two female community health workers were involved in the fieldwork 
in this study. All subjects were referred to the primary eye care centre for detailed 
evaluation. Complete information was available on 1860 (86.6%) subjects. The 
community health workers also conducted public awareness programs to motivate 
people in participation. The VDC in-charges, school teachers and local health personnel 
were also requested to motivate the community.  

Clinical Work: Patients were examined in the district community eye care centre, a 
primary eye care centre located in the district headquarter of Bhaktapur. Two vitreo-
retinal specialists were involved in eye examination, four ophthalmic assistants in 
investigations (recording visual acuity, refraction, fundus photography) and counseling, 
two supervisors in taking consent of subjects and the overall coordination of team and 
two eye workers in history and data collection. 

Ethical Approval: Ethical approval was obtained from the Institutional Review 
Committee of Tilganga Institute of Ophthalmology (TIO) and the study was conducted 
according to the Declaration of Helsinki and its subsequent revisions.

Inclusion Criteria: Subjects residing within the primary BGS sample area aged 60 
years and above were included. Other participants were included only if they had been 
residing in the area for more than a year.

Exclusion Criteria: Subjects were excluded from the study if the participants were 
less than 60 years of age. 

Refusals: Selected subjects who declined clinical examination were not included, but 
their demographic details were recorded.

Informed consent was provided by participants before enrollment into the study. 
Detailed demographic details, such as age, date of birth, ethnicity, place of birth, place 
where most of their lives had been spent, current address, education and occupation 
were provided by the participants. Furthermore, smoking history (number of cigarettes/
day and duration of smoking), presence of systemic diseases like hypertension, 
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diabetes mellitus, hyperlipidemia and heart disease were registered. Additionally, 
awareness, knowledge and prevalence  of major retinal diseases like DR and AMD 
was documented  in the questionnaire. 

Visual acuity (VA) was measured using a logMAR E chart kept at 4 meters distance 
(4 meter original series ETDRS Chart: Precision Vision, Woodstock, IL, USA). The 
presenting visual acuity, uncorrected visual acuity (UCVA) and best corrected visual 
acuities (BCVA) were recorded.  Streak retinoscopy (Beta 200, Heine, Germany) was 
used for objective refraction and this 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 meter. If the subjects were unable to recognize any of the largest optotypes, the  
perception of hand movement was checked. If hand movement was also not recognized, 
the  presence of light perception was checked and recorded in the proforma.  Visual 
impairment was based on the International Statistical Classification of Disease 10th 
revision.45 Briefly, visual impairment was defined as VA less than 6/18 (<20/60; <0.3 
logMAR) in the better eye with best correction. Low vision was defined as a BCVA of 
less than 6/18 (<20/60; <0.3 logMAR) but not less than 3/60 (20/400; 1.3 logMAR) 
in the better eye. A VA of less than 3/60 (<20/200; <1.3 logMAR) with best correction 
in the better eye was considered blindness. Uncorrected refractive error was defined 
as refractive error un-corrected in the past or inadequately corrected.46 Torch light 
and slit lamp (Haag Streit) were used to examine the anterior segment of eye. 
Cataract was graded according to Lens Opacities Classification System III (LOCS 
III).47 Anterior chamber depth and iris details including iris neovascularization 
were recorded. The fundus was evaluated in detail under mydriasis with indirect 
ophthalmoscopy (90 D and 20 D) and with scleral indentation for the peripheral 
retina. Intraocular pressure was recorded with an applanation tonometer. Fundus 
photographs of every patient were recorded if the media was clear. AMD was graded 
according to the international classification developed by the International Age-
Related Maculopathy Epidemiological Study Group.48  DR was categorized as per the 
Early Treatment Diabetic Retinopathy Study.49 Patients were referred to TIO when 
they needed investigations like fundus fluorescein angiography (FFA) and macular 
Optical Coherence Tomography (OCT) and consultation for other ocular problems. 
Blood pressure was recorded on each patient. Subjects with blood pressure of more 
than 140/90 mmHg on two subsequent measurements or a history of hypertension 
in the past and on oral antihypertensive medications were labeled as hypertensive. 
Random blood sugar was assessed for each patient. Diabetes mellitus was diagnosed 
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if a person had a past history of diabetes and was taking hypoglycaemic medications 
like oral hypoglycaemic agents and/or insulin. Random blood sugar of more than 
200 mg% in new cases was also diagnosed as diabetics.41,50  Patients who had been 
referred to an endocrinologist or physician to rule out systemic involvement were also 
recorded. Patients with no history of diabetes but more than 200 mg% blood sugar were 
advised to check fasting and post-prandial blood sugar and glycosylated haemoglobin. 
All patients with RVO and DR were advised to obtain a lipid panel profile. Physician 
consultation was done for systemic evaluation and management when needed.

Treatment of Subjects after Screening

Vitreo-retinal diseases: Subjects who required laser treatment, intravitreal injections or 
surgical treatment were referred to TIO. Laser was provided at a subsidized cost to the 
patients. Those persons who required vitreo-retinal surgery and intravitreal injections 
were also provided with subsidized prices. 

Common external eye diseases: Medications were distributed free of cost to those with 
external eye diseases like dry eyes, blepharitis, conjunctivitis, and meibomian gland 
disorders. 

Refractive error: Persons with presbyopia and refractive error were provided reading 
glasses and spectacle frames free of cost. 

Cataract: Persons who needed cataract surgery were offered this treatment free of costs.

Other eye diseases: Patients who needed other treatments were referred to the respective 
departments of TIO for further management.

Visually impaired persons: Patients with low vision and blindness were referred to the 
low vision unit of TIO and to the Nepal Association of the Blind, depending upon their 
needs for visual rehabilitation.

Data Management and Analysis

Data analysis was done using STATA 9.0 and STATA 13.0 (Stata Corp, 4905, Lakeway 
Drive, College Station, Texas, 77845, USA). Associations between variables with P 
values less than 0.05 were considered significant. 
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Conclusion

Nepal is a developing country in South Asia. The majorities of its inhabitants lives 
in rural areas and are farmers. Previous research indicated that after cataract, retinal 
diseases are the leading cause of visual impairment and blindness. Many cases of 
blindness resulting from retinal diseases are preventable or treatable with timely 
detection and intervention. The Bhaktapur Retina Study was designed to study the 
prevalence of retinal diseases, the risk factors related to these disorders and awareness 
among the population. The outcomes of this study could help to reduce the rates of 
preventable blindness from retinal diseases and serve as a guide for further intervention 
programs in Nepal. 

3. Outline of Dissertation

Objective 1 and Objective 2 have been addressed in chapters 2, 3, and 4 which 
highlight the prevalence and risk factors of age-related macular degeneration, diabetic 
retinopathy, and retinal vein occlusion in Bhaktapur district. Objective 3 has been 
highlighted in Chapter 5 which looks up the prevalence and causes of low vision and 
blindness in the district. Chapter 6 highlights objective 4 comparing the accuracy of 
diagnosis of retinal diseases between allied ophthalmic personnel and ophthalmologists 
using fundus photography in a primary eye care center. Objective 5 has been included 
in Chapter 7 which describes the awareness of major retinal blinding diseases such as 
AMD and DR in subjects aged 60 years and above residing in the district.
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Abstract

Aim

This study aims to explore the prevalence of and risk factors for age-related macular 
degeneration (AMD) in an elderly population in Nepal. 

Methods

This is a population-based, cross-sectional study. A sample size of 2100 was calculated. 
A total of 1860 (88.6%) subjects aged ≥ 60 years were enrolled for the study from 30 
clusters in the district.  Detailed history, visual acuity, anterior segment and posterior 
segment examinations were done. AMD was graded according to the International 
ARM Epidemiological Study Group. 

Results

Among the total study population, 659 subjects had any AMD (35.43%; 95% 
Confidence Interval (CI): 33.25-37.65), 484 had mild dry AMD (26.02%; 95% CI; 
24.04-28.08), 143 had intermediate dry AMD (7.69%; 95% CI; 6.52-8.99), 19 had 
geographic atrophy (1.02%; 95% CI; 0.61-1.59) and 13 had wet AMD (0.70%; 95% 
CI; 0.37-1.19).  The overall prevalence of early and late AMD was 33.71% and 
1.72%, respectively. Among subjects with dry and wet AMD, 36.53% and 46.1% had 
visual impairment, while 2.78% and 23.08% were blind, respectively. In multivariate 
analysis, AMD was significantly higher with increased number of cigarettes smoked 
per day (OR 1.02, 95% CI: 1.01- 1.04; p=0.007) and in subjects with pseudophakia 
(OR 1.45, 95% CI: 1.12-1.87; p=0.005). 

Conclusion

One-third of the population aged ≥ 60 years have some form of AMD. There was 
a significant association with the number of cigarettes consumed and with previous 
cataract surgery. 
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Introduction

Age-related macular degeneration (AMD) is an emerging public health problem in 
the developing world due to rapid increases in the ageing population.1-3 AMD is the 
most common cause of irreversible blindness in the developed world among elderly 
people,4-9  and AMD is the third leading cause of global blindness, contributing to 8.7% 
of the total blindness in the world.1 Population-based studies in developed countries 
have shown a prevalence of AMD between 9.1-20.9%.4,5,7-9 In developing countries 
its prevalence is between 3.1-10.6%.10-15 AMD was among the leading causes of 
blindness in Nepal, contributing 8.7% of the total blindness in a population-based 
study.16 Retinal disease was the second most common cause of blindness and among 
the retinal diseases,  AMD was the most prevalent form of retinal disease.17,18 Although 
the wet variety of AMD constitutes only 10% of total AMD, it is the main cause of 
irreversible blindness.19 Besides non-modifiable risk factors such as age and genetic 
predisposition,5,6,13,20,21,23-25 there are several studies that have reported modifiable risk 
factors for AMD, such as sun exposure, smoking, systemic hypertension and dietary 
habits.20-22,26-35 More complete identification of these risk factors could help reduce the 
burden of visual impairment from AMD. 

The census of 2011 has shown an increase in the life expectancy of the Nepalese 
population.36 This is expected to increase the prevalence of age related diseases such 
as AMD in Nepal. This is the first study to estimate the prevalence and risk factors of 
AMD in the Nepali population.

Subjects and Methods
Study Population

Bhaktapur district has 2 municipalities and 161 village development committees. 
According to the 2001 census, the population of Bhaktapur was 298,704, and 48,223 
were above the age of 40 years. In the Bhaktapur Glaucoma Study (BGS), a WHO 
30 cluster sampling method was used.17,37 From these 30 clusters, a house-to-house 
enumeration was done and a name list prepared. From this name list, 4800 subjects 
above the age of 40 years were selected using EPI-INFO software, version 3.5.1.17 
From these 4800 subjects, only those above 60 years of age were re-invited for an 
examination. The total sample size of the Bhaktapur Retina Study (BRS) was 2100 
above the age of 60 years. This comprises of 62% of the total sample of those above the 
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age of 60 years of the BGS. From the remaining 38%, 15% of the subjects had passed 
away, 5% had moved to other places, and 18% of the subjects were unable to visit the 
study site. The required sample size for this BRS was estimated to be 2100 subjects 
after assuming 7% prevalence for vitreo-retinal disorders in individuals 60 years and 
older, a relative precision of 25%, 85% compliance, and a design effect of 2.18 Since 
we were not able to include a sufficient number of participants from the original BGS 
participating clusters, we added extra clusters in a similar pattern to this study. In 
order to meet the calculated sample size of 2100, the rest 789 (38%) were selected 
from the adjoining clusters as a cross-sectional survey. Two female community health 
workers visited the subjects at their homes and invited them to participate in the study.  
All subjects were referred to the primary eye care centre of Bhaktapur district for a 
detailed evaluation. Complete information was available in 1860 (88.6%) subjects. 
The study was conducted from August 2013 to December 2015. 

A structured questionnaire was developed to assess the prevalence and risk factors 
for AMD. Mid-level ophthalmic personnel were involved in the interview, and two 
ophthalmologists were involved in examination of the study subjects. 50 cases were 
pre-tested. No respondents reported difficulties in answering the questionnaire, and 
there were no statistically significant variations in examination findings.  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. 

Patient Examination and Age-related Macular Degeneration Assessment

All patients underwent a detailed history, anterior segment assessment including 
measurement of intraocular pressure, and dilated fundus examination. The best 
corrected visual acuity (BCVA) was assessed using the logarithm of minimum angle of 
resolution (logMAR) with tumbling E charts placed at 4 meters. Two retina specialists 
performed standardized eye examinations on the patients. A total of five fundus 
photographs were taken of each eye after mydriasis using a digital fundus camera 
(Canon) by a trained mid-level ophthalmic technician who had taken a government-
certified course to provide primary eye care in ophthalmology. 

Visual impairment was based on the International Classification of Disease 10th 
edition.38 Briefly, visual impairment was defined as visual acuity (VA) less than 6/18 
(<20/60, <0.3 logMAR) in the better eye with best correction. Visual impairment 
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was sub-categorized between low vision and blindness. Low vision was defined as a 
BCVA of less than 6/18 (<20/60, <0.3 logMAR) but not less than 3/60 (20/400, 1.5 
logMAR) in the better eye. A BCVA of less than 3/60 (<20/200, <1.5 logMAR) with 
best correction in the better eye was considered blindness. 

AMD was graded according to the International Classification developed by the 
International ARM Epidemiological Study Group on clinical examination.39 Briefly, 
age-related maculopathy (ARM) is a degenerative disorder in persons ≥ 50 years 
of age characterized by the presence of the following abnormalities in the macula: 
soft drusen ≥63 microns, hyperpigmentation and /or hypopigmentation of the retinal 
pigment epithelium (RPE), RPE and associated neurosensory detachment, (peri) 
retinal hemorrhage, geographic atrophy of the RPE, or (peri) retinal fibrous scarring 
in the absence of other retinal (vascular) disorders. Visual acuity is not used to define 
the presence of ARM. Drusen were defined as discrete round whitish-yellow spots 
external to the neuroretinal pigment epithelium or RPE in the macula. The largest 
drusen determined the grade for maximum drusen size and predominant drusen type. 
The type was based on the size of drusen, uniformity of appearance across the breadth, 
and the sharpness of edges. Drusen were categorized as small if the diameter is less 
than 64 µm, intermediate if the diameter is 64-124 µm and large if the diameter is 
more than 125 µm.40 Based on boundaries, drusen were categorized as hard, soft, or 
confluent. Hard drusen are discrete and well demarcated, soft drusen are amorphous 
and poorly demarcated, and confluent drusen have contiguous boundaries between 
drusen. Hard drusen were small usually <63 µm in diameter, although some may be 
larger, round, pale yellowish white spots. Soft distinct drusen were defined by size ≥250 
µm with sharp margins, and round, nodular appearance with a uniform density (color) 
from center to periphery. Soft indistinct drusen were the same size as soft distinct 
drusen but had indistinct margins and a softer, less solid appearance. Pigmentary 
abnormalities included either increased pigmentation or hypopigmentation of the RPE 
more sharply demarcated than drusen, without any visibility of associated choroidal 
vessels. Geographic atrophy was defined as any sharply delineated, round or oval area 
of hypopigmentation or depigmentation, or any apparent absence (at least 175 µm in 
size) of the RPE in which choroidal vessels are more visible than in surrounding areas. 
Dry AMD was defined as the presence of drusen and RPE abnormalities, including 
geographic atrophy. Dry AMD was categorized as mild, intermediate and advanced 
AMD. Mild dry AMD was characterized by the presence of many small drusen or a 
few intermediate drusen. Intermediate dry AMD was characterized by the presence of 
many intermediate-sized drusen and at least one large-sized drusen. Advanced AMD 
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was characterized by the presence of geographic atrophy. Early AMD was defined 
as the presence of 63-125 μm drusen with the presence of hyper/hypopigmentation 
or ≥ 125 μm drusen with or without the presence of hyper/hypopigmentation and no 
signs of late AMD. Late AMD was defined by the presence of any of the following: 
geographic atrophy or pigment epithelial detachment, subretinal hemorrhage or visible 
subretinal new vessels, subretinal fibrotic scar or laser treatment scar or history of 
photodynamic or anti-vascular endothelial growth factor treatment for AMD.6 

Similarly, the study subjects were also divided into five groups according to the size and 
extent of drusen in each eye, presence of geographic atrophy, and neovascular changes 
of AMD.30 The five groups were numbered sequentially based on increasing severity 
of drusen and type of AMD. They were defined as follows: Group 1 (Normal): each 
eye had no drusen or non-extensive small drusen; Group 2 (Intermediate drusen): at 
least one eye had one or more intermediate drusen, extensive small drusen, or pigment 
abnormalities associated with AMD; Group 3 (Large drusen): at least one eye had one 
or more large drusen or extensive intermediate drusen; Group 4 (Geographic atrophy): 
at least one eye had geographic atrophy with diameter at least one eighth that of the 
optic disc; Group 5 (Neovascular): choroidal neovascularization or an RPE detachment 
in one eye (non-drusenoid RPE detachment, serous or hemorrhagic retinal detachment, 
subretinal hemorrhage, subretinal pigment epithelial hemorrhage, subretinal fibrosis, 
or evidence of confluent photocoagulation for neovascular AMD). 

Assessment and Definitions of Risk Factors

A detailed history was taken using a standardized questionnaire. All subjects underwent 
blood examination for non-fasting blood sugar, and measurements of blood pressure, 
height, weight, and abdominal girth were recorded. Age, gender, education status, 
occupations, smoking, alcohol consumption, sun light exposure, presence of systemic 
problems like diabetes mellitus, hypertension, hyperlipidaemia, or other cardiac 
disorders were elicited from the self-reported history. Body weight and height were 
measured using standard technique and body mass index (BMI) was calculated by the 
formula; Body Mass Index = weight in kilograms divided by the square of the height 
in meters (kg/m2). Similarly, abdominal girth was measured using a standardized 
technique. Venous blood sample were drawn 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.18,41  Blood pressure (BP) was 
measured on all subjects. They were categorized as hypertensive if systolic blood 
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pressure was 140 mm Hg or more, diastolic blood pressure of 90 mmHg or more, or 
use of antihypertensive medications. 

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.

Statistical Analysis

Descriptive statistical measures such as mean ± SD for continuous variables and 
percentages were computed respectively for continuous and categorical variables. 
Prevalence of different grades of AMD with 95% confidence interval (C.I.) was also 
computed. Associations between AMD (early vs. late) were examined through the use 
of Chi-square or Fisher’s exact tests wherever applicable. Risk factors for AMD were 
assessed by using multiple logistic regression analysis followed by univariate analysis, 
considering the presence of AMD as an outcome variable. All results were considered 
significant if there was a p-value <0.05. Statistical analyses were performed using 
STATA 9.0, College Station, Texas, USA.

Results

Complete information was available for 1860 (88.57%) subjects out of 2100 subjects. 
The non-responder and responder groups were compared with regard to age and 
gender. There was no considerable difference observed for age and gender between the 
two groups (Table 1).  

Table 1. Comparison of responders and non-responders in the study population

Variable
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 
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The characteristics of the study population at various stages of AMD are shown in 
Table 2. The age ranged from 60 to 95 years with the mean age of 69.64±7.31 years. 
Half of the subjects (51.08%) were between 60-69 years of age, whereas 11.45% were 
of 80 years and above. There were more females, 1039 (55.86%), who participated in 
the study. Among the total, 1433 (77.04%) were illiterates, and 1351(72.63%) were 
farmers by occupation. Overall, AMD was found in 659 study subjects (35.43%; 95% 
Confidence Interval (CI): 33.25-37.65), of which 484 subjects (26.02%; 95% CI; 
24.04- 28.08) had mild dry AMD (Group 2). There were 143 subjects with intermediate 
dry AMD (Group 3) (7.69%; 95% CI; 6.52-8.99), 19 with geographic atrophy (Group 
4) (1.02%; 95% CI; 0.61-1.59), and 13 with wet AMD (Group 5) (0.70%; 95% CI; 
0.37-1.19). The distributions of various stages of AMD were similar in all age groups. 
The proportions of advanced stages of AMD were higher with increasing age. The 
distributions of various stages of AMD among the study subjects were comparable 
between gender, among the illiterates and literates, and between farmers and other 
occupations. Almost two thirds of total AMD subjects had mild dry AMD. 
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Table 2. Demographic characteristics of study subjects across various groups of 
AMD

Characteristics All study 
Subjects 

(Number/ 
Percent) 

(N=1860)

Group 1  
(No AMD)

(Number/ 
Percent; 95% 
CI) (N=1201)

Group 2 
(Mild dry AMD) 

(Number/ 
Percent; 95%  
CI) (N=484)

Group 3 
(Intermediate 

dry AMD)
(Number/ 

Percent; 95%  
CI)  (N=143)

Group 4 
(Geographic 

atrophy)
(Number/

Percent; 95%  
CI ) (N=19)

Group 5 
(Wet AMD)

(Number/ 
Percent; 95%  

CI ) (N=13)

Age (years)

60 – 69 950 
51.08

628 
66.11 (63-69)

231 
24.32 (22-27)

73

7.68 (6-9)

11

1.16(0.57-.06)

7

0.74 (0.29-
1.51)

70 – 79 697

37.47

442

63.41 (60-67)

195 
27.98 (25-31)

52 
7.46 (6-10)

4 
0.57 (.01-1)

4 
0.57 (.01-1)

≥ 80 213 
11.45

131 
61.50 (55.00-

68.00)

58 
27.23 (21-34)

18 
8.45 (5-13)

4 
1.88 (.05-5)

2 
0.94 (.01-33)

Gender
Men 821 

44.14
536 

65.29 (62.00-
68.00)

210 
25.58 (23-29)

61 
7.43 (6-9)

8 
0.97 (.04-2)

6 
0.73 (0.02-1)

Women 1039 
55.86

665 
64.00 (61-67)

274 
26.37 (24-29)

82 
7.89 (6-10)

11 
1.06 (0.52-

1.88)

7 
0.67 (0.27-

1.38)
Occupation
Agricultural 1351 

72.63
855 

63.29 (61-66)
368 

27.24 (25-30)
104 

7.70 (6.33-
9.25)

13 
0.96 (.05-1)

11 
0.81 (0.04-1)

Others 509 
27.37

346 
67.98 (64-72)

116 
22.79 (19-27)

39 
7.66 (5-10)

6 
1.18 (0.04-2)

2 
0.39 (0.00-1)

Literacy
Illiterates 1433 

77.04
920 

64.20 (62-67)
376 

26.24 (24-28)
112 

7.82 (6-9)
14 

0.98 (0.53-
1.63)

11 
0.77 (.03-13)

Literates 427 
22.96

281 
65.81 (61-70)

108 
25.29 (21-30)

31 
7.26 (4.98-

10.14)

5 
1.17 (0.38-

2.71)

2 
0.47 (0.05-

1.68)

Abbreviation: AMD; Age-related Macular Degeneration, N; Number, CI; Confidence Interval 
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Table 3 shows the prevalence and laterality of dry and wet AMD among the  
study subjects. Among the total subjects with AMD, the majority had dry AMD 
(35.43%; 95% CI: 33.25-37.65) while wet AMD comprised 0.70% (95% CI: 0.37-
1.19) There was bilateral involvement in 63.13% of all AMD subjects (95% CI: 
59.31-66.82). This pattern of bilateral involvement (62.54%) was similar among the 
subjects with dry AMD, whereas it was much higher among the subjects with wet 
AMD (92.31%).   

Table 3. Prevalence and laterality of dry and wet AMD in study subjects

Types of 
AMD

Prevalence 
(Number/Percent; 95%  

CI )

Unilateral 
(Number/Percent; 95% 

CI)

Bilateral 
(Number/Percent; 

95% CI)

All AMD 659 
35.43 (33.25-37.65)

243 
36.87 (33.18-40.68)

416 
63.13 (59.31-66.82)

Dry AMD 646 
34.73 (32.56-36.94)

242 
37.46 (33.72-41.32)

404 
62.54 (56.67-66.28)

Wet AMD 13 
0.70 (0.37-1.19)

1 
7.69 (0.19-36.03)

12 
92.31 (63.97-99.80)

Abbreviation: CI; Confidence Interval, AMD; Age-related Macular Degeneration

Table 4 shows the characteristics of study subjects with early and late stage AMD. 
Among the subjects with AMD, 627 had early AMD (95.14%; 95% CI: 93.21-96.65), 
whereas 32 had late-stage AMD (4.86%; 95% CI: 3.34-6.78). 

Late AMD was significantly higher (p=0.001) among pseudophakic subjects as 
compared to early AMD.  Late AMD was higher among the subjects 60-69 years of 
age (5.59%) and 80 years and above (7.32%) as compared to the 70-79 years of age 
group (3.14%). Similarly, there was no significant difference between early and late 
AMD subjects with regard to gender, literacy, or occupation. Past and present smokers 
had a higher rate of late AMD as compared to non-smokers, but this difference was not 
significant statistically. The amount of smoking ranged from 1 to 40 cigarettes per day 
with the mean of 8.21±6.78. There was higher number of cigarettes/day (9.00±7.95) 
among subjects with late AMD as compared to early AMD (8.17±6.73). 
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Similarly, late AMD was higher among present drinkers relative to past drinkers 
and non-drinkers. Advanced AMD was higher among the hypertensive subjects as 
compared to those without hypertension, whereas it was lower among the subjects 
with diabetes mellitus than those without diabetes mellitus, but these differences were 
not statistically significant either. Late AMD was higher among those with BMI <24.9 
kg/m2 as compared to those with BMI > 25 kg/m2. In our series, late AMD was higher 
among the subjects with myopia, while all subjects with hypermetropia had early 
AMD. 

Among the subjects with AMD, 623 (94.54%) reported that they never use sun 
protection measures (using hat or sunglasses or both or seeking shade when outside in 
bright light) and 593 (95.18%) of them had early stage AMD. Only 4 (0.61%) subjects 
with AMD reported high levels of protection (at least 50% of the time using sun 
protection measures) and 32 subjects (4.86%) were using low to moderate protection 
(rarely to various patterns of use in sunlight).

Table 4. Participant characteristics in early and late AMD among subjects with 
AMD

Characteristics
Early AMD (N=627)
(Number/Percent; 

Confidence interval)

Late AMD 
(N=32) 

(Number/Percent; 
Confidence interval)

Total 
(Number/
Percent)

p- value

Smoking habit

Non smokers
277 

96.18 (93.26-98.07)
11 

3.82 (1.92-6.73)
288 

43.70
0.526

Present smokers
172 

93.99 (8.94-9.69)
11 

6.01 (3.03-10.50)
183 

27.77

Past smokers
178 

94.68 (90.43-97.42)
10 

5.32 (2.57-9.56)
188 

28.53

Cigarettes/Day 
(Mean±SD)

8.17±6.73 9.00±7.95 8.21±6.78 0.634

Alcohol 
consumption

Prevalence of and risk factors for age-related macular degeneration
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Characteristics
Early AMD (N=627)
(Number/Percent; 

Confidence interval)

Late AMD 
(N=32) 

(Number/Percent; 
Confidence interval)

Total 
(Number/
Percent)

p- value

No alcohol
260 

96.65 (93.74-98.45)
9 

3.35 (1.54-6.25)
269 

40.82

0.147Present alcohol
281 

93.36 (89.92-95.89)
20 

6.64 (4.10-10.07)
301 

45.68

Past alcohol
86 

96.63 (90.46-99.29)
3 

3.37 (0.70-9.53)
89 

13.51

Hypertension

Non-hypertensive 
cases

402 
95.26 (92.77-97.08)

20 
4.74 (2.91-7.22)

422 
64.03

P = 0.852
Hypertensive cases 

225 
94.94 (91.32-97.35)

12 
5.06 (2.64-8.67)

237 
35.97

Cases without 
diabetes

575 
95.20 (93.17-96.76)

29 
4.80 (3.23-6.82)

604 
91.65

0.829
Cases with diabetes

52 
94.55 (84.87-98.86)

3 
5.45 (1.13-15.12)

55 
8.35

BMI≤24.9 kg/m2 381 
94.54 (91.85-96.54)

22 
5.46 (3.45-8.14)

403 
61.15

0.366
BMI≥25 kg/m2 246 

96.09 (92.93-98.11)
10 

3.91 (1.88-7.06)
256 

38.85

Abdominal  girth 
(Mean±SD)

80.86±12.31 79.37±11.65 80.79±12.27 0.504

Myopia
63 

92.65 (83.66-97.56)
5 

7.35 (2.43-16.33)
68 

10.32

0.062Hypermetropia
86 

100 (83.66-97.56)
0 
0

86 
13.05

Others 
478 

94.65 (92.31-96.44)
27 

5.35 (3.55-7.68)
505 

76.63

Phakic cases 
520 

96.47 (94.55-97.86)
19 

3.53 (2.13-5.45)
539 

81.79
0.001

Pseudophakic cases 
107 

89.17 (82.18-94.10)
13 

10.83 (5.89-17.81)
120 

18.29

Abbreviation: AMD ; Age- related Macular Degeneration, N; Number, BMI; Body Mass Index, SD; Standard Deviation
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Figure 1 showed the visual status based on best-corrected visual acuity.  Among the 
study subjects, low vision and blindness were found in 34.89% and 1.17% of subjects, 
respectively, among those not having AMD. Among the subjects with dry AMD, 
36.53% subjects had low vision, and 2.78% were blind, whereas among the subjects 
with wet AMD, 46.18% had low vision, and 23.08% were blind.  

Abbreviation: AMD; Age- related Macular Degeneration

Table 5 shows the risk factors for AMD in univariate analysis. The risk of AMD was 
significantly higher (p=0.025) with increased frequency of smoking per day. Similarly, 
there was high risk of AMD (p=0.006) among those who had undergone cataract surgery 
relative to phakic subjects. The odds of developing AMD increased with age. Females 
had increased risk of AMD as compared to males. Illiterates, person with hypertension, 
non-diabetic subjects, those with BCVA >0.3 logMAR, myopic subjects, subjects with 
pseudophakia, those who consume alcohol, those who are not aware of AMD, or BMI 
<24.9 kg/m2 had higher risk of AMD, but none of these were statistically significant 
in univariate analysis. 

Prevalence of and risk factors for age-related macular degeneration
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Table 5. Risk factors for AMD using logistic regression analysis

Character
No AMD
(N=1201)

Number (%)

AMD
(N=659)

Number (%)

Odds  Ratio (95% 
Confidence Interval)

P-value

Age in Years, N (%)
60- 69
70-79
>=80

628 (66.11)
442 (63.41)
131 (61.50)

322 (33.89)
255 (36.59)
82 (38.50)

1.00
1.12 (0.92-1.38)
1.22 (0.89-1.66)

0.258
0.203

Gender
Male, N(%)
Female, N(%)

536 (65.29)
665 (64.00)

285 (34.71)
374 (36.00)

1.00
1.06 (0.87-1.28)

0.566

Occupation
Agriculture 
Other occupations

855 (63.29)
346 (67.98)

496 (36.71)
1639 (32.02)

1
0.81 (0.65-1.01)

0.060

Literacy
Illiterate 
Literates

920 (64.20)
281 (65.81)

513 (35.80)
146 (34.19)

1
0.93 (0.74-1.17)

0.542

Hypertension
No
Yes

795 (65.32)
406 (63.14)

422 (34.68)
237 (36.86)

1.00
1.10 (0.90-1.34)

0.349

Diabetes
No
Yes

1088 (64.30)
1139 (67.26)

604 (35.70)
55 (32.74)

1.00
0.88 (0.62-1.23)

0.445

Smoking
Non-smoker
Smoker

524 (64.53)
677 (64.60)

288 (35.47)
371 (35.40)

1.00
0.99 (0.82-1.21)

0.976

No. of cigarettes/day 7.19±5.63 8.21±6.78 1.03 (1.01-1.05) 0.025
Alcohol
No Alcohol
Alcohol

525 (66.12)
676 (63.41)

269 (33.88)
390 (36.59)

1.00
1.13 (0.93-1.36)

0.228

AMD Awareness
Yes
No

74 (71.84)
1127 (64.14)

29 (28.16)
630 (35.86)

1.00
1.43 (0.92-2.21)

0.114

Myopia
Hypermetropia
Others

119 (63.64)
163 (65.46)
619 (64.54)

68 (36.36)
86 (34.54)

505 (35.46)

1.00
0.92 (0.62-1.37)
0.96 (0.70-1.32)

0.693
0.809

Pseudophakia
No
Yes

1040 (65.86)
161 (57.30)

539 (34.14)
120 (42.70)

1.00
1.44 (1.11-1.86)

0.006

Abbreviation: AMD; Age-related Macular Degeneration, N; Number, BCVA; Best Corrected Visual Acuity
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As in the univariate analysis, when multivariate analysis was performed, only two 
variables, cigarettes per day and pseudophakia were significant variables. The odds 
of having AMD was significantly higher with increasing number of cigarettes per day 
(OR 1.02, 95% CI: 1.01- 1.04; p=0.007). Similarly, the risk of developing AMD was 
significantly higher among subjects with pseudophakia as compared to phakic subjects 
(OR 1.45, 95% CI: 1.12-1.87; p=0.005).

Discussion

This is the first population-based study in Nepal to assess the prevalence, patterns, and 
risk factors of age-related macular degeneration. The BGS had reported AMD to be 
the most common retinal disease in this population.18 There are several other studies 
in the region that have also reported AMD as the most common retinal disease.14,15 

Therefore, it is not unexpected for us to report AMD as the most common cause of 
retinal disease in this population.  Population statistics in Nepal have shown that life 
expectancy over the past twenty years has increased from 53.5 years in females and 55 
years in males to 69.6 years and 67.3 years, respectively.36   Improved health facilities 
and availability of better nutrition, water systems and vaccination programs could have 
possibly been responsible.42 

The overall prevalence of AMD was calculated for a study population of more than 60 
years of age in our study, as the BGS did not show a high prevalence of retinal diseases 
in the 40 – 60 age groups. In the BGS, the prevalence of AMD was 3.5% which is 
lower than our study (35.43%), presumably caused by our exclusion of the lower age 
groups.18

The overall prevalence of any AMD was 35.43% in our study subjects, which was 
higher than other studies conducted in the region.7,10,15,22  A study conducted by Wu 
et al 2009 from China also reported a lower prevalence of 10.6 % in a comparable 
age group; however, they studied a population ≥ 50 years old.2 The higher prevalence 
of AMD in our study could probably be due to the older age of our subjects. Other 
possible factors contributing to this could be the prolonged exposure to sunlight during 
farming and social habits such as smoking and alcohol consumption. 

Almost two-thirds of the AMD subjects had small to intermediate-sized drusen and 
RPE pigmentary abnormalities which did not affect the vision. Large-sized drusen 
were present in 7.69% of subjects, presumably conferring on them an increased risk 
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for progression to advanced AMD. Geographic atrophy was found in 1.02%, and wet 
AMD was present in 0.70% of the study subjects. A study in south India focused on 
an age group of 60 years and above from rural and urban areas and reported early 
AMD in 20.91% and 16.37%, respectively. The same study also reported prevalence 
of late AMD of 2.26% in the rural population and 2.32% in the urban population.13 The 
findings of the above study are comparable to our study and the slight differences in 
rates could be attributed to regional and racial differences. 

The Asian Malay Study reported that early and late AMD occurred in 4.9% and 0.7%, 
respectively, in the age group between 40-80 years.43 Kawasaki et al 2010 also reported 
a pooled prevalence of 6.8% and 0.56%, respectively for early and late AMD in Asians 
40-79 years old.44 Other studies from India, a neighboring country to Nepal, reported 
late AMD in the range of 0.6-1.4%.10,15 Compared to these Asian studies, our finding 
of late AMD is very similar despite the differences in the study age groups. On the 
other hand, for early AMD, the differences can be attributed to the age groups studied 
and different classification systems. 

Racial variation in the prevalence of AMD cannot be disregarded. Several studies 
conducted among white populations have shown a higher prevalence of late AMD 
than our study.4-9 Caucasians are more susceptible to AMD.25 This has been reported 
by several studies in the past.4-9,23,30, 45-47 When compared to these studies, our findings 
of late AMD are lower. Yasuda et al have also reported lower incidence of late AMD 
among Japanese as compared to white populations.21 This suggests that racial variation 
can occur.

The majority of our study population had the dry type of AMD (98.03%), while the 
wet variety comprised only 1.97%. In a study by Kawasaki et al,12 30.8% of Asians 
had bilateral disease compared to 45.1% in Caucasians. In a study by Wang et al, 
bilateral involvement was seen in 80% of those with early ARM and 57% with late 
AMD.48   In our study population; almost two-thirds of the subjects with any type of 
AMD had bilateral involvement. A large percentage (92%) of subjects with wet AMD 
had bilateral involvement. Bilateral involvement is a serious public health concern, 
as wet AMD can progress rapidly, leading to irreversible visual impairment and  
blindness. 

Early detection of wet AMD is important because it is often characterized by painless, 
progressive loss of vision without any other ocular signs or symptoms. Amsler grid 
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tests have been advised for high-risk groups for detection of early symptoms of wet 
AMD. There is a serious need for promoting awareness regarding the disease in the 
community and rapid access to an ophthalmologist in cases of disturbed vision. A very 
low level of awareness of AMD was reported in a population-based study conducted 
on the same cohort which reflects an urgent need for increasing awareness in the 
community.49

Both early and late AMD increases with age. The number of subjects with late AMD was 
higher than early AMD in the more elderly age group. Our findings were comparable 
to other population-based studies.5,13,21,22,24 More than half of the total subjects with 
geographic atrophy and wet AMD were found in the group 60-69 years of age. This 
shows that in our population, significant numbers of AMD occurs at a relatively early 
age. 

Lintje et al reported that cataract surgery increases the chances of having dry AMD, and 
its risk of progression should be considered before recommending cataract surgery.50 
Similarly, Krishnaiah et al from India reported significant associations of AMD with 
cataracts and cataract surgery.22 In our study, we found late AMD significantly higher 
among the pseudophakics. Further analysis of our population is recommended to 
clarify if there is an effect of cataract surgery on the risk of progression to advanced 
AMD or a relationship between cataract and AMD.

Late AMD was more common among present smokers and those who consume more 
cigarettes per day which is consistent with other studies.21,26-29

Hypertension could be an important systemic risk factor for progression of late AMD, 
as there were higher proportions of late AMD among the hypertensive subjects in 
our study that were similar to other studies.20-22,27,30  Late AMD was lower among the 
subjects with diabetes. This may be due to a protective effect of diabetes against AMD 
as has also been reported by Shim et al and Krishnaiah et al.22,27  Present drinkers 
had more late-stage AMD than those who never drank or than past drinkers. This 
finding suggests that present alcohol consumption could be an important factor for 
AMD progression as in other studies.27 Myopia was found in late AMD subjects, while 
hypermetropia was found in early AMD in this study. Our findings are consistent with 
results from Lavanya et al who reported an association of hypermetropia with early 
AMD, and similar findings were seen for Asian eyes.44, 51 
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In our series, there was no difference in the distribution of patients with early and late 
AMD among gender, level of literacy, or occupation. Unlike our findings, Yasuda et al 
found late AMD significantly higher among males.21 Cackett et al reported that lower 
education level was associated with significantly higher rates of early AMD among 
Asian Malay.29 

Visual impairment and blindness were higher among the subjects with wet AMD as 
compared to those not having AMD or with dry AMD. Low vision among dry and 
wet AMD was 36.53% and 46.15%, respectively. Likewise, blindness was 2.78% and 
23.08%, respectively, among the subjects with dry and wet AMD. This finding suggests 
that vision impairment caused by wet AMD can be prevented by early detection and 
treatment. In subjects with dry AMD without central geographic atrophy, vision is 
usually preserved. A previous study reported AMD as the most common cause of 
visual impairment and blindness among pseudophakic subjects and the second most 
common cause of visual impairment and blindness among phakic subjects, after 
cataract.52 Another population-based study in Nepal reported AMD as a significant 
cause of blindness, accounting for 8.7% of all blind eyes.16 Globally, AMD has been 
the third leading cause of blindness, contributing 8.7% of total blindness, while also 
being the most common cause of irreversible blindness among the elderly in developed 
countries. These findings suggest that AMD is likely the leading cause of irreversible 
blindness in developing countries where life expectancy is on the rise. 

In this study, 95.58% of subjects had never used sun protecting measures such as 
hats or sun glasses or both. Among these subjects, 4.82% had late AMD, and only 
0.4% reported wearing protective measures. Sunlight exposure has been reported as 
a significant risk factor for AMD.28,34,35  Raising awareness and adopting protective 
measures could help reduce the risk of AMD. In this study, the risk of AMD was 
dependent upon the number of cigarettes smoked per day. This finding was similar to 
many other studies both from developed and developing countries.6,13,21,22, 28, 30, 47 

Similarly, there was significantly higher risk of AMD among those who underwent 
cataract surgery relative to those who had not, consistent with other studies.22,32,33  
but there is a ongoing controversy regarding cataract surgery as a risk factor for  
AMD.

The prevalence of AMD was related to increasing age. Our finding is consistent 
with other studies from Asia from both developed and developing countries.5,6,13,20-24  
Females had increased risk of AMD as compared to males in this study.13,24,30  
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Similarly, subjects with hypertension had a higher chance of developing AMD, 
although this was not statistically significant. Our finding is consistent with other series 
across the globe where hypertension was significantly associated with AMD.20,22,27,30,31 

Similarly, higher risk of AMD among illiterates may be associated with lack of using 
sun protection measures, poor nutrition and consumption of more cigarettes and 
alcohol. The increased risk of developing AMD among those who consume alcohol in 
this study is consistent with other studies.26

Unlike other studies where AMD was seen more frequently in those having high 
BMI,30  we found a high rate of AMD among the subjects with lower BMI (BMI <24.9 
kg/m2). We are unable to explain the reason for this finding. 

Even though there were a large number of subjects with hypermetropia among those 
with early AMD, which was similar to other studies,24,47,48 this was not found to be a 
risk factor for overall AMD. Myopia was more frequent than hypermetropia and other 
refractive errors among all subjects with AMD; however, none of these differences 
were found to be significant. 

The risk of AMD was lower among the subjects with diabetes mellitus in this study, 
similar to other studies.13, 27

The prevalence of AMD was higher among those who were not aware of AMD (95.6%), 
which suggests that promoting awareness for early detection and treatment can lessen 
the public health burden of AMD. Similarly, promoting awareness of modifiable risk 
factors such as protection from sunlight exposure, diet, and healthy social habits can 
help prevent the onset of AMD. By providing information regarding the risk factors, 
healthy nutritional habits and immediate referral to an ophthalmologist in cases of 
metamorphopsia or blurred central vision can prevent blindness from this disease.

The strength of the study is the large sample size of the elderly age group. The limitation 
of the study was that it was not able to comment on the prevalence and risk factors of 
AMD in a younger population. 

Conclusion
Almost one-third of subjects age 60 years and above have some form of age-related 
macular degeneration among the population of Bhaktapur in Nepal. Significant 
associations with the number of cigarettes consumed and pseudophakia are similar to 
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other reports from around the world. Females, illiterates, subjects with hypertension, 
alcohol consumption, and refractive error could be other risk factors for AMD in this 
population. Regular screening could facilitate early detection of the disease. The low 
awareness and high prevalence of AMD suggest an urgent need for promoting awareness 
in the community to motivate people to come in for regular eye examinations. This can 
help prevent the irreversible visual impairment and blindness from AMD. 
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Abstract

Aim

Diabetic retinopathy (DR) is an emerging cause of blindness in the developing 
countries. This study aims 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 above the 
age of 60 years participated (response rate 88.6%). Detailed history, presenting and 
best corrected visual acuity, anterior segment, and posterior segment examinations 
were carried out. Blood pressure and random blood sugar were recorded; body mass 
index calculated and abdominal girth were 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. Prevalence of DR was 23.8% (95% Confidence Interval (CI), 
17.7-31) among the persons with diabetes. Prevalence of DR among newly diagnosed 
subjects with diabetes was 6.5% (95% CI, 0.8-21.4). Vision threatening DR was 9.5% 
(95% CI, 5.5-15) and was more in males. Prevalence of DR was 83.3% (95% CI: 35.9-
99.6) among those with over 20 years duration of diabetes. 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 the 
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 diabetic populations have DR, and 
among them, one third has vision threatening DR that needs immediate treatment.2 
The global prevalence of DR among the persons 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 to 20%.9-12

Identification and the timely management of modifiable risk factors such as glycaemic 
control, concurrent hypertension, hyperlipidaemia, nephropathy, anaemia, 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 glycaemic control has been identified as the leading cause for DR among newly 
diagnosed and known diabetics.14,18 This has been compounded by low awareness on 
DR and its risk factors.18,19

There are limited population based studies in Nepal that have assessed the risk factors 
for DR.9, 10 The rationale for conducting the Bhaktapur Retina Study (BRS) was that a 
previous study, the Bhaktapur Glaucoma Study (BGS) conducted 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, and 76,540 above the age of 40 years.20 Bhaktapur district has 2 municipalities 
and 161 village development committees. The sampling frame for this BRS is based 
on the same sampling frame of the BGS that was conducted seven years ago.21 A 
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World Health Organization (WHO) 30 cluster sampling method 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 vitreo-retinal in the BGS in the 40-49 and 50-59 year 
age groups was low while these counted for over 60% of the study population. Given 
this low prevalence and the restricted budget, among these subjects, only those older 
than 60 years at the commencement of BRS were re-invited for an examination for 
the retinal study. The required sample size for the BRS was estimated to be 2,100 
subjects after assuming 7% prevalence for vitreo-retinal disorders among individuals 
60 years or older, a relative precision of 25%, 85% compliance, and a design effect of 
2.9 The total study populations from BGS who were 60 years and above in the BRS 
study were 2151. Among this age group, a total of 1334 (62%) subjects were enrolled 
in the BRS, 323 (15%) passed away, 108 (5%) had moved to other places, and 388 
(18%) primary didn’t participate again. To complete the required number (2100) of 
participants, we added extra clusters in a similar pattern as the BGS to this study 
and selected the rest, 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 detailed evaluation. The prevalence 
and risk factors of DR was assessed on the sample of BRS. The prevalence of DR in 
Nepal was reported 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. 
Sample size required for diabetic subjects with 80% power was 157. The study was 
conducted from August 2013 to December 2015. The demographic of both participants 
and non-participants were recorded.

A special questionnaire to assess the prevalence and risk factors of diabetes and 
diabetic retinopathy was developed. Mid-level ophthalmic personnel were involved 
in administrating the interview and two ophthalmologists examined the participants. 
Fifty questionnaires were pre-tested by the retina specialist and mid-level ophthalmic 
personnel. There were no difficulties in understanding the questionnaire for both the 
mid-level ophthalmic personnel and 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 categorized as literate as defined by the 
Government of Nepal. The predominant profession at working age was considered as 
the occupation.
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The study was approved by the Institutional Review Board and Ethics Committee of 
Tilganga Institute of Ophthalmology 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.

Patient Examination and Diabetic Retinopathy Assessment

All patients underwent an anterior segment examination, dilated fundus examination 
and measurement of intraocular pressure. Presenting and best corrected visual acuity 
(BCVA) with pin hole and refraction was assessed using the logarithm of minimum 
angle of resolution (logMAR) with tumbling E charts placed at 4 meters. (4 meter 
original series Early Treatment Diabetic Retinopathy Study (ETDRS Chart); company: 
Precision Vision).  Streak retinoscopy (Beta 200, Heine, Germany) was used for 
objective refraction, and this 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 meter. If 
the subjects were unable to recognize any of the largest optotypes, then perception of 
hand movement was checked. If hand movement also not recognized, then presence of 
light perception was checked and recorded in the proforma.

DR was graded using ETDRS criteria by retina specialists at clinical examination.23 
Vision threatening retinopathy was diagnosed if subjects had severe non-proliferative 
diabetic retinopathy (NPDR), proliferative diabetic retinopathy (PDR), or clinically 
significant macular edema (CSME) at least in one eye. 

Assessment and Operationalization of Risk Factors

Detailed history was taken using a standardized questionnaire. Age, gender, education 
status, occupation, smoking, alcohol consumption, diabetes duration, treatment 
of diabetes with oral hypoglycemic agents or insulin, presence of other concurrent 
systemic problems such as hypertension, hyperlipidaemia, or other cardiac disorders 
were elicited from the administrated standardized questionnaire. Those who reported 
consumption of any type of alcoholic beverages was considered as alcohol consumer. 
Alcohol consumption was divided as a present drinker, a past drinker and a never 
drank. The amount of alcohol consumptions however was not recorded. Similarly, 
those who reported history of smoking was taken as smoker and further divided as 
present smoker, past smoker and never smoked. The number of cigarettes consumed 
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per day was recorded. All subjects underwent blood examination for non-fasting blood 
sugar levels. Random blood sugar was performed by the glucose oxidase peroxidase 
method using the equipment statfax 3300 model (Awareness technology 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 blood pressure was 140 mmHg or more, diastolic blood 
pressure 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 to 
less than 25, overweight is a BMI equal or greater than 25 and obesity is a BMI equal 
or greater than 30. Similarly, abdominal girth was measured in centimeter (cms) using 
a standard technique. Briefly, abdominal girth was measured at the midpoint between 
lowest rib and top of the hip bone (Iliac crest) using measuring tape. 

Statistical Analysis

Means ±standard deviations (SD) were calculated for continuous variables, and 
percentages for categorical variables. Comparisons of continuous variables between 
two groups were analyzed by using independent t-tests, and associations between two 
categorical variables were assessed through the use of Chi-square or Fisher’s exact 
tests whenever applicable, and the association between ordinal or categorical variables 
and nominal variables were assessed through Rank Sum (Mann-Whitney) tests. 

Among persons with diabetes, any DR and/or vision-threatening DR versus 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 any entry probability of 0.05 and 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.
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Results

Complete information was available for 1860 subjects (88.6% of the total sample).  
There was no significant difference observed in the age and gender between the 
responders and non-responders (Table 1).

Table 1. Comparison of responders and non-responders in the study population

Variable
Responders

(N=1860)
Non responders

(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 (%) 1039 (55.9) 130 (54.2)

Abbreviation: N; Number

Characteristics of the study population are shown in Table 2. Age ranged from 60 to 
95 years and 1039 (55.9%) was female, 77% was illiterate and 73% was farmer by 
occupation. Diabetes was found in 168 subjects (9%; 95% 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 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 non-diabetic 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.
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Table 2.  Demographic characteristics of participant in the Bhaktapur Retina 
Study

Characteristics
All Person 
(N=1860)

Person 
without 
diabetes 

(N=1692)

Person  with 
diabetes 
(N=168)

p–value
Men with 

diabetes 
(N=73)

Women 
with 

diabetes 
(N=95)

p-value

Age 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 821 (44.1) 748 (44.2) 73 (43.5) 0.851 - - -

Agricultural 
occupation

1351 
(72.6)

1240 
(73.3)

111 (66.1)

0.045

50 (68.5) 61 (64.2)

0.623Other 
occupations

509 (27.4) 452 (26.7) 57 (33.9) 23 (31.5) 34 (35.8)

Illiterates 1433 
(77.0)

1323 
(78.2)

110 (65.5) < 0.001 33 (45.2) 77 (81.1) < 0.001

Abbreviation: N; Number

The prevalence of DR among diabetics was 23.8% (95% CI: 17.6-31.0) which is 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 men and 
women were not statistically significant. Prevalence of DR among known diabetics 
was significantly higher (p = 0.012) than among newly diagnosed subjects. Macular 
edema was found in 4.2% (95% CI: 1.7-1.4) among diabetics. Prevalence of macular 
edema among known diabetics was 4.4% (95% CI: 1.6-9.3), which was slightly 
greater than among the 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). 
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Table 3. Prevalence of diabetic retinopathy and macular edema among the 
diabetic subjects

Characteristics
Persons with 

diabetes
N=168

Men      
N=73

Women 
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%

(.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). 
Abbreviation: N; Number, NPDR; Non proliferative diabetic retinopathy. PDR; Proliferative diabetic retinopathy 

Mean duration of diabetes was 5.7± 6.2 years, and the duration ranged from 0 to 30 
years. DR was found in 17.9% (95% CI: 11.9-25.2) of subjects among diabetics with 
a duration of less than ten years, 45.5% (95% CI: 24.4-67.8) among those with 11-20 
years duration, and 83.3% (95% CI: 35.9-99.6) among those with over 20 years. In 
absolute numbers, the majority of subjects with vision threatening DR were found 
more often in study subjects with a longer duration of diabetes (Table 4). 
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Table 4. Prevalence of diabetic retinopathy and duration of diabetes among 
diabetic subjects

 DR diagnosis (%)

Year
No DR

(N=128)

Mild 
NPDR
(N=7)

Moderate 
NPDR
(N=18)

Severe 
NPDR
(N=12)

Proliferative  
DR

(N=3)

Overall 
prevalence of 
DR % (95% 
Confidence 

Interval)

≤10 Years 115(89.8) 5(71.4) 11 (61.1) 7 (58.3) 2 (66.7) 17.9 (11.9-25.2)

11-20 
Years

12 (9.4) 2(28.6) 3 (16.7) 4 (33.3) 1 (33.3) 45.5 (24.4-67.8)

≥ 21 yrs 1 (0.8) 0 4 (22.2) 1 (8.3) 0 83.3 (35.9-99.6)

Note:  Data are presented as N (%). 
Abbreviation: DR; Diabetic retinopathy, NPDR; Non proliferative diabetic retinopathy. N; Number 

Table 5 presents the associations of various risk factors in relation to DR and vision-
threatening retinopathy among diabetics. In univariate logistic regression analysis, 
five factors including duration of diabetes (Odds Ratio (OR), 2.2 per 5 year increase), 
systolic blood pressure (OR, 1.1 per 5 mm Hg increase), pulse pressure (OR, 1.1 
per 5 mm Hg increase), hypertension (OR, 2.3 compared to non-hypertensive) and 
alcohol consumption (OR, 3.0 compared to non-consuming alcohol) 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 mm Hg increase), 
and alcohol consumption (OR, 6.2 compared to non-consuming alcohol) were also 
associated with vision threatening DR.

There was no considerable association of DR with underweight, overweight, obesity 
(p = 0.634). Age, gender, occupation, literacy, smoking, body mass index, abdominal 
girth, best-corrected visual acuity, and non-fasting blood sugar had no significant 
association for developing DR and vision-threatening DR.
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Table 5. Risk factors for diabetic retinopathy and vision-threatening retinopathy 
among diabetics in univariate logistic regression analysis 

Character

Any retinopathy Vision-threatening 
retinopathy

Odds  Ratio 
(95% 

Confidence 
Interval)

P–
value

Odds  Ratio 
(95% 

Confidence 
Interval)

P–
value

Age (per 10 years) 1.2 (0.7-2.1) 0.421 2.2 (0.6-2.8) 0.561

Gender (male vs. females) 0.8 (0.4-1.6) 0.554 0.7 (0.3-2.1) 0.553

Occupation (Agriculture vs. 
other occupations) 0.8 (0.4-1.7) 0.548 1.1 (0.4-3.2) 0.853

Literacy (Illiterate vs. literates) 1.2 (0.6-2.5) 0.650 0.9 (0.3-2.8) 0.851

Diabetes duration (per 5 year) 2.2 (1.61 – 3.01) <0.001 1.9 (1.3 – 3.0) 0.001

Non-fasting blood sugar(Mg/
dl) 1 (.9-1) 0.645 1 (0.9-1.0) 0.291

Systolic BP (per 5 mm Hg) 1.1 (1.01 – 1.20) 0.022 1.2 (1.0 -1.3) 0.071

Pulse pressure (per 5 mm Hg) 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 (cms) 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(<.3 Vs >.3) 1.2 (0.6-2.5) 0.665 0.8 (0.3-2.7) 0.744

Abbreviation:  BCVA; Best Corrected Visual Acuity

In multivariable logistic regression analysis, duration of diabetes and alcohol 
consumption was significantly 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 blood pressure was significantly 
associated with DR (OR, 1.1; 95% CI: 1.02-1.2; p=0.018) Table 6.
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Table 6. Risk factors for diabetic retinopathy among diabetics in multivariable 
logistic regression analysis

Character Any  retinopathy Vision threatening 
retinopathy

Odds  Ratio
(95% CI)

P–value
Odds  Ratio

(95% CI)
P - value

Diabetes duration  (per 5 year) 2.4 (1.7 – 3.5) <0.001 2.3 (1.4 – 3.6) <0.001

Alcohol consumption  (yes) 4.3 (1.6-11.3) 0.004 8.6 (1.7 – 47.2) 0.010

Systolic BP (per 5 mm Hg) 1.1 (1.02–1.2) 0.018

Abbreviation: CI; Confidence Interval

Discussion

This study was conducted to assess the prevalence and risk factors for 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 persons with diabetes 
among the total diabetics (18.5%). Prevalence of undiagnosed diabetes was nearly 
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 of 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 
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study. A study by Thapa et al found a prevalence of DR among inhabitants in the same 
study region seven years back  ranged 8% to 28.5% in the age groups 60 and older, 
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 overall prevalence of DR was 
low in this study compared to our present study. The possible reason could have been 
due to underestimation of DR in the previous study as the BGS was focused primarily 
on glaucoma. A study in southern India reported the prevalence of DR of 10.2% at 
the age group 60-69 years and 14.8% at the age 70 years and above, the prevalence 
of DR however was also lower than in our study.11   Interestingly, a study conducted 
in Finland reported the prevalence of DR in 20.5% at the age group 60-79 years and 
22.6% at the age 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 men, 
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

Prevalence of DR among the newly diagnosed diabetics was 6.5%. This indicates  
that diabetes had remained undiagnosed for a long duration. The prevalence of 
hypertension was 34.6% in our study of which 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, prevalence of vision threatening DR was 8.9%. This was similar to 
many studies from developing and developed countries.4,11 The prevalence of vision-
threatening retinopathy in newly diagnosed subjects (N=2) was 6.5%,  both were at a 
vision threatening stage. After 20 years of diabetes, more than four-fifths (83.3%) of 
subjects with diabetes had DR. These findings were consistent with studies from Nepal 
and other countries as well.12,15, 18

In this study in multivariate analysis, duration of diabetes, high systolic blood pressure, 
and alcohol consumption were significantly associated with DR. Similarly, duration 
of diabetes and alcohol consumption was also significantly associated with vision-
threatening DR. Our findings were similar to hospital-based and population-based 
studies of Nepal and other countries.6-8,10,13,14,26,27
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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 consumption, 
which was not associated with DR in individuals with type 2 diabetes.29   Moss et al 
also reported that moderate consumption of alcohol didn’t 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 for DR in our study. There could be several reasons for this 
association. Poor glycaemic 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 bear nor spirit were associated with risk of 
DR. Rather there was protective effect of wine and Sherry for DR.32 Another study by 
Fenwick et al also has 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 diabetic retinopathy, 
similar to other studies.16,17

There is low awareness in the community and among the persons with diabetes 
on diabetic eye disease, and high prevalence of DR including vision threatening 
DR. It highlights the importance of DR awareness 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

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 
probably can be extrapolated for adjoining districts with similar socioeconomic, 
demographic, cultural, and geographic conditions. Random blood sugar level criteria 
used to diagnose diabetes mellitus could have underestimated the prevalence of 
diabetes. Another limitation was that caused by limited resources we were unable 
to assess the lipid profile, glycosylated haemoglobin, proteinuria/albuminuria at the 
community for the analysis of risk factors for DR.
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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 that already had vision threatening DR. Duration of 
diabetes, hypertension and alcohol consumption were associated with an increased 
risk for developing 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 geographic situation, screening for 
DR remains to be a challenge. Health programs that include digital fundus photographs 
to screen for DR could be a solution in the future to enhance early detection of vision-
threatening retinopathy.
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Abstract

Background

This study aims to explore the prevalence, pattern and risk factors of retinal vein 
occlusion (RVO) in an elderly population of Nepal. 

Method

1860 subjects of age 60 years and above were enrolled in a population-based, cross-
sectional study. Detailed history, visual acuity, anterior segment and posterior segment 
examinations were done. Blood pressure, non-fasting blood sugar, body mass index 
and abdominal girth were measured. Retinal vein occlusions were further divided into 
branch retinal (BRVO), hemi-retinal and central retinal vein occlusion (CRVO). 

Result

Age ranged from 60 to 95 years with a mean of 69.64±7.31 years. Overall population 
prevalence for RVO was 2.95% (95% Confidence Interval (CI): 2.23-3.83), BRVO 
2.74% (95% CI: 2.05-3.58) and CRVO 0.21% (95% CI: 0.06-0.55). BRVO was seen 
in 51 subjects (92.73%) and CRVO in 4 (7.27%). Among the total RVO, unilateral 
and bilateral involvement was 85.45% and 14.55%, respectively. Among the subjects 
with BRVO and CRVO, 37.25% and 50% had low vision, respectively. The risk of 
RVO increased with ageing and was more among males. There was an increased risk 
of RVO among those with hypertension, and with diabetes and hypertension. There 
was also an increased risk of RVO among subjects with hypermetropia, those with 
pseudophakia and those who were smokers and consumed alcohol. 

Conclusion

Retinal vein occlusion is a common retinal vascular disorder in the elderly population 
of Nepal. The main risk factors for RVO were increasing age and hypertension. 
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Background

Retinal diseases are an emerging cause of visual impairment and blindness in the world 
where retinal vein occlusions (RVO) is the second most common retinal vascular 
diseases after diabetic retinopathy.1-3  Changes in life style habits which may lead to 
increase in systemic diseases such as hypertension, diabetes mellitus, cardiovascular 
diseases and hyperlipidaemia predispose to retinal problems.4-8 Untimely detection 
and delayed treatment can result in irreversible visual impairment and blindness from 
vision threatening sequelae.9-12  

Several studies conducted in the Caucasian population aged from 40 years and 
above have shown that the prevalence of branch retinal vein occlusion (BRVO) and 
central retinal vein occlusion (CRVO) ranges between 0.6%-1.1 % and 0.1–0.4 %, 
respectively.13-15 In the few Asian studies, the prevalence of BRVO and CRVO was 
0.6% and 0.2% in those more than 40 years of age.16-17  RVO was the most common 
retinal vascular disease in a population based study of Nepal.18  This is the first 
population-based study to estimate the pattern and risk factors for RVO in Nepal. 

Methods

Study Population

Bhaktapur district has 2 municipalities and 161 village development committees. 
According to the 2001 census the population of Bhaktapur was 298,704 and 48,223 
were above the age of 40 years. In the Bhaktapur Glaucoma Study (BGS) conducted 
from 2007-2010, a WHO 30 cluster sampling method was used. From these 30 clusters, 
a house to house enumeration was done and a name list prepared. From this name list 
4800 subjects above the age of 40 years were selected using a EPI-INFO software, 
version 3.5.1.19 From these 4800 subjects only those above 60 years of age were re-
invited for an examination. The total sample size of the Bhaktapur Retina Study (BRS) 
was 2100 of which 62 % is the surviving sample of the BGS. From the remaining 
subjects above the age of 60 years, 15% of the subjects had passed away, 5% had 
moved to other places while 18% of the subjects were unable to visit the study site. In 
order to meet the calculated sample size of 2100, the rest 38 % were selected from the 
adjoining clusters as a cross sectional survey. Two female community health workers 
visited the subjects at their homes and invited them to participate in the study.  The 
required sample size for this study was estimated to be 2100 subjects after assuming 

Prevalence, pattern and risk factors of retinal vein occlusion



Bhaktapur Retina Study68

Chapter

7% prevalence for vitreo-retinal disorders in individuals 60 years and older, a relative 
precision of 25%, 85% compliance, and a design effect of 2. The 7% prevalence of 
vitreo-retinal disorder was derived from the occurrence of retinal disorders in the 
BGS,8  however, this analysis has been carried out with 1860 subjects (88.6%) with 
complete information after excluding other subjects with incomplete information. The 
prevalence and risk factors of RVO were assessed in this population. All subjects were 
referred to the primary eye care centre of Bhaktapur district for a detailed evaluation. 
The study was conducted from August 2013 to December 2015. 

A structured questionnaire was developed to assess the prevalence and risk factors 
for RVO. Mid-level ophthalmic personnel were involved in the interview, and two 
ophthalmologists were involved in examination of study subjects. 50 cases were pre-
tested. No respondents reported difficulties in answering the questionnaire, and there 
were no statistically significant variations in examination findings.  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. 

Patient Examination and Retinal Vein Occlusion Assessment

All patients provided a detailed ocular and medical history, followed by anterior 
segment and dilated fundus examinations including measurement of intraocular 
pressure. The best corrected visual acuity (BCVA) was assessed using the logarithm 
of minimum angle of resolution (logMAR) with tumbling E charts placed at 4  
meters. Two retina specialists performed standardized eye examinations on the 
patients. A total of five fundus photographs were taken of each eye after mydriasis 
using a digital fundus camera (Canon) by a trained mid-level ophthalmic technician 
who had been government certified course to provide primary eye care in 
ophthalmology. 

Visual impairment was based on the International Classification of Disease 10th 
edition.20 Briefly, visual impairment was defined as visual acuity (VA) less than 6/18 
(<20/60; <0.3 logMAR) in the better eye with best correction. Low vision was defined 
as a BCVA of less than 6/18 (<20/60; <0.3 logMAR) but not less than 3/60 (20/400; 
1.3 logMAR) in the better eye. A VA of less than 3/60 (<20/200; <1.3 logMAR) with 
best correction in the better eye was considered blindness. 
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RVO was grouped into central retinal vein occlusion, hemi-central retinal vein 
occlusion (Hemi-CRVO) and branch retinal vein occlusion. Briefly, in BRVO, there is 
occlusion of a branch of a retinal vein system and is further divided into major BRVO 
and macular BRVO. In CRVO, the occlusion is located in the central retinal vein and 
is further divided into ischemic and non-ischemic types. The hemi CRVO, where there 
is involvement of only one half of retina surface was also divided in to ischemic and 
non-ischemic types.21,22

Assessment and Definitions of Risk Factors

A detailed history was obtained using a standardized questionnaire. All subjects 
underwent blood examination for non-fasting blood sugar levels, and measurements 
of blood pressure, height, weight, and abdominal girth were recorded using standard 
techniques. Age, gender, education status, occupation, smoking, alcohol consumption, 
sunlight exposure, consumption of antioxidant vitamins, and presence of systemic 
problems like diabetes mellitus, hypertension, hyperlipidaemia and other cardiac 
disorders were elicited from the self-reported history. Body mass index (BMI) was 
calculated by the formula; Body Mass Index= weight in kilograms divided by the 
square of the height in meters (Kg/m2). 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.18,23 Blood pressure (BP) was measured on all subjects who were categorized 
as hypertensive if systolic blood pressure was 140 mmHg or more, diastolic blood 
pressure was 90 mmHg or more, or if they used antihypertensive medications. 

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.

Statistical Analysis

Summary measures such as mean ± sd for continuous variables and percentages for 
categorical variables were computed. Comparisons of continuous variables between 
two groups were analyzed by using independent t-tests, and the associations between 
two categorical variables were assessed using Chi-square or Fisher’s exact test 
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wherever applicable.  Presence of retinal vein occlusion was considered as a binary 
outcome variable. In order to quantify the effect of different risk factors on the outcome 
variable, they were measured thorough the use of logistic regression. The prevalence 
of CRVO, BRVO, etc. was computed with 95% confidence intervals. Results were 
considered significant at 5% level of significance (p value ≤0.05).  All of the statistical 
analyses were performed using STATA 9.0.

Results

Complete information was available for 1860 subjects (88.57%). The non-responder 
and responder groups were compared with regard to age and gender. There was no 
significant difference observed between age and gender among the two groups  
(Table 1).  

Table 1. Comparison of responders and non-responders in the study population

Variable
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 

The characteristics of the study population in various stages of RVO are shown in 
Table 2. The age ranged from 60 to 95 years with a mean age of 69.64±7.31 years. 
Half of the subjects (51.08%) were between 60-69 years of age, whereas 11.45% 
were 80 years and above. More females 1039 (55.86%) participated in the study. 
Among the total, 1433 (77.04%) were illiterates, and 1351 (72.63%) were farmers by  
occupation.
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Table 2. Demographic characteristics among subjects with retinal vein occlusion

Demographic 
characteristics

All Persons 
(N/%)

(N=1860)

RVO Total 
(N/%) (N=55)

BRVO 
(N/%) (N=51)

CRVO (N/%) 
(N=4)

p-value

Age(years)

60-69 950 (51.08) 27 (49.09) 24 (47.06) 3 (75)

0.52170-79 697 (37.47) 22 (40) 21 (41.18) 1 (25)

≥80 213 (11.45) 6 (10.91) 6 (11.76) 0

Gender

Male 821 (44.14) 25 ( 45.45) 24 ( 47.06) 1 (25)

0.394Female 1039 
(55.86)

30 (54.55) 27 (52.94) 3 (75)

Occupation

Agriculture 1351 
(72.63)

40 (72.73) 37 (72.55) 3 (75)

0.916
Other 
occupations

509 (27.37) 15 (27.27) 14 (27.45) 1 (25)

Education status

Illiterates 1433 
(77.04)

48 (87.27) 44 (86.27) 4 (100)

0.428

Literates 427 (22.96) 7 (12.73) 7 (13.73) 0

Abbreviation:  N; Number, RVO; Retinal Vein Occlusion, BRVO; Branch Retinal Vein Occlusion, CRVO; Central 
Retinal Vein Occlusion

RVO was found in 55 subjects in the study population with an overall population 
prevalence of 2.95% (95% Confidence interval (CI); 2.23-3.83). BRVO was found in 
51 subjects (92.73%) and CRVO in 4 subjects (7.27%) among the RVO subjects. The 
population prevalence of BRVO was 2.74% (95% CI: 2.05-3.58) and CRVO 0.21% 
(95% CI: 0.06-0.55). Among the total number of RVO subjects, unilateral involvement 
was documented in 47 subjects (85.45%), while involvement was bilateral in 8 subjects 
(14.55%).

Table 2 shows the demographic characteristics of the persons with RVO. Almost half 
(49.09%) of the total number of subjects with RVO was within the age range of 60-69 
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years. Similarly, among the total BRVO and CRVO subjects, both BRVO (47.06%) 
and CRVO (75%) were higher in the age group 60-69 years. 

RVO, BRVO and CRVO each was seen more common among females, agricultural 
occupation, and illiterates. However, this was not statistically significant amongst the 
groups.

Among the study subjects, hypertension was found in 45.45% in RVO, 56.07% in 
BRVO and 25% in CRVO. Only 7.27% of subjects with RVO had diabetes mellitus, and 
all of them had BRVO.  RVO was found in 5.45% of the subjects having both diabetes 
and hypertension, and all CRVO patients had both diabetes and hypertension. RVO 
was also higher (60.78%) among the subjects with BMI less than 24.9 Kg/m2. The 
mean abdominal girth was higher among the subjects with BRVO (78.53%) than 
in CRVO (76.50%). 63.64% of RVO subjects had BCVA less than 0.3 logMAR. 
Myopia and hypermetropia was found in 10.91% and 3.45% of RVOs respectively, 
while the rest of the subjects had mixed types of refractive error and astigmatism. 
None of the subjects with CRVO had hypermetropia. Pseudophakia was found in 
21.82% of RVO subjects, and 50% of the subjects with CRVO had pseudophakia. 
60% of those with RVO were smokers, 60.78% of subjects with BRVO, and 50% of 
the subjects with CRVO were smokers. 41.82% of the subjects with RVO were alcohol 
consumers (Table 3).

Table 3. Systemic, ocular conditions and social habits among the subjects with 
retinal vein occlusion

Systemic Conditions RVO Total (N, %) 
BRVO 
(N, %)

CRVO 
(N, %)

p- value

Hypertension

No Hypertension 30 (54.55) 27 (52.94) 3 (75)
0.394

Hypertension 25 (45.45) 24 (47.06) 1 (25)

Diabetes Mellitus 

No diabetes mellitus 51 (92.73) 47 (92.16) 4 (100)
0.561

Diabetes mellitus 4 (7.27) 4 (7.84) 0
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Systemic Conditions RVO Total (N, %) 
BRVO 
(N, %)

CRVO 
(N, %)

p- value

Combined diabetes 
and hypertension

No diabetes and 
hypertension 52 (94.55) 48 (94.11) 4 (100)

0.618Diabetes and 
hypertension 3 (5.45) 3 (5.89) 0

BMI(Kg/m2)

≤24.9 34 (61.82) 31 (60.78) 3 (75) 0.573

≥25 21 (38.18) 20 (39.22) 1 (25)

Abdominal girth 
(mean in cm) 78.38 ±11.09 78.53 ±9.49 76.5 ± 10.75 0.408

Ocular Factors

BCVA(logMAR)

<0.3 35 (63.64) 33 (64.71) 2 (50)
0.556

>0.3 20 (36.36) 18 (35.29) 2 (50)

Refractive error

Myopia 6 (10.91) 5 (9.80) 1 (25)

0.589Hypermetropia 3 (5.45) 3 (5.88) 0

Astigmatism 46 (83.64) 43 (84.31) 3 (75)

Lenticular status

No pseudophakia 43 (78.18) 41 (80.39) 2 (50)
0.156

Pseudophakia 12 (21.82) 10 (19.61) 2 (50)

Social habits

Smoking 

Never 22 (40) 20 (39.22) 2 (50)

0.913Present 17 (30.91) 16 (31.37) 1 (25)

Past 16 (29.09) 15 (29.41) 1 (25)

Alcohol 
consumption

Never 22 (40) 20 (39.22) 2 (50)

0.775Present 23 (41.82) 22 (43.14) 1 (25)

Past 10 (18.18) 9 (17.65) 1 (25)

Abbreviation: RVO; Retinal Vein Occlusion, BRVO; Branch Retinal Vein Occlusion, CRVO; Central Retinal Vein 
Occlusion, BCVA; Best Corrected Visual Acuity
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38.18% of RVO subjects had low vision in better eyes in best correction. Among 
the subjects with BRVO and CRVO, low vision was found in 37.25% and 50%, 
respectively, but the difference was not statistically significant (p=0.613) (Table 4).

Table 4.  Best corrected visual acuity among the subjects with RVO

Visual Acuity Total RVO
BRVO
(N, %)

CRVO
(N, %)

Normal visual acuity 34 (61.82) 32 (62.75) 2 (50)

Low vision 21 (38.18) 19 (37.25) 2 (50)

Total 55 (100) 52 (100) 4 (100)

Abbreviation: N; Number, RVO; Retinal Vein Occlusion, BRVO; Branch Retinal Vein Occlusion, CRVO; Central 
Retinal Vein Occlusion

There was a slight increase in the risk of developing RVO in the 70-79 year age group 
when compared to other age groups; however, this was not statistically significant. 
Males, agricultural occupation, and illiterates also had a higher risk of RVO but this 
was not statistically significant. 

There was increased risk of RVO among those with hypertension, and those having 
both diabetes and hypertension. The risk was lower, however, among the subjects who 
had only diabetes. High body mass index and abdominal girth were not associated 
with RVO. Similarly, there was an increased risk of RVO among the subjects with 
hypermetropia and pseudophakia, although this was not statistically significant. The 
risk of RVO was also high among those who consumed alcohol and tobacco. No 
variable was a significant risk factor for retinal vein occlusion when we performed 
univariate logistic regression analysis (Table 5).

Table 5. Risk factors for retinal vein occlusion using logistic regression analysis

Characters No RVO
(N=1805)

Number (%)

RVO
(N=55)

Number (%) 

Odds  Ratio 
(95% Confidence 

Interval)

P - value

Age in Years, N (%)
60- 69
70-79
≥80

923 (51.14)
675 (37.40)
207 (11.47)

27 (49.09)
22 (40.00)

6 (10.91)

1.00
1.11 ( 0.62-1.97)      
0.99 ( 0.40-2.43)

0.711
0.984

Gender
Male, N (%)
Female, N (%)

796 (44.10)
1009 (55.90)

25 (45.45)
30 (54.55)

1.00
0.94 (0.55-1.62) 0.842
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Occupation
Agriculture 
other occupations

1311 (72.63)
494 (27.37)

40 (72.73)
15 (27.17)

1.00
0.99 (0.54-1.82)

0.987

Literacy:
Illiterate 
Literates

1385 (76.73)
420 (23.27)

48 (87.27)
7 (12.73)

1.00
0.48 (0.21-1.07) 0.073

All Hypertension
No
Yes

1187 (65.16)
618 (34.24)

30 (54.55)
25 (45.45)

1.00
1.60 (0.93-2.74) 0.088

Known Hypertensive 
No 
Yes

1401 (72.62)
404 (22.38)

36 (65.45)
19 (34.55)

1
1.83 (1.03-3.22) 0.037

Newly diagnosed 
Hypertensive
No
Yes

1587 (87.92)
218 (12.08)

49 (89.09)
6 (10.91)

1
0.89 (0.37-2.10) 0.793

Diabetes
No
Yes

1641 (90.91)
164 (9.09)

51 (92.73)
4 (7.27)

1.00
0.78 (0.28-2.18) 0.645

Known diabetes 
No
Yes

1672 (92.63)
133 (7.37)

51 (92.73)
4 (7.27)

1
0.98 (0.35-2.76) 0.979

Newly diagnosed  diabetes 1774 (98.28)
31 (1.72)

55 (100)
0 0.327

Combined HTN and 
Diabetes mellitus
No
Yes 

1710 (94.74)
95 (5.26)

52 (94.55)
3 (5.45)

1.00
1.03 (0.31-3.38) 0.950

Body Mass Index (kg/m2)
(< 24.9)
(>25 )

1103 (61.11)
702 (38.89)

34 (61.82)
21 (38.18)

1.00
0.97 (0.55-1.68) 0.915

Body Mass Index(kg/m2)
(mean±S.D)

23.66±4.00 23.41±4.58 0.98 (0.92-1.05) 0.654

Abdominal girth (mean±S.D) 80.29±11.13 78.38±9.49 0.98 (0.95-1.00) 0.203
BCVA (logMAR)
<0.3
>0.3

1139 (63.10)
666 (36.90)

35 (63.64)
20 (36.36)

1.00
0.97 (0.55-1.70)

0.936

Myopia
Hypermetropia
Others

181 (10.03)
246 (13.63)

1378 (76.34)

6 (10.91)
3 (5.45)

46 (83.64)

1.00
1.17 (0.75-1.85)
1.00 (0.42-2.39)

0.215
0.987

Pseudophakia
No
Yes

1526 (85.10)
269 (14.90)

43 (78.18)
12 (21.82)

1.00
1.59 (0.82-3.06)

0.162

Smoking
Non smoker
Smoker

790 (43.74)
1016 (56.26)

22 (40)
33 (60)

1.00
1.16 (0.67-2.01)

0.582

Alcohol
No Alcohol
Alcohol

772 (42.20)
1034 (57.25)

22 (40)
33 (60)

1.00
1.11 (0.64-1.93)

0.685

Abbreviation: RVO; Retinal Vein Occlusion, HTN; Hypertension, BCVA; Best Corrected Visual Acuity
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Discussion

This is the first population-based study to estimate the pattern and risk factors of retinal 
vein occlusion in Nepal. The outcomes of the study can help apply measures in the 
community to reduce blinding sequelae of RVO. 

The overall population prevalence of RVO in this study was 2.95%. This was slightly 
higher than other population based studies conducted in the developed and developing 
countries that ranged from 0.6 to 1.6%.13,15,16,24,25 One possible reason for the higher 
prevalence could be due to the more elderly age of our participants. Our study may 
be compared with a another conducted by Mitchell et al in Australia,12 where the 
prevalence of RVO was 1.2% for the age group 60-69 years, 2.1% for the age group 
70-79 years and 4.6% for the age group 80 years or older. In our study, the prevalence 
of RVO was 2.84% for the age group 60-69 years, 3.15% for the age group 70-79 
years, and 2.82% for the age group 80 years and above. The prevalence of RVO was 
slightly higher in the younger age group in this study as compared to the Mitchell et al 
however; the prevalence of RVO at the age group 80 years and above was lower in our 
study. In our study, the mean age of the study participants was 69.64±7.31 years and 
study was conducted at the age 60 years and above. The study participants included 49 
years and above in the series of Mitchell et al. The possible reason could be due to the 
variation in sample size between the two studies (3654 in Mitchell et al whereas 1860 
in this study). 

The population prevalence of BRVO was 2.74%, which was slightly higher than 
studies conducted in the Caucasian and Asian races which ranged from 0.6-1.1%.14-

17 This difference again could be attributed to the more elderly people in our study. 
BRVO was more common than CRVO in this study, comprising 92.73% of total RVO, 
12.75 times more frequent than CRVO, which is similar to other studies.1,6,7,12 BRVO is 
commonly associated with systemic hypertension.8,25,26 Systemic hypertension occurs 
more frequently in the elderly population,27 which could be the reason for a higher 
prevalence of BRVO in our elderly population.8  Since our sample did not estimate 
CRVO in a younger age group (< 60 years) where it is seen more frequently.11,29 We 
could have also underestimated the prevalence of CRVO. The population prevalence 
of CRVO was 0.21%. The finding was consistent with other studies where prevalence 
ranged from 0.1-0.4%.13,16,17 
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There was bilateral involvement in 14.55% with RVO in our study. Mitchell et al 
reported bilateral involvement in 5.1% of subjects.12 The higher percentage in our 
population could be due to more elderly population and also uncontrolled systemic 
diseases. The glycosylated hemoglobin and lipid panel would be helpful for further 
analysis. The difference in the laterality may be due to variation in sample size between 
the two studies. Bilateral involvement is a serious public health issue which can lead 
to visual impairment. 

BRVO and CRVO rates were high among subjects with hypertension, which is 
consistent with other studies.6-8,12,24,26,28 Among the subjects with RVO, four were 
diagnosed with diabetes mellitus and all were BRVO, which implies that DM could 
be a risk factor for BRVO. Diabetes mellitus has been found to be a risk factor for 
CRVO.8,24,26 However, due the low number of subjects with CRVO in our study, we are 
unable to comment further on diabetes as a risk factor in this population. 

There are several studies, which have found hypermetropia as a risk factor for CRVO.6,29 
However, in our study none of the subjects with CRVO had hypermetropia, and thus 
we are unable to comment on the role of hypermetropia as a risk factor for CRVO, but 
hypermetropia was seen more frequently in those with BRVO, which is similar to other 
studies.30 Almost one third subjects with BRVO and half of the subjects with CRVO 
had poor visual acuity. Our finding was similar to the series by Mitchell et al.12 

The risk of RVO was higher with increasing age.12,24 RVO was more commonly seen 
in males, but gender did not prove to be a significant risk factor.1,25,26 We are unable to 
correlate occupation and literacy as risk factors for RVO because the large majority of 
the sample population belonged to an agricultural occupation and were illiterate. 

The risk of RVO was higher among those with hypertension in this study. This finding 
was consistent with other hospital-based and population-based studies across the 
globe.6,7,12,15,26,28 Similarly, combined diabetes and hypertension was associated with 
an increase in risk of developing RVO.6,7,26 The risk of RVO was low among subjects 
with diabetes unlike other studies where diabetes was a risk factor of RVO.7,8,26  The 
risk of RVO was high among those with hypermetropia as compared to myopia in 
this study. This finding was consistent with other hospital-based and population-based 
studies from both the developed and developing world.6,30 The higher risk of RVO 
among the subjects with pseudophakia in this study may be associated with an increase 
in age.  
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The risk of RVO was higher among the subjects who consumed alcohol and those who 
were smokers, similar to the series by Klein et al.13 The prevalence of RVO diseases 
is mostly related to systemic diseases such as HTN and DM. The prevalence of RVO 
can decrease by reducing the rates of DM and HTN and keeping them under control. 
Screening of high-risk subjects for early detection and timely treatment will reduce the 
blinding sequelae from RVO.2,4-31,32 

The strength of the study is the large sample size of the elderly age group. The major 
limitation of the study is that we are not able to comment on the prevalence and risk 
factors of RVO in the younger segment of the study population. Other limitations are 
that glycosylated haemoglobin and lipid panel tests were not possible to conduct in this 
population-based study for further exploration of risk factors.

Conclusion

Retinal vein occlusion is a common retinal vascular disorder in the elderly population 
of Nepal. The main risk factors of RVO were increasing age and hypertension. 
Regular eye examinations in the high-risk group coupled with timely detection and 
treatment of retinal vascular occlusions could help prevent blindness in this elderly age  
population. 
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Abstract

Background

This study aims to explore the prevalence and causes of low vision and blindness 
focused on retinal disease in a population above 60 years in Nepal.

Methods

2100 subjects were enrolled in a population-based cross-sectional study. History, 
presenting and best corrected visual acuity after subjective refraction, anterior and 
posterior segment examinations was obtained in detail. 

Results

Among the total subjects, 1860 (88.57%) had complete information. Age varies from 
60 to 95 (mean age: 69.64±7.31) years. Low vision and blindness in both eyes at 
presentation was found in 984 (52.90%, 95% confidence interval (CI): 50.60-55.19) 
and 36 (1.94%, 95% CI: 1.35-2.66) subjects respectively. After best correction, bilateral 
low vision and blindness was found in 426 (22.92%, 95% CI: 21.01-24.88), and 30 
(1.61%, 95% CI: 0.10-2.30) subjects respectively. As compared to 60-69 years old, 
risk of visual impairment was four times higher (95% CI:3.26-5.58) in the 70-79 year 
olds and 14 times higher (95% CI: 9.72-19.73) in the age group 80 years and above.

Major causes of bilateral low vision were cataract (68.07%), followed by retinal 
disorders (28.64%), and for blindness; retinal disorders (46.66%), followed by cataract 
(43.33%). Illiteracy was significantly associated with visual impairment.

Conclusion

Among the elderly population, prevalence of visual impairment was high. Refractive 
error, cataract and retinal disorders were the major cause of low vision. Screening the 
population at the age 60 years and above, focused on cataract and posterior segment 
diseases, providing glasses and timely referral can help reduce visual impairment. 
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Background

Low vision and blindness are serious global public health problems with increasing 
prevalence due to shifting of demographics and aging populations.1,2 A recent 
systematic review and meta-analysis by the Vision Loss Expert Group estimated that 
36 million people to be blind and 216.6 million people to have moderate to severe 
visual impairment globally.3 

More than 80% of the global visual impairment burden is preventable, and more 
than 90% of the visually impaired people live in developing countries.4 Besides the 
aging population, the prevalence of visual impairment is on the rise in developing 
countries due in part to the low level of health care infrastructure.5 Cataract is the most 
common cause of blindness in the developing world,6-12  while retinal disorders are 
the commonest cause of blindness in the developed world.13-19 Uncorrected refractive 
error however remains to be a major cause of visual impairment too.1,4,7,13,15,20 

In the past decades, not much changed in the causes of visual impairment; however 
the relative prevalence of cataract is decreasing. Cataract (39% and 33%), uncorrected 
refractive error (20% and 21%) and macular degeneration (5% and 7%) were reported 
as the most important causes of blindness in 1990 and 2010 respectively. Similarly, 
uncorrected refractive error (51% and 53%), cataract (26% and 18%) and macular 
degeneration (2% and 3%) were the most common causes of moderate and severe 
visual impairment in 1990 and 2010.21

The first study on the prevalence of visual impairment in Nepal, the Nepal Blindness 
Survey (NBS), conducted in 1981, estimated the overall prevalence of bilateral 
blindness at 0.84%. The prevalence was 3.8 % in the age group of 45 years and above. 
Cataract was the most common cause (83%) of blindness in this age group, and more 
than 80% of this overall blindness was either curable or treatable at all age groups.22 
Several other population-based studies of Nepal have reported the prevalence of 
blindness to range from 2.0-5.3%. Cataract was the predominant cause of blindness in 
all studies.23-25

The Bhaktapur Glaucoma Study (BGS) conducted 5 years ago, reported a low 
prevalence of visual impairment in the 40-60 years age group (0.93%).26 Therefore, 
the follow-up study present here included subjects above the age of 60 years only. This 
Bhaktapur Retina Study (BRS) aims to assess the population prevalence and causes of 
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visual impairment among the age group of 60 years and above in the Bhaktapur district 
in Nepal. 

Methods
Study Population

During the study period, Bhaktapur district comprised of 2 municipalities and 161 
village development committees. The population of Bhaktapur was 298,704 and 
48,223 were above the age of 40 years as reported by National population census 
2001. The details of the study methods have been published in a companion paper.27,28  
In brief, the required sample size for this BRS was estimated to be 2100 subjects 
after assuming 7% prevalence for retinal disorders in individuals 60 years and older, a 
relative precision of 25%, 85% compliance, and a design effect of 2. The 7% prevalence 
of retinal disorders was derived from the occurrence of retinal disorders in the BGS.26  
The study sample comprised of the BGS sample conducted from 2007-2010, where 
a WHO 30 cluster sampling method was used. A house to house enumeration was 
carried out and a name list prepared from these selected 30 clusters. From this name 
list 4800 subjects above the age of 40 years were selected using EPI-INFO software, 
version 3.5.1.29 In BRS, only those subjects of 60 years of age and above were re-
invited for an eye-examination. 62% of the original samples above the age of 60 years 
of the BGS still were alive during the BRS; from the remaining subjects, 18% of the 
subjects were unable to visit the study site, 15% had passed away and 5% had moved 
to other places. The rest (38%) study subjects were selected from the adjoining clusters 
as a cross sectional survey to meet the required sample size of 2100. Two female 
community health workers were involved to invite the study subjects in this study.  
The prevalence and causes of low vision (visual acuity of less than 6/18 (<20/60; <0.3 
logMAR) but not less than 3/60 (20/400; 1.3 logMAR) in the better eye after best 
correction) and blindness (visual acuity of less than 3/60 (<20/200; <1.3 logMAR) 
with best correction in the better eye) were assessed in this population. All subjects 
underwent a detailed ocular examination at the community eye center in the Bhaktapur 
district. The study subjects were enrolled from August 2013 to December 2015 in  
the BRS. 

A structured questionnaire was developed to assess the prevalence and risk factors 
for visual impairment. The interview was conducted by the mid-level ophthalmic 
personnel whereas eye examination was conducted by the two ophthalmologists. 
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Pre-testing was done in 50 cases. None of the respondents reported difficulties in 
answering the questionnaire, and no statistically significant variations were identified 
in examination findings.

Patient Examination, Low Vision and Blindness Assessments

Detailed ocular and medical history was taken from all study subjects, followed by 
anterior segment, dilated fundus examinations and intraocular pressure measurement. 
Logarithm of minimum angle of resolution (logMAR) with tumbling E charts placed 
at 4 meters (4 meter original series ETDRS Chart; company: Precision Vision) was 
used to assess visual acuity. The uncorrected and best corrected visual acuities (BCVA) 
were recorded.  Streak retinoscopy (Beta 200, Heine, Germany) was used for objective 
refraction, and this 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 meter. If the 
subjects were unable to recognize any of the largest optotypes, then perception of hand 
movement was checked. If hand movement also not recognized, then presence of light 
perception was checked and recorded in the proforma. Two retina specialists were 
involved in standardized eye examinations on the patients.

International Statistical Classification of Disease 10th revision was used for visual 
impairment definition.30 Briefly, visual impairment was considered when visual 
acuity (VA) of less than 6/18 (<20/60; <0.3 logMAR) in the better eye with best 
correction. Low vision was considered when a BCVA of less than 6/18 (<20/60; <0.3 
logMAR) but not less than 3/60 (20/400; 1.3 logMAR) in the better eye. A VA of less 
than 3/60 (<20/200; <1.3 logMAR) with best correction in the better eye was defined 
as blindness. Uncorrected refractive error was defined as refractive error that had not 
been corrected in the past or that which was inadequately corrected.31 Cataract was 
graded according to Lens Opacities Classification System III (LOCS III).32 Diabetic 
retinopathy was graded using Early Treatment Diabetic Retinopathy Study (ETDRS) 
criteria.33 Briefly, DR was graded as non-proliferative diabetic retinopathy (NPDR) 
and proliferative diabetic retinopathy (PDR). Subjects were categorized having any 
retinopathy if they had any form of NPDR or PDR at least in one eye. Similarly, 
all the subjects with DR have been included irrespective of the stages of DR in this 
study.  

Age-related macular degeneration (AMD) was graded according to the International 
classification developed by the International Age-related Maculopathy (ARM) 
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Epidemiological Study Group by one of the retina specialist at each clinical 
examination.34 Briefly, ARM is a degenerative disorder in persons ≥ 50 years of 
age having  the following abnormalities in the macula: soft drusen ≥63 microns, 
hyperpigmentation and /or hypopigmentation of the retinal pigment epithelium (RPE), 
RPE and associated neurosensory detachment, (peri) retinal hemorrhage, geographic 
atrophy of the RPE, or (peri) retinal fibrous scarring in the absence of other retinal 
(vascular) disorders. All the stages of AMD were included in this study. 

Hypertensive retinopathy was graded according to Modified Scheie Classification  as 
Grade  0; no changes, grade 1; barely detectable arterial narrowing, grade 2; obvious 
arterial narrowing with focal irregularities, grade 3; grade two plus  retinal hemorrhage 
and or exudates, grade 4; grade three plus disc swelling.35

Firstly, all causes in each eye that contributed to vision loss alone were identified. If any 
disease was a secondary cause from other pathology, the primary cause was selected 
as the principal cause. When two causes were identified in one eye, a cause that was 
treatable and where the treatment would, in the ophthalmologist's opinion, improve 
the vision was given precedence over a cause that was untreatable.  If a cause was 
preventable but not treatable, it was identified as the primary cause if the other causes 
for the eye were neither treatable nor preventable. If a cause was neither treatable nor 
preventable, the ophthalmologists used their clinical judgment to identify the principal 
cause for the eye. Treatable and preventable causes were therefore preferentially 
selected over unavoidable causes. The main cause in the right eye or left eye was 
chosen thereafter to represent the principal cause for the person. If the causes in right 
and left eye differed, the principal cause for the person was selected as the one more 
amenable to treatment, or, if not treatable, more amenable to prevention.36

Definitions and Assessment of Risk Factors 

A standardized questionnaire was used to take the history. By using standard techniques, 
blood examination for non-fasting blood sugar levels, measurements of blood pressure, 
height, weight, and abdominal girth were recorded from all subjects. By self-reported 
history taking, age, gender, literacy, occupation, and presence of systemic problems 
like diabetes mellitus, hypertension was included. 

Literates were categorized for those subjects who were able to read and write in the 
national language as defined by the Government of Nepal. 
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Those involved in the farming were categorized belonging to the agriculture occupation. 
Office goers, business, health professionals etc. were grouped under other occupations. 

The diagnosis of diabetes mellitus was done based upon the use of hypoglycemic 
medications or a non-fasting blood sugar level in the venous blood sample of 200 mg/
dl or greater.29,37 Blood pressure (BP) was measured on all participants. The study 
participants were categorized as hypertensive if they were under antihypertensive 
medications or if the systolic blood pressure was 140 mmHg or above, diastolic blood 
pressure was 90 mmHg or above.

 The Institutional Review Board and Ethics Committee (IRC) of Tilganga Institute of 
Ophthalmology (TIO) had approved the study (reference number of ethics committee 
approval: 01/2013/IRC-TIO). The study was conducted in accordance with the 
Declaration of Helsinki. Informed consent was written in the vernacular and was read 
out for the illiterates. Written informed consent was taken and thumb impressions were 
taken from the illiterates prior to enrollment in the study.

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 test wherever applicable. The effects of different independent variables 
on visual impairment after best correction were examined by univariate and multiple 
logistic regression analysis. All the results were considered significant if p-value <0.05 
at 5% level of significance. Statistical analysis was performed using STATA 13.0, 
College Station, Texas, USA.

Results

A total of 1860 (88.57%) subjects were considered with complete information in this 
study. There was no significant difference found between the non-responders and 
responders groups in the age and gender (Table 1).
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Table 1. Distribution of responders and non- responders in the study population

Variable 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 explains the demographic characteristics of the study population. The age of 
all the study subjects varies from 60 to 95 years with the mean age of 69.64±7.31 
years. The mean age was almost similar between men and women (men 69.98±7.37 
SD and women 69.36±7.26 SD). The study subjects between 60-69 years of age 
comprised of 51.08% while the subjects 80 years and above were 11.45%. Among the 
total study subjects, females were 1039 (55.86%), 1433 (77.04%) were illiterate and 
1351 (72.63%) were farmers by occupation.

Table 2. Demographic characteristics of the study population

Characteristics All Subjects 
(N=1860)

Age (years) Frequency Percent

60 – 69 950 51.08

70 – 79 697 37.47

≥ 80 213 11.45
Gender

Men 821 44.14

Women 1039 55.86
Occupation

Agricultural 1351 72.63

Others 509 27.37
Literacy

Illiteracy 1433 77.04

Literacy 427 22.96

Abbreviation: N; Number
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Table 3 shows the presenting and best corrected visual acuity among the different 
groups. Among the total subjects, 840 (45.16%, 95% Confidence Interval (CI): 42.88– 
7.46) had no visual impairment, 984 (52.90%, 95% CI: 50.60-55.19) had low vision, 
and 36 (1.94%, 95% CI: 1.35-2.66) were blind at the time of presentation. The visual 
acuity was worse with increasing age (p<0.001). After best correction, 1404 (75.48%, 
95% CI: 73.46-77.42) had no visual impairment, 426 (22.92%, 95% CI: 21.01- 4.88) 
had low vision, and 30 (1.61%, 95% CI: 0.10-2.30) were blind. In this group, the 
visual acuity was similarly worse with increasing age (p<0.001). Gender was not 
associated with visual impairment both in the presenting visual acuity (p=0.153) and 
best corrected visual acuity group (p=0.314). Visual impairment among the BCVA 
group was found to be significantly higher among the subjects involved in agricultural 
occupations (p=0.001). Similarly, visual impairment was found to be significantly 
higher among the persons who were illiterate (p<0.001) in both the presenting and 
BCVA group.

Table 3. Presenting visual acuity and best corrected visual acuity in better eye

Presenting visual acuity in better eye 
(N/%) P value

Best Corrected visual acuity in  
better eye 

(N/%)

P value

Age (years) No visual 
impairment Low vision Blindness No visual 

impairment Low vision Blindness

60 – 69 555 (58.42) 390 (41.05) 5 (0.53) < 
0.001¥

856 (90.11) 90 (9.47) 4 (0.42) < 
0.001¥70 – 79 253 (36.30) 428 (61.41) 16 (2.30) 466 (66.86) 220 

(31.56)
11 (1.58)

≥ 80 32 (15.02) 166 (77.93) 15 (7.04) < 
0.001¥

82 (38.50) 116 
(54.50)

15 (7.04) < 
0.001¥

Gender
Men 386 (47.02) 412 (50.18) 23 (2.80)

0.153ǂ

629 (76.61) 171 
(20.83)

21 (2.56)

0.314ǂ
Women 454 (43.70) 572 (55.05) 13 (1.25) 775 (74.59) 255 

(24.54)
9 (0.87)

Occupation
Agricultural 606 (44.86) 717 (53.07) 28 (2.07)

0.666ǂ
993 (73.45) 335 

(24.80)
24 (1.78)

0.001ǂ
Others 234 (45.97) 267 (52.46) 8 (1.57) 411 (80.91) 91 (17.91) 6 (1.18)
Literacy
Illiterates 588 (41.03) 813 (56.73) 32 (2.23)

< 0.001ǂ

1033 
(72.08)

373 
(26.03)

27 (1.88)
< 0.001ǂ

Literates 252 (59.02) 171 (40.05) 4 (0.94) 371 (86.89) 53 (12.41) 3 (0.70)
Total 840 (45.16) 984 (52.90) 36 (1.94) 1404 (75.48) 426 (22.92) 30 (1.61)

Abbreviation: N; Number
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¥p-value is comparing the proportion of visual impairment in age group 70-79 years and 80 years  and above each with 
60-69 years using Chi-square test. 

ǂ p-value is comparing the proportion of visual impairment across gender, literacy and occupation each using Chi-
square test. Presenting visual acuity and best corrected visual acuity (BCVA) measured in logMAR,

No Visual impairment (<0.3 logMAR), Low vision (<0.3 logMAR ≥1.3 logMAR), Blindness (>1.3 logMAR). 

Among the four predictors considered in this study, age (p< 0.001), occupation (p=0.001) 
and literacy (p<0.001) were significantly associated with the visual impairment in 
univariate analysis, whereas gender was not. Only two variables, age (p<0.001) and 
literacy (p<0.001), were found significantly associated with visual impairment in 
multivariate analysis. The risk of developing visual impairment in the70-79 years age 
group was four times higher (95% CI:3.26-5.58) and 14 times higher (95% CI: 9.72-
19.73) in the age group 80 years and more as compared with the 60-69 years age group 
(Table 4).

Table 4. Effect of age, gender, occupation and literacy on visual impairment 
after best correction in better eye using Logistic regression model

Variable
No visual 

impairment 
(%) 

(N = 1404)

Visual 
impairment 

(%) 
(N=456)

Univariate analysis Multivariable analysis

Age(years) OR (95% CI) P value OR (95% CI) P value
60 – 69 856 (60.97) 94 (20.61) 1 1
70 – 79 466 (33.19) 231 (50.66) 4.51 (3.46-5.88) <0.001 4.27 ( 3.26-5.58) <0.001
≥ 80 82 (5.84) 131 (28.73) 14.72 (10.38-

20.88)
<0.001 13.85 (9.72-19.73) <0.001

Gender
Men 629 (44.80) 192 (42.11) 1 1
Women 775 (55.19) 264 (57.89) 1.11 (0.90-1.38) 0.308 1.04 (0.80-1.35) 0.733
Occupation

Agricultural 992 (70.65) 359 (78.73) 1 1
Others 412 (29.34) 97 (21.27) 0.65 (0.50-0.83) 0.001 0.77 (0.58-1.03) 0.083
Literacy:
Illiteracy 1033 (73.57) 400 (87.72) 1 1
Literacy 371 (26.42) 56 (12.28) 0.38 (0.28-0.52) <0.001 0.52 (0.36-0.75) <0.001

Abbreviation: N;Number, OR; Odds Ratio, CI; Confidence Interval. Best corrected visual acuity (BCVA) in better eye 
measured in logMAR. No Visual impairment (<0.3 logMAR), visual impairment (both low vision (<0.3 logMAR≥1.3 
logMAR), and blindness (>1.3 logMAR). All the independent variables for visual impairment after best correction 
considered in the univariate analysis were included for analysis in multivariable logistic regression model.
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Among the total 426 subjects of bilateral low vision, cataract in 290 (68.07%) people, 
followed by retinal disorders in 122 (28.64%) people, corneal scar in four (5.63%) 
people, glaucoma and posterior capsular opacity in three (0.70%) people each were the 
major causes of low vision after best correction in better eye.

Among the subjects with unilateral low vision, cataract was again the predominant 
cause in 364 (76.15%) people followed by retinal disorders in 100 (20.92%) people, 
corneal scar 5 (1.04%) people, glaucoma and posterior capsular opacification (PCO) 
in four (0.84%) people each. Similarly, retinal disorders in 14 (46.66%) people and 
cataract in 13 (43.33%) people were the major causes of bilateral blindness. Cataract 
in 65 (55.08%) people, retinal disorders in 38 (32.20%) people, phthisis bulbi in 
five (4.25%) people, corneal scar in three (2.54%) people, primary glaucoma in two 
(1.69%) people, secondary glaucoma in two (1.69%) people, and amblyopia in two 
(1.69%) people were the major causes of unilateral blindness (Table 5).

Table 5. Causes of visual impairment in better eye after best correction

Cause
Unilateral low 

vision  (Number/
Percent)

Bilateral low 
vision (Number/

Percent)

Unilateral 
blindness 
(Number/ 

Percent)

Bilateral 
blindness 
(Number/ 

Percent)

Cataract 364 (76.15) 290 (68.07) 65 (55.08) 13 (43.33)
Retinal disorders 100 (20.92) 122 (28.64) 38 (32.20) 14 (46.66)
Corneal scar 5 (1.04) 4(5.63) 3 (2.54) 1 (3.33)
Glaucoma 4 (0.84) 3 (0.70) 2 (1.69)
Optic atrophy 2 (0.47) 1 (3.33)
PCO 4 (0.84) 3 (0.70) 1 (3.33)
Asteroid hyalosis 1 (0.20) 2 (0.47)
Secondary glaucoma 2 (1.69)
Phthisis bulbi 5 (4.24)
Amblyopia 2 (1.69)
Advanced pterygium 1 (0.85)
Total 478 (25.69% of 

all)
426 (22.9% of all) 118 (6.34% of all) 30 (1.61% of all)

Abbreviation: PCO; Posterior capsular opacity. Best corrected visual acuity (BCVA) in better eye measured in logMAR.

Low vision (<0.3 logMAR ≥1.3 logMAR), Blindness (>1.3 logMAR)

Among the 100 people with unilateral low vision due to retinal diseases, dry AMD in 56 
(56%) cases, BRVO and diabetic retinopathy each in 10 (10%), epi-retinal membrane 
(ERM) in eight  (8%), myopic retinal degeneration and macular scar each representing 
in 4 (4%) cases were identified.
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Similarly, among the 122  people of bilateral low vision due to retinal causes, dry 
AMD was the most common cause in 64 (52.45%) cases followed by branch retinal 
vein occlusion (BRVO) in 13 (10.65%), ERM in five (9.01%), DR in six (5.75%), 
myopic retinal degeneration in seven (5.74%), macular hole in five (4.09%), macular 
scar in three (3.28%) and wet AMD in three (2.46%) cases were identified. Among the 
38 subjects with unilateral blindness due to retinal causes; dry AMD in seven (18.42%) 
cases,  wet AMD in six (15.79%), ERM in six (15.79%), myopic retinal degeneration 
in five (13.16%), DR in three (7.89%), BRVO in two (5.26%), macular scar in three 
(7.29%), and macular hole in two (5.26%) cases were identified.  Similarly, among the 
14 subjects with bilateral blindness due to retinal causes, dry AMD in six (42.85%) 
cases, wet AMD in five (35.71%), myopic retinal degeneration in two (14.28%), and 
retinal detachment in one (7.14%) cases were identified. None of the subjects had 
grade four hypertensive retinopathy in the study (Table 6).

Table 6. Retinal causes of visual impairment in better eye after best correction 

Cause Unilateral low vision 
(Number/Percent)

Bilateral low vision 
(Number/Percent)

Unilateral blindness 
(Number/Percent)

Bilateral blindness 
(Number/Percent)

Dry AMD 56 (56) 64 (52.45) 7 (18.42) 6 (42.85)
Wet AMD 2 (2) 3 (2.46) 6 (15.79) 5 (35.71)
BRVO 10 (10) 13 (10.65) 2 (5.26)
ERM 8 (8) 11 (9.01) 6 (15.79)
CRVO 2 (2) 2 (1.64) 1 (2.63)
Diabetic retinopathy 10 (10) 7 (5.74) 3 (7.89)
Macular hole 1 (1) 5 (4.09) 2 (5.26)
Myopic fundus 4 (4) 7 (5.74) 5 (13.16) 2(14.28)
Macular scar 4 (4) 4 (3.28) 3 (7.89)
Retinitis pigmentosa 1 (0.82)
Retinal detachment 1 (0.82) 1 (2.63) 1(7.14)
Hypertensive retinopathy 
(grade three)

2 (2) 3 (2.46) 1 (2.63)

Undetermined cause 1 (0.82) 1 (2.63)
Chorio-retinal 
coloboma

1 (1)

Total 100 122 38 14

Abbreviation: AMD; Age Related Macular Degeneration, BRVO; Branch Retinal Vein Occlusion, CRVO; Central 
Retinal Vein Occlusion, ERM; Epi Retinal Membrane

Best corrected visual acuity (BCVA) in better eye measured in logMAR.

Low vision (<0.3 logMAR ≥1.3 logMAR), Blindness (>1.3 logMAR).
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Discussion

The Bhaktapur district is an adjoining district of Kathmandu, the capital city of Nepal. 
It has no tertiary eye hospital but is served by two primary eye care centers. The 
majority of the population is able to access the tertiary eye hospitals of Kathmandu in 
average of 90 minutes and average distance of 25 kilometer. In this study, we present 
the prevalence of low vision and blindness in the Bhaktapur district in Nepal among 
inhabitants older than 60 years of age.

The mean age of the study participants was 69.64±7.31 years, ranging from 60 to 
95 years. There was a predominance of females (55.86%), illiterates (77.04%), and 
farmers (72.63%). 

Based on presenting visual acuity, the prevalence of low vision and blindness was 
52.90% and 1.94%, respectively. After best correction, the prevalence of low vision 
and blindness was 22.92% and 1.61%, respectively. Presenting visual acuity improved 
by 29.98% of subjects with low vision and 0.33% of subjects with blindness after the 
use of spectacles. This showed that uncorrected refractive error was a major cause 
contributing to low vision and blindness. Routine vision screening, regular follow 
up after cataract surgery and provision of spectacles have to be emphasized in this 
community to reduce these rates of avoidable visual impairment due to uncorrected 
refractive error. This finding was consistent with other studies both from the developed 
and developing world.4,7,13,15,20,38-40

The prevalence of blindness at presentation was 1.94% in our study. The low prevalence 
of blindness in our study is partly due to reduction of cataract blindness and improved 
visual outcomes from modern cataract surgery. A higher utilization of service could 
have led to improved screening and treatment of ocular diseases. 

In the BGS, the prevalence of blindness after best correction was 0.48% in the age 
group 60-69 years, 1.89% in the age group 70–79 years, and 2.06 % in the age group 
above 80 years,20 whereas in our study, the prevalence of blindness was 0.42% in the 
age group 60-69 years, 1.58% in the age group 70-79 years old, and 7.08% at the age 
group 80 years and above. A higher rate of blindness at the age group 80 years and 
above could be due to an increased participation of subjects from this age group (213; 
11.45% of study population) in our study compared to the BGS (97; 2.42% of the study 
population). The BRS was conducted in the district whereas the BGS was conducted 
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at the base hospital. Therefore, this could have also resulted in a higher participation 
among the very elderly age group. 

In the NBS conducted in 1981among the blind population,22 the prevalence of blindness 
was 61.8% at the age group 60 years and above. There has been a dramatic reduction 
in the rates of blindness since 1981. The reduction in the prevalence of blindness has 
been mainly due to the improvement in the eye health care facilities especially due 
to an increase in the cataract surgical coverage (CSC). The CSC for the visual acuity 
<3/60 was 35%  in the 1981 NBS,22 58% in the 1995 survey,24  85% in an nationwide 
RAAB survey conducted in  2010,25 while the CSC of Bhaktapur district in 2006 was 
reported 90% in BGS.20 Also, the implantation of intraocular lenses in cataract surgery 
has resulted in better visual outcomes. This can be reflected by the Lumbini eye study 
conducted in 1995 and 2006 where visual outcomes of cataract surgery had improved 
over the past 10 years.23,24  Among the subjects who had undergone cataract surgery, the 
presenting visual acuity of more than or equal to 6/18 in Bhaktapur district was 54.5% 
in 2006, while the Lumbini survey in 2006 reported 61.4%, an enormous improvement 
compared to the Lumbini survey 1995 result that reported just 15%.20,24,38 Only 15% 
cases undergoing cataract surgery in 1995 had IOL implantation while almost 90% of 
cases had IOL implantation in 2006.24,38 The low rate of blindness in the present study 
reflected the acceptability for the cataract surgery.

In this study, cataracts (68.07%) followed by retinal disorders (28.64%) were the major 
causes of low vision after best correction. In BGS, cataract and retinal disorders was 
the first and second most common cause of blindness responsible for 60.8% and 11.4% 
respectively.20 Similarly, cataracts (43.33%) and retinal disorders (46.66%) were again 
the major causes of bilateral blindness in the BRS while in the BGS, cataract and 
retinal diseases comprising of 47.1% and 14.7% respectively. These similar findings to 
the BGS,20 which was conducted in the same population six years ago, reiterates that 
cataract still remains the major cause of blindness. Thirty years ago the NBS figures 
found that cataract was responsible for 66.8% and retinal disorder 3.3% of bilateral 
blindness. Thus blindness caused by retinal disorders in this study was higher when 
compared to both the BGS and NBS.20,21 This could probably for a part be due to an 
inclusion of a more elderly age group, increase in life expectancy and also an increase 
in age related retinal disorders, especially those related to systemic hypertension and 
diabetes. However, this also could for a part be due to a better coverage of cataract 
service leading to increase in proportion of other diseases. Among the retinal causes 
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for low vision and blindness, AMD was the most common cause, followed by retinal 
vascular diseases such as RVO and DR. Our findings suggest that with the aging 
population, retinal diseases become major causes for blindness. Our findings are 
consistent with other studies.4,6,13-15,17,19  A recommendation of healthy lifestyle, which 
includes healthy diet, cessation of smoking and the use of protective measures for 
sunlight exposure, can help prevent AMD as well as diabetes and so DR.42-45 Increased 
utilization of allied ophthalmic personnel trained in fundus photography for early 
screening of retinal diseases and subsequent referral of vision threatening conditions 
such as DR could help reduce blindness in resource-limited developing countries.46 The 
burden of retinal blindness will become a serious public health problem in the coming 
years with this increasing trend in Nepal as well as globally. Timely precautions and 
improved treatment facilities are recommended to address this problem.4,6,12,14-16,18,23-25 

The rates of blindness increased with age. The higher prevalence of cataract and 
increase in the frequency of age related ocular disorders could be the possible reasons 
for the higher rate of blindness in this elderly age group of 80 years and above. Our 
findings agree with other studies conducted in the region,20,26,47,48 as well as around the 
world.3,4,12

Age (p<0.001) and illiteracy (p<0.001) were found to be significantly associated with 
visual impairment in multivariate analyses. The risk of developing visual impairment 
in the 70-79 years age group was four times higher  (95% CI:3.26-5.58) and 14 times 
higher (95% CI: 9.72-19.73) in the age group 80 years and more, as compared with 
the 60-69 year age group. The increase in visual impairment with increase in age was 
consistent with other studies from Nepal and neighboring countries.20,21,26,47,48 The 
possible reason for this is due to increase in age related eye diseases especially retinal 
diseases, which are not treatable, such as advanced dry AMD.

Females had a slightly higher prevalence of visual impairment; however this was not 
statistically significant. Our finding is consistent with the report from the BGS,20  and 
other studies conducted in Nepal.22,24 None of the studies in Nepal reported visual 
impairment higher in males as compared to females. The possible reason for more 
visual impairment among females could be due to unequal access to healthcare and 
social stigma in wearing spectacles. While analyzing for cataract as the cause of low 
vision and blindness, females had a higher prevalence of both unilateral (53.13%) 
and bilateral low vision (59.31%). However, there were also more females with 
pseudophakia in one eye (55.22%) and both eyes (58.39%).This shows that females 

Prevalence and causes of low vision and blindness



Bhaktapur Retina Study98

Chapter

had benefitted the most by utilizing cataract surgery services. In a recent National 
RAAB survey conducted in 2010, there was also no significant difference for cataract 
surgical coverage among the gender.25 The major barrier for the cataract surgery was 
found to be the inability to afford surgery.25

Visual impairment among the BCVA group was found to be significantly higher 
among the subjects involved in agricultural occupations (p=0.001) and among the 
persons who were illiterate in both the presenting and BCVA group (p<0.001). These 
findings were similar to the Pakistan National Blindness Survey.48   As AMD was the 
major cause of blindness, we can state that probably protective measures to prevent 
sunlight exposure were not taken by those working in the field. Similarly, this disparity 
could also probably be due to a higher level of awareness among the literates and 
other occupational groups49 who could have had access to better quality of food, less 
exposure to sunlight, increased use of protective sunglasses, and timely eye checkups.

The majority of the causes of low vision and blindness found in our study can be 
treated. Despite this fact, our findings suggest that awareness campaigns and treatment 
strategies against major blinding diseases should be focused on those at the age 60 
years and above to prevent or treat low vision and blindness.

The strength of the study is the large sample size of the elderly population and the 
detailed retinal examination carried out.  The weakness is that our study comprised 
only one district in Nepal. 

Conclusion
Prevalence of visual impairment in Nepal was high among the age group 60 years 
and above. Refractive error was the major cause of low vision, followed by cataract 
and retinal disorders. Screening of those populations at the age 60 years and above, 
providing glasses and timely referral and treatment can help reduce visual impairment.
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Abstract 

Background

Early detection can reduce irreversible blindness from retinal diseases. This study aims 
to assess the intra- and inter-rater agreement of retinal pathologies observed on fundus 
photographs between an ophthalmologist and two-mid level ophthalmic personnel 
(MLOPs).

Method

A population-based, cross-sectional study was conducted among subjects 60 years 
and above in the Bhaktapur district of Nepal.  Fundus photographs of 500 eyes of 
500 subjects were assessed. The macula-centered 45-degree photographs were graded 
twice by one ophthalmologist and two MLOPs. Intra-rater and inter-rater agreements 
were assessed for the ophthalmologist and the MLOPs. 

Result

Mean age was 70.22 years ± 6.94 (SD). Retinal pathologies were observed in 55.6% 
of photographs (age-related macular degeneration: 34.2%; diabetic retinopathy: 4.2%; 
retinal vein occlusion: 3.8%). Twelve (2.4%) fundus pictures were non-gradable. 
The intra-rater agreement for overall retinal pathologies, retinal hemorrhage, and 
maculopathy were substantial both for the ophthalmologist as well as for the MLOPs. 
There was moderate inter-rater agreement between the ophthalmologist and the first 
MLOP on second rating for overall retinal pathologies, [kappa (k); 95% CI = 0.59 
(0.51-0.66)], retinal hemorrhage [k; 95% CI = 0.60 (0.41-0.78)], and maculopathy [k; 
95% CI= 0.52 (0.43-0.60)]. Inter-rater agreement between the ophthalmologist and the 
second MLOP for second rating was moderate for overall retinal pathologies [k; 95% 
CI = 0.52 (0.44-0.60)], substantial agreement for retinal hemorrhage [k; 95% CI = 0. 
68 (0.52-0.84)], moderate agreement for maculopathy [k; 95% CI = 0.59 (0.50-0.67)]. 

Conclusion

There is moderate agreement between the MLOPs and the ophthalmologist in grading 
fundus photographs for retinal hemorrhages and maculopathy.
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Introduction

Retinal disorders are among the leading cause of visual impairment and avoidable 
blindness, not only in developed but also in developing countries. Increases in life 
expectancy along with changes in lifestyle and dietary habits have resulted in increases 
in blindness from diabetic retinopathy (DR) and hypertension-related retinal problems 
in addition to age-related macular degeneration (AMD).1-4 Retinal disease has been 
identified as the major cause of blindness after cataracts in a population-based study 
conducted recently in Nepal.5,6

Several studies have shown strong agreement between ophthalmoscopy and fundus 
photograph grading for detecting DR as well as digital fundus imaging and stereoscopic 
fundus pictures for detecting AMD.7-11 Similarly, there is good agreement between 
grading conventional 45 degree images and ultra-wide-angle images in detecting the 
macular pathology.12 Therefore, digital imaging of the retina could be a useful tool for 
screening of retinal diseases in large epidemiological studies in both developed and 
developing counties.

The majority of retinal diseases are asymptomatic until there has been significant 
damage to the retina. Nepal has one ophthalmologist per 200,000 inhabitants and limited 
vitreo-retinal services, centered mainly in the urban areas. For this reason and lack of 
awareness, patients usually present late in the course of disease.13,14 Preservation of 
vision mainly depends on the timely detection and prompt treatment of sight threatening 
retinal conditions.15,16 Most districts in Nepal have district community eye centers 
which are primary level eye health facilities run by mid-level ophthalmic personnel 
(MLOP) who are trained to provide treatment for simple ocular problems. Training 
MLOPs to obtain and interpret fundus photographs depicting normal and abnormal 
retinal conditions could facilitate screening for visually threatening retinal diseases. 
This could lead to early diagnosis and timely referral of patients to an ophthalmologist. 

This study will compare the agreement between MLOPs and an ophthalmologist 
regarding the grading of fundus photographs for the assessment of retinal pathologies. 
To the best of our knowledge, this is the first population-based study of its kind in 
Nepal. We hope, the findings from this study will be useful in setting up a system 
of screening of patients with retinal diseases by MLOPs, especially in remote areas 
of Nepal, and the results of this study could also be of importance and interest in 
developed countries.

Intra and inter-rater agreement to diagnose retinal diseases on fundus photographs
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Subjects and Methods

The Bhaktapur Retina Study is a population-based, cross-sectional study conducted 
to estimate the prevalence of vitreo retinal diseases among residents 60 years and 
older in the Bhaktapur district of Nepal. This is the second survey on the same cohort 
that was enrolled for the Bhaktapur Glaucoma Study conducted between 2007-2010. 
The study subjects were enrolled from August 2013 to December 2014 at Bhaktapur 
District Community Eye Center, a primary eye care facility. Detailed demographics 
of the study subjects have been described elsewhere.17 Briefly, the second survey was 
conducted on the same population after a period of 5 years, primarily to study retinal 
disorders. Study participants were recruited from 30 clusters of the district, and a sample 
size of 2100 participants was calculated for the retinal study. All subjects attended the 
community eye center in Bhaktapur district and underwent an ocular examination. A 
detailed history, biomicroscopic examination of the eye, including measurement of 
the intraocular pressure and a dilated fundus examination were conducted. Fundus 
photograph of the right eye of 500 cases were enrolled in the study for grading. The 
number of subjects calculated to reach 80% power for assessing the intra-rater and 
inter-rater agreement was at least 475.18 The fundus picture was taken after dilating the 
pupil and comprised of macula-centered 45-degree single photographs using a Canon 
digital fundus camera (CRX, Canon Company). Trained ophthalmic photographers 
were involved in fundus photography. 

A special questionnaire to rate retinal pathology was designed with reference to 
some studies conducted on diabetic retinopathy, age related macular degeneration, 
cataract,19-21 and also after consultation with ophthalmologists, public health experts 
and statisticians. The questionnaire was pre-tested by rating 50 fundus photographs. 
There was no problem while rating the photographs by an ophthalmologist and mid-
level ophthalmic personnel. 

An ophthalmologist and two MLOPs independently graded the fundus photographs 
twice at three weekly intervals using a 17-inch computer monitor. No additional training 
was given between the first and second reading of fundus photographs. MLOPs are 
trained to deliver primary eye care at the district level. Before getting involved in the 
study, the MLOP received training regarding the grading of fundus photographs. The 
training conducted by the ophthalmologist was based upon diagnosing retinal diseases 
by interpreting several fundus photographs. 
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A questionnaire was developed in which the graders were asked to assess fundus 
photographs as normal or abnormal, presence or absence of retinal hemorrhages, and 
presence or absence of maculopathy and other retinal abnormalities. They were also 
asked to state when the fundus photo could not be graded. DR was graded according 
to the Early Treatment Diabetic Retinopathy Study Criteria.15 Likewise, AMD was 
categorized according to the International classification developed by the International 
ARM Epidemiological Study Group.22 Both the intra-rater (the agreement between 
one grader) and inter-rater agreement (agreement between two different graders) were 
assessed in the study through the use of the kappa coefficient (k). The agreement 
was less than chance if kappa was <0.01, slight agreement if kappa was 0.01-0.20, 
fair agreement if kappa was 0.21-0.40, moderate agreement if kappa was 0.41-0.60, 
substantial agreement if kappa was 0.61-0.80 and almost perfect agreement if kappa 
was 0.81-0.99.23 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 to those unable to read. The subjects were asked to sign the consent form, 
and thumb impressions were taken for those unable to sign before enrollment into the 
study. Statistical analysis was performed using the STATA 9.0 (Stata Corp LD, College 
Station, Texas, USA).

Results

500 single fundus photographs of right eyes of 500 subjects were graded. The age 
ranged from 60 to 93 years with an average age of 70.22 ± 6.94 S.D years. Females 
(54.8%) outnumbered males. Retinal pathologies were observed in 55.6% of study 
eyes on clinical examination by the ophthalmologist. AMD was the predominant 
retinal problem (34.2%), followed by various grades of hypertensive retinopathy 
(4.6%), diabetic retinopathy (4.2%), retinal vein occlusion (3.8%), and other retinal 
pathologies (6.6%). Twelve (2.4%) fundus pictures were not gradable due to media 
haze. 

Intra-rater Agreement of the Ophthalmologist and MLOPs

There was substantial intra-rater agreement of the ophthalmologist for overall retinal 
pathologies [k; 95% confidence interval (CI)= 0.72 (0.66-0.79)], retinal hemorrhage 
[k; 95% CI= 0.74 (0.60-0.87)], and maculopathy [k; 95% CI= 0.73 (0.65-0.80)]. The 
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intra rater agreement of first MLOP was moderate for overall retinal pathologies [k; 
95% CI= 0.41 (0.34-0.49)] and retinal hemorrhage [k; 95% CI = 0.51 (0.26-0.76)], 
and fair agreement for maculopathy [k; 95% CI = 0.37 (0.28-0.45)]. Likewise, the 
intra-rater agreement of second MLOP was moderate for overall retinal pathologies 
[k; 95% CI = 0.60 (0.53-0.68)], almost perfect agreement for retinal hemorrhage [k; 
95% CI= 0.84 (0.72-0.97)], and substantial agreement for maculopathy [k; 95% CI = 
0.70 (0.62-0.77)] (Table 1). 

Table 1. Intra-rater agreement for fundus photograph reading by the 
ophthalmologist and by two MLOPs

Retinal findings Ophthalmologist 
(Kappa value; 

95% CI)

MLOP 1 
(Kappa value; 

95% CI)

MLOP 2 
(Kappa value; 

95% CI)

Overall retinal pathologies 0.72 (0.66-0.79) 0.41 (0.34-0.49) 0.60 (0.53-0.68)

Retinal hemorrhage 0.74 (0.60-0.87) 0.51 (0.26-0.76) 0.84 (0.72-0.97)

Maculopathy 0.73 (0.65-0.80) 0.37 (0.28-0.45) 0.70 (0.62-0.77)

Non gradable 0.85 (0.77-0.92) 0.81 (0.73-0.89) 0.70 (0.59-0.81)

Abbreviations: MLOP; Mid-Level Ophthalmic Personnel, CI; Confidence Interval

Inter-rater Agreement between Ophthalmologist and MLOP on First Rating

There was moderate inter-rater agreement between the ophthalmologist and the first 
MLOP for the first rating for overall retinal pathologies [k; 95% CI= 0.44 (0.37-0.51)], 
retinal hemorrhage [k; 95% CI = 0.41 (0.22-0.61)], and maculopathy [k; 95% CI= 
0.44 (0.34-0.55)]. Likewise, the inter-rater agreement between the ophthalmologist 
and the second MLOP for first rating was moderate for overall retinal pathologies 
[k; 95% CI= 0.53 (0.45-0.61)], substantial agreement for retinal hemorrhage [k; 95% 
CI= 0. 62 (0.46-0.78)], moderate agreement for maculopathy [k; 95% CI= 0.58 (0.49-
0.67)]. The inter-rater agreement between first MLOP and the second MLOP for 
first rating showed fair agreement for overall retinal pathologies [k; 95% CI= 0.33 
(0.25-0.41)], substantial agreement for retinal hemorrhage [k; 95% CI = 0.63(0.41-
0.85)], and moderate agreement for maculopathy [k; 95% CI= 0.46 (0.36-0.56)]  
(Table 2). 
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Table 2: Inter-rater agreement between the ophthalmologist and two MLOPs at 
the first rating 

Retinal findings Ophthalmologist 
Vs MLOP 1 

(Kappa value; 
95% CI)

Ophthalmologist 
Vs MLOP 2 

(Kappa value; 
95% CI)

MLOP 1 Vs 
MLOP 2 

(Kappa value; 
95% CI)

Overall retinal pathologies 0.44 (0.37-0.51) 0.53 (0.45-0.61) 0.33 (0.25-0.41)

Retinal hemorrhage 0.41 (0.22-0.61) 0.62 (0.46-0.78) 0.63 (0.41-0.85)

Maculopathy 0.44 (0.34-0.55) 0.58 (0.49-0.67) 0.46 (0.36-0.56)

Non gradable 0.75 0.66-0.84) 0.71 (0.61-0.81) 0.75 (0.65-0.84)

Abbreviations: MLOP; Mid-Level Ophthalmic Personnel, CI; Confidence Interval.

There was moderate inter-rater agreement between the ophthalmologist and the first 
MLOP on second rating for overall retinal pathologies [k; 95% CI= 0.59 (0.51-0.66)], 
retinal hemorrhage [k; 95% CI= 0.60 (0.41-0.78)], and maculopathy [k; 95% CI= 0.52 
(0.43-0.60)]. Likewise, the inter-rater agreement between the ophthalmologist and the 
second MLOP for second rating was moderate for overall retinal pathologies [k; 95% 
CI= 0.52 (0.44-0.60)], substantial agreement for retinal hemorrhage [k; 95% CI = 0. 
68 (0.52-0.84)], moderate agreement for maculopathy [k; 95% CI= 0.59 (0.50-0.67)]. 
The inter-rater agreement between first MLOP and second MLOP for the second rating 
showed moderate agreement for overall retinal pathologies [k; 95% CI = 0.58 [(0.51-
0.66)], substantial agreement for retinal hemorrhage [k 95% CI= 0.67 (0.49-0.84)], 
and maculopathy [k; 95% CI= 0.65 (0.57-0.73)] (Table 3).

There was substantial agreement on non-gradable fundus photographs for both intra- 
and inter-rater grading between the ophthalmologists and the MLOPs at both the first 
and second readings. 
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Table 3:  Inter-rater agreement between the ophthalmologist and two MLOPs at 
the second rating 

Retinal findings Ophthalmologist 
Vs MLOP 1 

(Kappa value; 
95% CI)

Ophthalmologist 
Vs MLOP 2 

(Kappa value; 
95% CI)

MLOP 1 Vs 
MLOP 2 

(Kappa value; 
95% CI)

Overall retinal pathologies 0.59 (0.51-0.66) 0.52 (0.44-0.60) 0.58 (0.51-0.66)

Retinal hemorrhage 0.60 (0.41-0.78) 0.68 (0.52-0.84) 0.67 (0.49-0.84)

Maculopathy 0.52 (0.43-0.60) 0.59 (0.50-0.67) 0.65 (0.57-0.73)

Non gradable 0.80 (0.72-0.88) 0.71 (0.62-0.81) 0.77 (0.68-0.86)

Abbreviations: MLOP; Mid-Level Ophthalmic Personnel, CI; Confidence Interval.

Discussion

This is the first population-based study to compare agreement between an 
ophthalmologist and MLOPs grading fundus photographs for the assessment of 
retinal pathologies in Nepal. Visual impairment and blindness resulting from retinal 
diseases such as AMD, DR and retinal vein occlusion (RVO) are mainly due to 
the involvement of the macular area.13,14,24,25 AMD was the most common retinal 
condition among the study subjects, while DR and RVO were the next common retinal  
pathologies. 

In our study, the intra-rater agreements for retinal hemorrhage and maculopathy were 
substantial both for the ophthalmologist as well as for one of the MLOPs.

This proves that proper training of MLOPs could be beneficial for screening of retinal 
diseases. There was moderate inter-rater agreement between the ophthalmologist 
and first MLOPs on the first rating and second rating of retinal hemorrhage and 
maculopathy. The inter-rater agreement between ophthalmologist and second MLOP 
for retinal hemorrhage was substantial in both of the ratings. The difference in 
rating agreement between the two MLOPs could be explained by individual levels 
of understanding of the retinal condition. The inter-rater agreement between the two 
MLOPs was also moderate for overall retinal pathologies and maculopathy at first 
rating except for retinal hemorrhage. For retinal hemorrhage, there was substantial 
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inter-rater agreement between the MLOPs in the first as well as the second rating. 
Maculopathy had substantial agreement only in the second rating. Better agreement in 
the second rating was probably due to a better understanding of the retinal conditions 
by repeating the tests. Likewise, the obvious retinal lesions such as retinal hemorrhages 
were better identified while interpreting the fundus photographs. 

Developed countries have adequate human resources and facilities for tele-
ophthalmology, and testing of automated detection of AMD and DR screening of 
retinal disease is underway.26,27 The scenario is still very different in the developing 
world. In Nepal, there are only 275 ophthalmologists for a population of 28 million. 
The majority of the ophthalmologists are providing service in the urban areas, whereas 
more than two-thirds of the population resides in rural parts of the country. Even more 
so, tele ophthalmology is not a well-established model of screening for eye diseases. 
With the increase of diabetes and hypertension as a serious public health problem in 
Nepal, these models of screening need to be prioritized. AMD has been established 
as the most common retinal pathology and leading cause of blindness among elderly 
people in Nepal.5,25 Preservation of vision largely depends upon the early detection 
of such retinal conditions by using cost-effective screening methods conducted by 
MLOPs in countries with inadequate human resources. 

There was exact agreement between ophthalmoscopy and fundus photo grading for 
detecting all grades of DR in studies conducted in the United States.7 In another study 
conducted in the United States, a single field non mydriatric camera was superior 
to screen diabetic retinopathy over ophthalmoscopy.28 Similarly, in another study, 
there was perfect agreement between digital fundus imaging and stereoscopic fundus 
pictures for detecting AMD which led the authors to conclude that digital imaging 
of the retina was useful for epidemiological studies.10 Perfect agreement in detecting 
retinal hemorrhages by one of the MLOPs in our study proved that retinal diseases 
like DR and RVO may not have to be screened by an ophthalmologist. MLOPs 
providing services at the primary eye care level can screen retinal diseases and refer 
patients. This could help in reducing the irreversible blindness caused by retinal  
diseases. 

Non mydriatric fundus cameras can be used for the screening of the majority of sight-
threatening retinal conditions which affect the central part of the retina;29-32 however, 
in our study, retinal examination was done after dilating the pupil in order not to miss 
any retinal pathology during clinical examination. Non mydriatic fundus photography 
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is relatively easy and can be conducted to screen large number of patients in a short 
duration of time. 

Due to the limited number of trained ophthalmologists, the government of Nepal has 
developed a course to certify MLOPs to provide primary eye care in ophthalmology. 
The curriculum for the MLOPs consists of a three-year training program after 
secondary school. It encompasses both general basic science and ophthalmology. 
They are also trained to carry out all related investigations in ophthalmology. Further 
enhancing their skill to interpret posterior segment eye diseases will help in screening 
of retinal conditions. The burden of diabetes and hypertension is expected to increase 
in the future, and by utilizing MLOPs in the screening of retinal diseases, this burden 
can be addressed. This will help in early detection of retinal diseases and prevention 
of blindness. 

The moderate to fair agreement between one MLOP and the ophthalmologist warrants 
caution that some cases of retinal diseases could be missed. We hope that further 
training could improve the agreement between the two observers and can lead to a 
better rate of detection. 

There are several strengths of the study. The large number of subjects and the setting 
where the study was conducted are major strengths. Primary eye care centres therefore 
can function as centres of screening in countries with limited resources. Comparing the 
results from two MLOPs was also the strength of the study.

In our study, elderly people with some media haze could have resulted in non-gradable 
pictures when the pupil had not been dilated for fundus photography. The use of a 
trained photographer and mydriatic photographs could have resulted in a larger number 
of gradable pictures. 

Conclusion

There is moderate to almost perfect agreement between MLOPs and ophthalmologist 
in grading fundus photographs for retinal hemorrhages and maculopathy. Utilization 
of MLOPs to screen retinal diseases at the primary eye care level can help in early 
detection and referral. 
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Abstract

Background

Diabetic retinopathy (DR) and age related macular degeneration (AMD) are among 
the leading causes of visual impairment and blindness in developing countries. This 
study aims to explore the awareness of these retinal diseases in Nepal.

Method

A population based cross-sectional study conducted among age group 60 years and 
older from the Bhaktapur district of Nepal. 1000 consecutive subjects were enrolled 
and subjected to a structured questionnaire. 

Result

Subject age ranged from 60 to 93 years with a mean of 69.5 years ± 7.1 S.D. Males 
and females comprised of 45.1 % and 55.9 % respectively. The majority was illiterate 
(78.2%) and agriculture was the predominant occupation (79.8 %). 12.1 % were aware 
of the effect of diabetes on the eye and among them 99 % were aware that diabetes was 
a blinding disease caused by DR. 11.5 % of the subjects were aware of DR and 10.1 % 
were aware that subjects with diabetes had to undergo an eye examination. Only 7.6 
% of subjects were aware of AMD. 7.5 % and 7.4 % were aware about its aggravation 
with smoking and sunlight exposure respectively. Younger age group, males, literates, 
service holders, best corrected visual acuity >0.3 logMAR, were each significantly 
associated with an increase in awareness of diabetic retinopathy. Smokers and those 
with agricultural occupations were less aware regarding AMD. Those with diabetes, 
with or without DR were significantly more aware than those not having the disease.

Conclusion

Among the Bhaktapur population, awareness on DR and AMD was only 11.5 % and 
7.6 % respectively. Older age groups, females, illiterates, farmers and those with poor 
visual acuity were less aware on these blinding diseases. We recommend eye health 
education programs in the community targeted at raising awareness of these diseases 
and preventive measures. 
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Background
Diabetic retinopathy (DR) and age related macular degeneration (AMD) are the major 
causes of visual impairment and blindness worldwide.1-5 In the developing world, 
diabetes is now recognized as a major public health conditions due to changes in 
lifestyle.6 Diabetic retinopathy is the fifth leading cause of global blindness and the 
most important cause of blindness among the working age group. The increment of 
diabetes has led DR to be an important cause of blindness in the developing world.7 
AMD, which is the third leading cause of global blindness and the most common cause 
of irreversible blindness among the elderly in the developed world, is also a leading 
cause of blindness in the developing countries.8 A study in Nepal reported that AMD 
is a major cause of blindness with a prevalence of blindness 8.7%.9 The prevalence 
increased with life expectancy, and lack of awareness could be a contributing factor.8,9

Blindness from DR and AMD is often preventable since progression is treatable if 
the disorder is detected early.10 Raising awareness on modifiable risk factors not only 
would help reduce the onset of disease and its progression, but also would encourage 
people to seek regular eye examination for early detection.11 Patients usually present 
late in the course of the disease, mainly due to lack of awareness.12 Limited access and 
availability of retinal service in Nepal also add to the problem because of the limited 
numbers of eye hospitals and eye care providers.12,13

This is the first population-based study to explore awareness on major retinal diseases 
such as DR and AMD in Nepal. 

Methods
The Bhaktapur Retina Study (BRS) is a population based cross-sectional study to 
estimate the prevalence of vitreo retinal diseases among subjects 60 years and above 
residing in the Bhaktapur district of Nepal. This is the second survey on the same cohort 
that was enrolled for the Bhaktapur Glaucoma Study (BGS) conducted between 2007- 
2010. Details on demographics of the study group have been described elsewhere.14 
In brief, study participants were enumerated from 30 clusters of the district. A sample 
size of 2100 was calculated after assuming 7% prevalence for vitreo-retinal disorders 
in individuals 60 years and older, a relative precision of 25%, 85% compliance, and a 
design effect of 2. The 7% of vitreo retinal disorder was derived from the occurrence 
of retinal disorders in the BGS.4 All subjects attended the community eye centre in the 
Bhaktapur district and underwent an ocular examination. 1000 consecutive subjects of 
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the total of 2100 attending from August 2013 to September 2014 were enrolled in this 
study. 

A structured questionnaire was developed to assess the awareness on diabetic ocular 
problems and AMD. The questionnaires on diabetic ocular problems focused on 
the effect of diabetes on eyesight, awareness of diabetic retinopathy and the need to 
visit an eye specialist. If aware of DR, the source of awareness was also asked. The 
questionnaire for AMD focused on awareness of AMD, association with smoking, 
sunlight exposure and the protective effect of consumption of green leafy vegetables, 
fish and antioxidant vitamins.

The questionnaire was developed specifically for this study to assess awareness of 
these two blinding diseases. A total of four questions focused on diabetic ocular 
problems, and five questions were directed toward AMD and DR. The questionnaires 
were pretested before final enrollment in the study and were administered prior to 
the eye examination. Mid-level ophthalmic personnel were involved in the interview, 
and 50 cases were pretested. No respondents reported difficulties in answering the 
questionnaire. 

When the subjects were able to read and write in the national Nepali language, they 
were categorized as literate as defined by the Government of Nepal. The predominant 
profession was considered as the occupation. The best corrected visual acuity (BCVA) 
was assessed using the logarithm of minimum angle of resolution (logMAR) with 
tumbling E charts placed at 4 meters. All patients underwent a detailed history, anterior 
segment and dilated fundus examination including measurement of intraocular pressure. 
Two retina specialists performed standardized eye examination on the patients. 

A total of five fundus photographs were taken of each eye after mydriasis using a 
Canon digital fundus camera by a trained mid-level ophthalmic personnel, government 
certified course to provide primary eye care in ophthalmology. The blood pressure and 
random blood sugar were recorded. 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. Glycosylated hemoglobin was not measured in this series.

Diabetic retinopathy was graded as per the Early Treatment Diabetic Retinopathy 
Study Criteria.10 Like-wise; AMD was categorized according to the International 
classification developed by the International ARM Epidemiological Study Group.15
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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. The 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.

Statistical Analysis

Descriptive statistical measures such as mean ± S.D and percentages were used 
to summarize continuous variables and categorical variables respectively. The 
association between awareness and potentially predictive factors were assessed using 
a univariate logistic regression followed by a multiple logistic regression analysis. 
Those variables which were found significant in a univariate analysis were considered 
as candidate variables for multiple logistic regressions. We have carried out univariate 
and multivariate analysis only for awareness of diabetic retinopathy and age related 
macular degeneration. For the rest of the questions on awareness, we have reported 
descriptive analysis only.

The final set of significant factors associated with awareness was identified through the 
use of forward stepwise selection procedure with entry probability of 0.05 and removal 
probability of 0.10. All the statistical analysis was performed by using STATA 9.0 
(Stata Corp LD, College Station, Texas, USA). Results were considered statistically 
significant at 5% level of significance.

Results
Demographic Information

Information regarding awareness was obtained in 97% of DR cases and 93% of AMD 
cases. Ages ranged from 60 to 93 years, with an average age of 69.5 years ± 7.1 S.D.  
More than half of the cases belonged to the 60-69 year age group. Females (55.9%) 
were significantly higher (p=0.012) as compared to males (45.1%). Due to higher 
life expectancy in the females, we had more females in the study. Among the total 
subjects, 768 (76.8%) were illiterate.  Agriculture was the predominant occupation in 
799 subjects (79.8%) followed by housewives in 81 subjects (8.1%), service holders 
in 58 subjects (5.8%) and others in 62 subjects (6.2%) (Table 1).

Population awareness of diabetic eye disease and age related macular degeneration



Bhaktapur Retina Study124

Chapter

Table 1. Demographic profile of enrolled subjects in the study

Characteristics Number (%)

Age group (years)

60-69 years 518 (51.8)

70-79 years 373 (37.3)

≥80 years 109 (10.9)

Gender Male 451 (45.1)

Females 549 (54.9)

Literacy Illiterate 768 (76.8)

Literate 232 (23.2)

Occupation Agriculture 799 (79.9)

Housewife 81 (8.1)

Service holders 58 (5.8)

Others 62 (6.2)

Diabetes mellitus was found in 85 cases (8.5%). Duration of diabetes ranged from 2 
days to 25 years with an average duration of 6.8 years ± 5.5 S.D. Almost two-thirds 
presented with a history of diabetes duration less than 10 years. Among the total enrolled 
cases, only 42% had normal retinal findings, whereas 2% had non-gradable fundus 
findings due to hazy media because of cataract. AMD was the most common retinal 
disease, which was found in 371 subjects (37%). Diabetic retinopathy comprised of 27 
cases (3%), and hypertensive retinopathy was encountered in 58 cases (6%). The rest 
of the 106 cases (11%) had other retinal problems (Figure 1).
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Figure 1. Prevalence of retinal disease among the study subjects (n = 1000)

Abbreviation: AMD; Age-related Macular Degeneration 

Awareness of Diabetic Ocular Problems and AMD

Among the enrolled cases, only 10 to 12 percent of the population was aware of diabetic 
consequences for the eyes. Among them, 99 subjects (12.2%) were aware that 
diabetes mellitus caused damage to the eyes, 112 subjects (11.5%) had awareness 
regarding potential decrease in vision, and 99 subjects (10.2%) were aware of diabetic 
retinopathy and the need for diabetics to visit their eye specialists regularly (Table 2). 
The source of awareness of DR among these 99 diabetic cases who were aware of DR 
was from doctors including ophthalmologists in 42 cases (42.4%), family members in 
24 cases (24.2%), friends in 9 cases (9.1%), magazines in 6 cases (6.1%), and other 
sources in 18 cases (18.2%). Similarly, only 7 to 10 percent were aware of AMD and 
its associations (Table 2).
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Table 2.  Awareness of diabetic ocular problems and age related macular 
degeneration

Yes (%) No (%) Total

Diabetes 
mellitus

Does diabetes mellitus damage eyes? 118 (12.2) 852 (87.8) 970

Does diabetes mellitus impair eye 
sight?

112 (11.5) 858 (88.5) 970

Are you aware of diabetic retinopathy? 99 (10.2) 871 (89.8) 970

Should a person with diabetes visit an 
eye specialist?

99 (10.2) 871 (89.8) 970

Age-related 
macular 
degeneration

Are you aware of AMD? 71 (7.6) 858 (92.4) 929

Do you know smoking aggravates 
AMD?

70 (7.5) 859 (92.5) 929

Do you know sunlight exposure 
aggravates AMD?

69 (7.4) 860 (92.6) 929

Do you know green vegetables and fish 
protect against AMD?

94 (10.1) 835 (89.9) 929

Do you know that certain vitamin help 
slow AMD progression?

89 (9.6) 840 (90.4) 929

Abbreviation: AMD; Age-related Macular Degeneration

Factors Associated with Awareness of Diabetic Retinopathy

The association of awareness of DR and AMD was assessed using logistic regression. 
Univariate logistic regression analysis showed that younger age, male gender, literates, 
service holders, BCVA ≥ 0.3 logMAR, diabetics, longer duration of diabetes, and 
the presence of diabetic retinopathy each was significantly associated with higher 
awareness of DR as shown in Table 3. Multiple logistic regressions also showed that 
the awareness of DR was significantly higher among literates compared to illiterates 
and between subjects having underlying diabetes mellitus compared to those not 
having diabetes (Table 5). 

Among the 27 cases with DR, only 2 cases had prior intervention with laser therapy 
or anti vascular endothelial growth factor (VEGF). 18 cases of the 27 cases with DR 
were unaware of DR. Sight threatening retinopathy with clinically significant macular 
edema (CSME) and proliferative diabetic retinopathy (PDR) was found in 7 cases of 
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the 27 cases with DR. Among these 7 sight threatening cases, five cases were aware 
of DR (Table 3).

Table 3.  Association of awareness of diabetic retinopathy in the population: 
Univariate logistic regression

Characteristics No (%) Yes (%) Total Odds 
Ratio

P - value 95% C. I.

Age (Years)
60 -69
 70-79
≥ 80

435 (86.8)
338 (93.1)

98 (92.4)

66 (13.2)
25 (6.9)

8 (7.5)

501
363
106

1.00
0.48
0.53

0.003
0.113

0.3 - 0.8
0.2 - 1.1

Sex
Male 
Female

382 (87.4)
489 (91.7)

55 (12.6)
44 (8.3)

437
533

1.00
0.62 0.028 0.4 - 0.9

Occupation
Agriculture
Service holders
Housewives
Others

709 (91.3)
39 (72.2)
71 (87.6)
52 (88.1)

67 (8.7)
15 (27.8)
10 (12.3)

7 (11.9)

776
54
81
59

1.00
4.07
1.49
1.42

< 0.001
0.269
0.402

2.1 - 7.7
0.7 - 3.0
0.6 - 3.2

Education 
Illiterate
Literate 

690 (92.2)
181 (81.5)

58 (7.7)
41 (18.5)

748
222

1.00
2.69 < 0.001 1.7 - 4.1

BCVA (logMAR)
≥0.3
< 0.3

442 (86.8)
429 (93.1)

67 (13.2)
32 (6.9)

509
461

1.00
0.49 0.001 0.3 -  0.8

Smoking
No smoking
Present smoker
Past smoker

256 (91.1)
296 (88.9)
319 (89.6)

25 (8.9)
37 (11.1)
37 (10.4)

281
333
356

1.00
1.28
1.18

0.365
0.323

0.7  - 2.2
0.7  - 2.0

Diagnosis of diabetes
No
Yes

820 (92.6)
51 (60.0)

65 (7.3)
34 (40.0)

885
85

1.00
8.41 < 0.001 5.1 - 13.9

Duration of diabetes 
(years)
0 - 4 
5 - 9
≥ 10

25 (75.7)
15 (57.7)
11 (42.3)

8 (24.3)
11 (42.3)
15 (57.7)

33
26
26

1.00
2.29
4.26

0.144
0.011

0.8 - 6.9
1.4 - 12.9

Diabetic  retinopathy
No
Yes

853 (90.5)
18 (66.7)

90 (9.5)
9 (33.3)

943
27

1.00
4.73 < 0.001 2.1 - 10.8

Abbreviation: CI; Confidence Interval, BCVA; Best Corrected Visual Acuity, AMD; Age related Macular Degeneration, 
logMAR; Logarithm of Minimum Angle of Resolution 
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Factors Associated with Awareness of Age-Related Macular Degeneration

Univariate logistic regression analysis showed that service holders were significantly 
more aware of AMD relative to those involved in agriculture work. Awareness was 
less among the elderly people of the 70-79 years age group, female gender, illiterates, 
smokers and those with BCVA ≥ 0.3 logMAR as shown in Table 4.

Awareness of AMD was considerably higher among service holders in comparison 
to those with agricultural occupations as depicted by the multiple logistic regression 
analysis (Table 5).

Out of 337 AMD cases, only 20 subjects were aware of AMD (Table 3). None of them 
had undergone any specific treatment for AMD. Likewise, among the total 337 AMD 
cases, 254 cases were smokers.

Table 4.  Association of awareness of age-related macular degeneration in the 
population: Univariate logistic regression

Characters No (%) Yes (%) Total  Odds 
Ratio

P –value 95% C I

Age (Years)
60 -69
70-79
≥80 

434 (91.2)
324 (92.8)
100 (96.2)

42 (8.8)
25 (7.2)

4 (3.8)

476
349
104

1.00
0.79
0.41

0.389
0.099

0.5 - 1.3
0.1 - 1.2

Sex
Male 
Female

378 (90.9)
480 (93.6)

38 (9.1)
33 (6.4)

416
513

1.00
0.68 0.125 0.4 - 1.1

Occupations
Agriculture
Service holders
Housewives
Others

681(93.2)
49 (84.5)
75 (94.9)
53 (86.9)

50 (6.8)
9 (15.5)

4 (5.1)
8 (13.1)

731
58
79
61

1.00
2.49
0.72
2.04

0.020
0.544
0.078

1.1 - 5.4
0.2 - 2.0
0.9 – 4.5

Education
Illiterate
Literate 

654 (93.3)
204 (89.5)

47 (6.7)
24 (10.5)

701
228

1.00
1.63 0.061 0.9  - 2.7

BCVA(logMAR)
≥ 0.3
<0.3

470 (91.4)
388 (93.5)

44 (8.6)
27 (6.5)

514
415

1.00
0.75 0.241 0.4 - 1.2
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Characters No (%) Yes (%) Total  Odds 
Ratio

P –value 95% C I

Smoking
No smoking
Present smoker
Past smoker

234 (91.4)
312 (93.1)
312 (92.3)

22 (8.6)
23 (6.9)
26 (7.7)

256
335
338

1.00
0.78
0.88

0.430
0.690

0.4 -1.4
0.5 -1.6

AMD cases
No
Yes

541(91.4)
317 (94.1)

51 (8.6)
20 (5.9)

592
337

1.00
0.67 0.142 0.4 - 1.1

Abbreviation: CI; Confidence Interval, BCVA; Best Corrected Visual Acuity, AMD; Age-related Macular Degeneration, 
logMAR; Logarithm of Minimum Angle of Resolution 

Table 5. Multiple logistic regression analysis for awareness of diabetic 
retinopathy and age-related macular degeneration 

Characters OR P- value 95% C.I.

Awareness of
 Diabetic retinopathy

Age (years)
60 -69
 70-79
≥80 

1.00
0.56
0.80

0.025
0.602

0.3 - 0.9
0.3 - 1.7

Education
Illiterate 
Literate

1.00
2.38 <0.001 1.5 – 3.7

Diagnosis of diabetes
No
Yes

1.00
7.83 <0.001 4.6 – 13.1

Awareness of AMD Occupations
Agriculture
Service holders
Housewives
Others 

1.00
2.49
0.72
2.04

0.020
0.544
0.078

1.1 – 5.4
0.2 – 2.1
0.9 – 4.5

Abbreviation: CI; Confidence Interval, AMD; Age-related Macular Degeneration 

Discussion

This is the first population-based study to explore the awareness of DR and AMD in 
the elderly people of Nepal. Bhaktapur district is situated approximately 15 Km away 
from the capital city, Kathmandu in the mid-mountain region of Nepal. It is divided in 
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to two municipalities and 16 village development committees (VDC). Municipalities 
are taken as urban and VDC’s as rural areas of the district. 

Retinal disorders are the third leading cause of blindness in Nepal, right behind 
cataract and its iatrogenic sequelae.16 In the recent BGS that used the same cohort as 
our current study, retinal diseases were found to be the most common cause of visual 
impairment and blindness.17 A report from the BGS showed that AMD was the most 
common retinal disorder followed by DR and retinal vein occlusion among the age 
group 40 years and above.4 In our current study, AMD was again identified as the most 
common retinal disease among the age group 60 years and above. 

The awareness of DR among diabetics in our population was only 40%. The awareness 
of DR among diabetic patients in another population-based study conducted in an 
urban area of Nepal was 50%, which was higher than our study.13 This difference 
could have been due to a difference in study age group, which was more than 60 years 
of age in the present study and above 40 years in the urban study. The elderly age 
group and those residing in rural areas of the district were less aware of the condition 
probably due to the limited access to information and low rate of literacy. The overall 
rate of awareness of DR in our study (11.5%) was even lower compared to studies 
conducted in our neighboring country India where the rates of awareness ranged from 
19-37%.11,18,19 This could be explained by poorer economic conditions in Nepal when 
compared to India. 

Physicians and family members were the predominant source for awareness of DR in 
our study, similar to studies conducted in India.11,20 Studies conducted among diabetics 
attending a hospital have almost always shown a higher awareness (67-87%) of DR in 
Nepal and other countries.12,21-24 A more comprehensive health care strategy, including 
timely referral to an ophthalmologist by physicians and other eye care providers, 
could potentially lead to this higher rate of awareness in our study population. Older 
persons, females, illiterates, farmers and BCVA<0.3 logMAR were significantly less 
aware about DR in our study, implicating that these groups need to be targeted more 
specifically.

In our series, only 7.6 % of subjects were aware of AMD. The availability of effective 
treatment in the modern era combined with the possibility of prompt detection of sight 
threatening maculopathy for wet AMD has a great potential of reducing the risk of 
blindness.25 Remarkably, in a developed country like Australia where awareness of 
cataract (98%) and glaucoma (93%) are high, the awareness of AMD was only slightly 
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higher (20%) than in our study population.26 Similarly, a study in Hong Kong revealed 
awareness of AMD in <1% of subjects only.27 Therefore it appears that the awareness 
of AMD is universally low and seems independent of the level of awareness of other 
eye diseases.

Our results show that service holders were remarkably more aware than those 
involved in agricultural work. Literates had more awareness on AMD than illiterates. 
Awareness was considerably lower among the elderly people, females, present and 
past smokers and subjects with poor BCVA (<0.3 logMAR). Higher awareness on 
AMD among the literates and prestigious service holders was also found in other 
large studies in Australia.26,28 In one hospital based series among subjects with AMD, 
53% of participants were aware of the availability of antioxidants, 38% were using 
antioxidants vitamins but only 1% were taking the correct dosage.29 Cost was the most 
important factor for not taking the supplementation. Similarly, more than one third of 
those with advanced AMD were not taking the correct antioxidant in a study conducted 
in USA.30 This reflects that the awareness and knowledge regarding the beneficial use 
of correct vitamin supplementation still needs improvement in developed countries. 
Similarly, awareness regarding the importance of diet, smoking and sunlight exposure 
is poor around the world. In the United Kingdom, only 55% of subjects with AMD 
were aware that diet was important for eye health and 63% felt they were not getting 
enough information about AMD.31 A hospital-based study in USA reported less 
knowledge regarding smoking as risk factors.32 Smoking and sunlight exposure are 
significant risk factors of AMD in studies conducted in Nepal and elsewhere.33-37 The 
low awareness of AMD in smokers and agricultural occupation groups in our series 
is of serious public health concern. Improving awareness could potentially reduce the 
prevalence and progression of AMD in our population.

A survey in USA showed that 73% of subjects with DR and 84% of subjects with AMD 
were unaware of their diseases.38 Awareness could motivate people to undergo routine 
eye check-ups, especially in the high risk groups.

Despite the low prevalence of diabetes in developing countries, the rate of blindness 
from DR is high compared to developed countries. Early detection and early treatment 
of DR in developed countries could be contributing to this disparity.6,7,39

We recommend specifically targeted eye health education programs in the community 
for preventing blindness from these retinal diseases. Improving literacy seems essential 

Population awareness of diabetic eye disease and age related macular degeneration



Bhaktapur Retina Study132

Chapter

to raising awareness. Furthermore, raising awareness regarding the modifiable 
risk factors for AMD and DR in younger age groups will help prevent future  
blindness.

Conclusion

The overall awareness of vision threatening eye conditions and preventive measures is 
low in the Bhaktapur district of Nepal. Older persons, females, illiterates, farmers and 
subjects with poor visual acuity are particularly unaware of blinding retinal conditions. 
These findings highlight the need of comprehensive awareness campaigns. These 
campaigns are necessary to promote increased awareness in a community by involving 
people from various walks of life in collaboration with community eye centers and eye 
hospitals. Improving awareness will help in early detection of diseases and reduction 
in visual impairment and blindness. We recommend follow up studies of awareness 
campaigns in the future. 
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General Discussion

Recent data have shown that globally, 36.0 million people are blind whereas 216.6 
million have moderate to severe vision loss.1 The prevalence of visual impairment 
however is not equally spread around the globe. Age standardized prevalence of visual 
impairment and blindness among older adults is more prevalent in developing countries 
compared to other developed countries. It is well-known that demographic, geographic 
as well as socio-economic differences between countries or even districts or provinces 
within a country could lead to the differences in the prevalence of eye diseases.

One of the developing countries, located in South Asia, is Nepal.  The total population 
of Nepal is 26,253,828 according to recent National Census of 2011.2 The life 
expectancy at birth is 68.6 years and the estimated per capita gross domestic production 
at current prices was NR 62,510 (717 US$) for the year 2012/13.2 By the end of 2017, 
a total of 275 ophthalmologists were registered. In the past, several studies have been 
undertaken to report the prevalence and causes of visual impairment and blindness in 
Nepal. However, these studies mainly focused on cataract or glaucoma. According to 
the National Blindness Survey (NBS) of Nepal conducted in 1981, retinal disorders 
were the third leading cause of bilateral blindness after cataract and cataract sequelae.3 
The Bhaktapur Glaucoma Study (BGS) conducted in the Bhaktapur district of Nepal 
in the period 2007-2010 reported retinal disorders as the second leading cause of 
low vision, unilateral and bilateral blindness.4 A nationwide Rapid Assessment of 
Avoidable Blindness (RAAB) survey conducted in 2010 also reported that posterior 
segment diseases of the eye was the second common cause (16.5%) of blindness after 
cataract (62.2%).5

While the BGS showed that retinal disorders were the second most common cause of 
visual impairment, it also showed that this prevalence was low in the age group 40-60 
years. Based on the high prevalence of retinal diseases in both Bhaktapur as well as in 
Nepal, the purpose of this dissertation was to study the epidemiology of vitreo-retinal 
diseases among subjects age 60 years and above residing in the Bhaktapur District. The 
Bhaktapur Retina Study (BRS) was designed specifically to study the prevalence and 
risk factors of major retinal diseases. The prevalence and risk factors of major blinding 
retinal diseases such as age-related macular degeneration (AMD), diabetic retinopathy 
(DR) and retinal vein occlusion (RVO) were estimated. Similarly, the prevalence and 
causes of low vision and blindness; the awareness on DR and AMD; and agreement 
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on retinal disease diagnosis based on fundus photography between allied ophthalmic 
personnel and ophthalmologists were evaluated.

For the design of the study, we calculated to include 2100 participants to reach the 
required statistical power. The age of the participants (1860 subjects, response rate 
88.6%) of the BRS ranged from 60 to 95 years with mean age of 69.6±7.3 years. Half 
of the subjects (51%) were between 60-69 years of age, whereas 11.5% were 80 years 
and above. There were more females, 1039 (55.9%) that had participated in the study. 
Among the total, 1433 (77%) were illiterate and 1351(72.6%) farmers by occupation.

The overall population prevalence of any retinal diseases in one or both eyes was 
52.4% (95% Confidence Interval (CI): 50.1%-54.6%).  The prevalence of unilateral 
retinal disease was 18.9% (95% CI: 17.2%-20.8%) while bilateral disease was 33.5% 
(95% CI: 31.2%-35.6%). The most common cause among the retinal diseases was 
AMD, followed by DR and RVO. The prevalence of retinal disease in the BRS was 
higher than some of the reports from around the region.6,7

Main Findings of Chapter 2

The prevalence and pattern of AMD in the population have been discussed in chapter 
2. The overall population prevalence of AMD in our study was 35.4%. Dry mild AMD 
comprised of more than two thirds of the AMD subjects and advanced AMD comprised 
of 1.7%. The prevalence of AMD in our study was higher than other studies conducted 
in the region.7-12  Possible factors contributing could be the prolonged exposure to 
sunlight due to agricultural occupation and social habits such as smoking and alcohol 
consumption. Sunlight exposure has been reported as a significant risk factor for 
AMD.13-15 In our study subjects, 95.6% of subjects had never used sun protecting 
measures such as hats, sun glasses or both. The exposure to high levels of UV rays on 
higher altitudes of Nepal could be another possible reason for the increased number of 
AMD subjects in our study.16, 17

The majority of those with AMD, 98% had the dry type of AMD, while the wet variety 
comprised only 2% among the total AMD subjects.  A study conducted in south India 
at age group of 60 years and above from rural and urban areas reported early AMD 
in 20.91% and 16.37%, respectively. The same study also reported prevalence of late 
AMD of 2.26% in the rural population and 2.32% in the urban population.18 Racial 
variations have been reported for the occurrence of AMD.19
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AMD was found in 33.9% at 60-69 years, 36.6% at 70-79 years and 38.5% at 80 years 
and above. The BGS conducted five years ago reported AMD in 1.9% at 60-69 years, 
5.05% at 70-79 years, 8.89% at 80-89 years and 28.57% at 90 years and above.8 The 
lower prevalence of AMD could be explained by the possibility of an underestimation 
of the disease as the previous study was primarily focused for glaucoma. In a study 
conducted at South India, the age specific prevalence of AMD was 5% at 60-69 years, 
6.9% at the age group 70 years and older, when mild dry AMD cases were excluded.7 
When excluding the mild dry AMD in our series, the prevalence of AMD was 9.6% 
at 60-69 years, 8.6% at 70-79 years, and 11.3% at the age 80 years and above, thus 
showing comparable results. These findings highlight that the increasing in age is 
among the important risk factors for AMD.11,18-21

Among those cases with wet AMD, 92% were bilaterally affected. Bilateral 
involvement is a serious public health concern, as wet AMD can progress rapidly 
leading to irreversible visual impairment and blindness. 

In our study, we found the incidence of AMD to be significantly higher among 
pseudophakics, smokers and those with hypertension suggesting that these are the 
risk factors for developing AMD. In our study, late AMD was more common among 
present smokers and those who consume more cigarettes per day (mean 9.00±7.95 
cigarettes/day among late AMD versus 8.17±6.73 cigarettes/day among early AMD) 
which is consistent with other studies.13,19,22-24  Similar to our findings, hypertension 
was reported as one of the risk factors for the AMD in many other studies.13,19,23,25,26 
There are some studies that have reported cataract and cataract surgery as risk factors 
for AMD as well.11,27 We also found AMD to be lower  among subjects with diabetes 
as reported in other similar studies.6,7,18,28

In our study, present alcohol consumers had more late-stage AMD than those who never 
drank or than past drinkers. Several studies reported that the alcohol use increase the 
chance of early AMD.22,23 There are also studies that have  reported that the combination 
of both smoking and alcohol  consumption increases the risk of AMD.29,30  In our 
study, among the subjects with AMD, 44.3% (95% CI: 40.47%-48.19%) consumed 
both smoking and alcohol.  A study by Knudtson reported heavy drinking at baseline 
was associated with 15 year cumulative incidence of geographic atrophy (odds ratio, 
9.2, 95% CI: 1.7% to 51.2%) but there was no consistent association with the amount 
of consumed alcohol types and incidence or progression of AMD.31 Further studies are 
warranted regarding the association of types of alcohol consumption with AMD. 
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The high prevalence of AMD warrants those at risk such as the elderly, those exposed 
to prolonged sunlight, such as farmers to undertake dietary modifications, the intake 
of antioxidants, using sun protection and bring about changes in social habits, such as 
cessation of smoking and excessive alcohol consumption.

Main Findings of Chapter 3

Chapter 3 describes the retinal consequences of diabetes mellitus. Among those with 
diabetes, the prevalence of DR was 23.8%. This number was higher than in previous 
reports from various population-based studies conducted in Nepal (10.2%-19%).8,32 

Our DR prevalence was also higher compared to other reports from other developing 
countries (10.2%-17.6%).7,33-35 A longer duration of diabetes could possibly be one of 
the reason for the slightly higher prevalence of DR among our study population. 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. The BGS, conducted seven years ago 
in the same region,  reported a prevalence of DR of 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.8 The 
possible reason for this lower prevalence could have been due to an underestimation 
of DR in the previous study as the BGS was focused primarily on glaucoma. A study 
in southern India reported the prevalence of DR of 10.2% at the age group 60-69 
years and 14.8% at the age 70 years and above, the prevalence of DR was also lower 
than in our study.7 Interestingly, a study among diabetes patients conducted in Finland 
reported the prevalence of DR in 20.5% at the age group 60-79 years and 22.6% at the 
age 70 years and above. Despite that these are figures from a developed country, our 
findings are almost similar.36

In our series, the prevalence of DR and vision threatening DR was higher in men, 
which could probably be due to lifestyle habits such as more intakes of alcohol 
and cigarette smoking. This finding is similar to a study reported from India.35 The 
prevalence of DR among the newly diagnosed person with diabetes was 6.5% in our 
series and is in agreement with findings from other studies.37,38 This is of serious 
concern because these persons were unaware of the condition. The prevalence of DR 
among newly diagnosed persons with diabetes indicates that undiagnosed diabetes, 
poor glycemic control and hypertension could have added to the risk. Among the total 
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number of those with diabetes, the overall prevalence of vision threatening retinopathy 
was 9.5%. In this study, duration of diabetes, high systolic blood pressure, high pulse 
pressure, hypertension, and alcohol consumption were significantly associated with 
diabetic retinopathy, whereas duration of diabetes, high pulse pressure, and alcohol 
consumption were also significantly associated with vision-threatening retinopathy. 
Duration of diabetes and hypertension are well-known risk factors for diabetic 
retinopathy, as found in both hospital-based and population-based studies from Nepal 
and worldwide.38-47

The above findings highlight the importance of counseling regarding the risk factors 
of DR among the high risk groups and good control of other systemic factors such 
as hypertension besides good glycaemic control. 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 geographic 
situation, screening for DR remains to be a challenge. Health programs that include 
digital fundus photographs to screen for DR could be a solution in the future to enhance 
early detection of vision-threatening retinopathy.

Main Findings of Chapter 4

Chapter 4 describes the prevalence and pattern of retinal vein occlusion in the study 
population. The overall population prevalence of RVO in this study was 2.95%. Other 
population based studies conducted in developed and developing countries estimated 
a prevalence of 0.6% to1.6% in the age group of 40 years and above.48-51 The slightly 
higher prevalence in our study was probably due to our study population belonging 
to the age group 60 years and above. In our study population, the prevalence of RVO 
was 2.8% at the age 60-69 years, 3.2% at the age 70-79 years and 2.8% at the age 80 
years and above. Several other studies have reported the population prevalence of 
RVO ranged from 1.2% to 3.2% at the age group 60-69 years, 1% to 2.8% at the age 
group 70-79 years, and 4.6% at the age 80 years and above.50,52-54  Our findings were 
almost similar to these studies in the elderly age groups. 

The overall population prevalence of BRVO was 2.7% while the prevalence of CRVO 
was 0.2% in this study. The population prevalence of BRVO was 2.5% at the age group 
60-69 years, 3.4% at the age group 70-79 years, 2.8% at the age group 80 years and 
above in this study. Similarly, the population prevalence of CRVO was 0.3% at the age 
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group 60-69 years, 0.2% at the age group 70-79 years. There were no cases with RVO 
at the age group 80 years and above in this study. Our finding was almost similar to the 
series by Yasuda et al from Japan.54

BRVO was more commonly encountered than CRVO, comprising 92.7% of total 
RVO, 12.8 times more frequent than CRVO in this study. This finding is similar to 
other studies from around the world.55-57

The main pathogenic mechanism for development of BRVO is arterial stiffness that 
causes venous compression in the common adventitial sheath. BRVO is strongly 
associated with the systemic vascular diseases like hypertension, hyperlipidaemia, 
peripheral arterial diseases and metabolic diseases like diabetes. This may be the 
reason why BRVO was predominantly seen over CRVO.58-60 Among the subjects with 
RVO, both eyes were affected in 14.6%. This percentage represents a high chance of 
people with RVO becoming visual impaired from the diseases. 

An increase in age was a risk for developing RVO.51,57
 Although RVO was more 

commonly seen in males, gender did not prove to be a significant risk factor.55,61 BRVO 
and CRVO rates were high among subjects with hypertension, which is consistent 
with other studies.49,51,55,57,61-64 Diabetes is proven to be a risk factor for RVO.64 In 
our study RVO was common among those with DM but DM as an independent entity, 
was not found to be a significant risk factor. This could be due to the relatively low 
number of patients with DM in our study group and short duration of the disease. 
Nevertheless, we recommend a regular fundus examination for those with poorly-
controlled diabetes or severe hypertension. Digital fundus photograph examination by 
allied health personnel could probably be a cost-effective tool to detect RVO in these 
high-risk patients.

Main Findings of Chapter 5

Prevalence and causes of low vision and blindness in Bhaktapur has been discussed 
in chapter 5. Based upon the presenting visual acuity, the prevalence of low vision 
and blindness among this elderly population was 52.9% and 1.9%, respectively. After 
best correction, the prevalence of low vision and blindness was 22.9% and 1.6%, 
respectively. This clearly showed that uncorrected refractive error was the major cause 
contributing to low vision while not for blindness. Routine vision screening, regular 
follow up after cataract surgery and provision of spectacles have to be emphasized in 
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this community to reduce these rates of avoidable visual impairment due to uncorrected 
refractive error. This finding was consistent with other studies both from the developed 
and developing world.4,65-70 

The high prevalence of visual impairment of uncorrected refractive error in Bhaktapur 
could probably be due to the limited access of eye care and stigma to wear spectacles.
The prevalence of blindness at presentation of 1.9% was lower than some surveys 
undertaken in Nepal such as the NBS 1981 (3.4%),3 the Lumbini Survey 1995 
(5.3%),71  the Lumbini Survey 2010 (4.6%)72  and the RAAB Survey 2012 (2.5%).5 
Our prevalence of blindness was also lower than the estimates from South East Asian 
Regions (3.4%).73 The lower rate of blindness in this study could be due to easier 
access to tertiary level eye hospitals in Kathmandu, frequent outreach eye clinics in 
Bhaktapur and the overall better outcome of cataract surgery. 

In this study, cataracts (68.1%) followed by retinal disorders (28.6%) were the 
other major causes of low vision after best correction.  The findings reiterate that 
cataract still remains as the major cause of blindness in Nepal. Among the retinal 
causes for low vision and blindness, AMD was the most common, followed by retinal 
vascular diseases such as RVO and DR. Our findings therefore suggest that in the 
aging population, retinal diseases are a major cause of blindness. Screening of the 
elderly population, especially those at high risk of developing retinal disorders is  
recommended.

Age (p<0.001) and literacy (p<0.001) were found to be significantly associated with 
visual impairment. The risk of developing visual impairment in the 70-79 age group 
was four times higher (95% CI:3.26%-5.58%) and in the age group above 80 years, 14 
times higher (95% CI: 9.7%-19.7%), as compared with the 60-69 years age group. The 
increase in visual impairment with increase in age was consistent with other studies 
from Nepal and neighboring countries. 3,4,7,8,74 A possible reason for this is the increase 
in age related eye diseases such as cataract and retinal disease.

Females had a higher prevalence of visual impairment. Unequal access to eye care, 
social stigma on wearing glasses and dependency could be the possible reasons for 
a higher prevalence. Our findings reiterate the importance of prioritizing eye care 
programs for women in this population. Our finding is consistent with the report from 
the BGS4 and other studies conducted in Nepal.3,71 
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Low vision and blindness were each found to be significantly higher among the subjects 
involved in agricultural occupations (p=0.004) and among the illiterates (p<0.001) 
suggesting that prolonged exposure to UV rays and the lack of education could have 
resulted in the above findings. 

The majority of the causes of low vision and blindness can be prevented. Easy access 
to glasses, screening of the high risk group, timely referral, and awareness in the 
community could help to reduce the other major causes of low vision and blindness 
and prevent part of the irreversible low vision and blindness in this community. We 
suggest that awareness campaigns, screening by taking fundus photographs and 
treatment strategies should be targeted to high-risk populations to prevent low vision 
and blindness.

Main Findings of Chapter 6

The agreement of retinal diseases analysis using fundus photographs by mid-level 
ophthalmic personnel (MLOP) as compared to ophthalmologist has been described in 
chapter six. Screening for posterior segment eye disease is a challenge in Nepal. The 
barriers to screening are mainly the low number of ophthalmologist, geographic terrain 
and lack of resources. In Nepal, there are only 275 ophthalmologists for a population 
of 28 million. The majority of the ophthalmologists are providing service in the urban 
areas whereas more than two thirds of the country’s populations reside in rural parts of 
the country.2 Studies conducted in various countries had reported a strong agreement 
between ophthalmoscopy and fundus photograph grading for detecting DR as well 
as digital fundus imaging and stereoscopic fundus pictures for detecting AMD.75-79 
Tele-ophthalmology is not yet a well-established model of screening for eye diseases 
in Nepal. 

We investigated the intra and inter agreement of fundus photograph screening by an 
ophthalmologist and MLOP providing eye care service in the district community eye 
center. In our study, the intra-rater agreement of the analyses of retinal diseases, retinal 
hemorrhage and maculopathy by the ophthalmologist was ‘substantial’ [kappa (k); 
95% CI: 0.72-0.85] and by the MLOP ‘fair’ to ‘almost perfect’ [k; 95% CI: 0.37-
0.84]. The inter-rater agreement between the ophthalmologist and MLOP was ‘fair’ to 
‘substantial’ [k; 95% CI: 0.33-0.75] at the first rating and ‘moderate’ to ‘substantial’ [k; 
95% CI: 0.52-0.80] at the second rating. The ‘moderate’ to ‘fair’ agreement between 
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the MLOP and the ophthalmologist warrants caution that some cases of retinal diseases 
could be missed. We hope that further training can improve the agreement between 
the two observers and lead to a better rate of detection. In a second study among 
another population in Nepal, we repeated the study among agreement on fundus 
photographs screening; both these outcomes as our primary finding were similar and 
were similar to another study of agreement on diabetic retinopathy detection using 
fundus photographs.80,81 This proves that proper training of MLOPs could be beneficial 
for screening retinal diseases for early detection and referral of vision threatening 
conditions to reduce blindness.    

Main Findings of Chapter 7

This chapter highlights on the awareness of the study population of diabetic eye 
disease and age related macular degeneration. The awareness of DR among diabetics 
was only 40%. The overall rate of awareness of DR was 11.5% and even lower 
compared to studies conducted in our neighboring country India where the rates of 
awareness ranged from 19%-37%.82-84 In our study, physicians and family members 
were the predominant source for awareness of DR , similar to studies conducted in 
India.82,85 A more comprehensive health care strategy, including timely referral to an 
ophthalmologist (or optometrist) by physicians and other eye care providers, could 
have potentially contributed to the awareness of DR. 

Worldwide, the awareness of AMD is universally low and seems independent of the 
level of awareness of other eye diseases.86,87 In our study population, only 7.6 % 
of subjects were aware of AMD. Our results show that service holders and literates 
were remarkably more aware than those involved in agricultural work and illiterates. 
Awareness was considerably lower among the elderly people, females, present and past 
smokers and subjects with poor BCVA (<0.3 logMAR). The awareness and knowledge 
regarding the beneficial use of correct nutrition supplementation needs emphasis in 
developed countries.88,89  Smoking and sunlight exposure are significant risk factors of 
AMD in studies conducted in Nepal and elsewhere.90-94 The low awareness of AMD 
in smokers and agricultural occupation groups in our series is of serious public health 
concern. Improving awareness could potentially reduce the prevalence and progression 
of AMD. 

We recommend specifically targeting eye health education programs in the community 
for preventing blindness from these retinal diseases. Improving literacy seems also 
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essential to raising awareness. Furthermore, raising awareness regarding the modifiable 
risk factors even in the younger age groups will help in preventing blindness.

Conclusion

In conclusion, the BRS is a population based cross sectional study conducted to assess 
the prevalence and risk factors of the major retinal diseases among the population of 
age 60 years and above. The Bhaktapur district’s demographic and geographic profile 
is almost similar to the other adjoining districts of Kathmandu valley; therefore, the 
findings of this study could be extrapolated to these districts. 

In our study, uncorrected refractive errors proved to be the major cause of low vision. 
Retinal diseases were the second leading cause of blindness after cataract. Among the 
retinal diseases, AMD was the most common cause of blindness followed by DR and 
RVO. Low vision and blindness were each found to be significantly higher among 
the subjects involved in agricultural occupations and among illiterates. We found 
the incidence of AMD to be significantly higher among pseudophakics, smokers and 
those with hypertension. Duration of diabetes, high systolic blood pressure, high pulse 
pressure, hypertension, and alcohol consumption were significantly associated with 
diabetic retinopathy, whereas duration of diabetes, high pulse pressure, and alcohol 
consumption were also significantly associated with vision-threatening retinopathy. 
BRVO and CRVO rates were high among subjects with hypertension.

Older persons, females, illiterates, and farmers were significantly less aware about 
DR in our study, implicating that these groups need to be targeted more specifically. 
Similarly, awareness on AMD was considerably lower among the elderly people, 
females, and smokers.

We like to emphasize the role of MLOPs in screening of retinal diseases especially 
DR in primary eye care centers, by retinal fundus photography and tele-medicine. 
This could be an alternative for low income countries such as Nepal with less human 
resources. Tele medicine potentially could aid in early diagnosis and timely treatment. 
The poor awareness in the community also emphasizes intervention programs to 
raise awareness on retinal diseases. BRS outcomes could be used as a basis for future 
blindness intervention programs in Bhaktapur district targeted towards alleviating 
retinal blindness.
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A major strength of the study is the large sample size of an elderly population. A 
limitation of the study is that the findings from this study may not be representative of 
the entire population of Nepal. The criteria of non-fasting blood sugar used during the 
study could have led to an under estimation of newly diagnosed subjects with diabetes 
and DR in the study.

General Recommendation

With the aging population in Nepal, the chance of acquiring a retinal disease will 
increase with time. Therefore, to prevent blindness from retinal diseases in the 
future, our recommendations are to increase awareness about the risk of AMD, DM, 
hypertension and its ocular, promote screening of high risk candidates and provide 
opportunities for timely treatment. Routine vision screening, regular follow up after 
cataract surgery and provision of spectacles can help decrease the burden of visual 
impairment due to uncorrected refractive error. Based upon the outcomes of these 
studies, a strategy can be developed to offer evidence based and cost-effective eye care 
to all senior Nepalese residents. 
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Summary

Bhaktapur Retina Study (BRS) is a population-based study conducted to assess the 
prevalence and risk factors of major retinal diseases among an elderly population of 
age 60 years and above in Bhaktapur district of Nepal. 

A total of 1860 subjects participated in the study. The age ranged from 60 to 95 years with 
a mean age of 70 years. There were more females, 1039 (55.9%), that had participated 
in the study than men. The overall prevalence of any retinal diseases in one or both 
eyes was 52.5%. The prevalence of unilateral retinal disease was 18.8% and that of 
bilateral disease was 33.8%. The most common cause among the retinal diseases was 
age-related macular degeneration (AMD), followed by diabetic retinopathy (DR) and 
retinal vein occlusion (RVO). 

The prevalence of AMD was 35.4% and of advanced AMD was 1.7%. AMD was 
strongly associated with the number of cigarettes consumed. Female gender, illiteracy, 
hypertension, alcohol consumption, and refractive error were speculated as other 
risk factors of AMD. The prevalence of DR among patients with diabetes was 23.6% 
in this elderly population. We found a considerable number of newly diagnosed 
diabetic patients who already had DR (7%). The duration of diabetes, hypertension 
and alcohol consumption were associated with an increase in risk for developing DR. 
The prevalence of RVO was 2.9%, branch retinal vein occlusion 2.7% and of central 
retinal vein occlusion 0.2%. The main risk factors of RVO were increasing age and 
hypertension. 

The prevalence of low vision at presentation and after best correction was 52.9%, and 
22.9% respectively, that of blindness at presentation and after best correction 1.9%, and 
1.6% respectively. Uncorrected refractive errors still remain to be the most important 
cause of visual impairment. After best correction, cataract and retinal disorders were 
the major causes of low vision and blindness. Among the retinal diseases, AMD was 
the most common retinal cause of blindness followed by DR and RVO. 

The awareness of vision threatening eye conditions and preventive measures is low in 
Bhaktapur district. The awareness of DR among those with diabetes in the population 
was 40% and that of DR in study population 11.5%. Only 7.6 % of study subjects were 
aware of AMD. Older subjects, females, illiterates, farmers and those with poor visual 
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acuity were less aware of blinding retinal conditions. These findings highlight the need 
of comprehensive awareness campaigns that will help in early detection of disease and 
reduction in visual impairment and blindness. 

Screening for vision threatening eye conditions such as DR, are necessary to prevent 
blindness. However, given the low number of ophthalmologists in Nepal and the difficult 
geographic conditions, tele-medicine and fundus photo screenings are promising 
methods for overcoming such barriers. We investigated the reliability of fundus photo 
screening of retinal diseases by mid-level ophthalmic personnel (MLOPs). In this 
study, the overall agreement between MLOPs when compared to ophthalmologists 
for analyzing fundus photographs with retinal diseases, were almost comparable. 
Therefore, the utilization of MLOPs to screen retinal diseases at the primary eye care 
level could help in early detection and referral of vision-threatening retinal diseases. 

A major strength of the study is the large sample size of an elderly population. One 
limitation of the study is that the findings from this study may not be representative 
of the entire population of Nepal. The findings of the BRS could form a guideline 
for future blindness intervention programs in Bhaktapur district for alleviating retinal 
blindness.
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Samenvatting

De Bhaktapur Retina Studie is een bevolkingsonderzoek met als doel het vóórkomen 
(de prevalentie) en de risicofactoren voor het krijgen van  netvliesaandoeningen in 
Nepal in kaart te brengen. Het onderzoek vond plaats  bij inwoners, ouder dan 60 jaar, 
in het Bhaktapur district in Nepal.

Aan de studie namen 1860 personen deel. Hun leeftijd was gemiddeld 70 jaar en 
varieerde van 60 tot 95 jaar. Er deden meer vrouwen (1039; 55,9%) mee dan mannen. 
Bij ruim de helft van alle deelnemers (52,5%) werd bij een of in beide ogen enige 
netvliesafwijking gevonden. De prevalentie van een eenzijdige aandoening was 
18,8% en van een dubbelzijde aandoening 33,8%. De meest voorkomende aandoening 
was leeftijdsgebonden maculadegeneratie, gevolgd door diabetische retinopathie en 
veneuze afsluiting.

De prevalentie van maculadegeneratie was 35,4% en van vergevorderde 
maculadegeneratie 1,7%. De aandoening bleek sterk geassocieerd met het aantal 
gerookte sigaretten. Vrouwelijk geslacht, ongeletterdheid, hoge bloeddruk, 
alcohol consumptie en een refractie afwijking bleken andere risicofactoren voor 
maculadegeneratie te zijn.

De prevalentie van diabetische retinopathiein deze oudere bevolking bij mensen met 
diabetes was 23,6%. Wij vonden een aanzienlijk aantal nieuwe patiënten met diabetes  
(7%)  die tijdens dit onderzoek werden gediagnostiseerd en waarbij al sprake was van 
diabetische retinopathie. De duur van de diabetes, hoge bloeddruk en alcohol gebruik 
bleken geassocieerd met een verhoogd risico op het ontwikkelen van diabetische 
retinopathie.

De prevalentie van retinale veneuze afsluiting was 2,9%; bij 2,7% was sprake van een 
takafsluiting en bij 0,2% van een centrale occlusie. De belangrijkste risicofactoren 
voor veneuze afsluiting waren de leeftijd en hoge bloeddruk.

Naast netvliesafwijkingen werden ook andere oorzaken van slechtziendheid en 
blindheid geregistreerd. De prevalentie van slechtziendheid bedroeg maar liefst 
52,9%, maar door het aanmeten van een juiste bril daalde die tot 22,9%; voor blindheid 
bedroegen deze cijfers respectievelijke 1,9% en 1,6%. Een ongecorrigeerde refractie 
afwijking of het ontbreken van de juiste bril is dus de belangrijkste oorzaak van een 
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visuele beperking. Na de optimale brilcorrectie bleken staar en netvliesafwijkingen de 
belangrijkste oorzaken van slechtziendheid en blindheid. Van de retinale aandoeningen 
was maculadegeneratie de meest voorkomende oorzaak van blindheid, gevolgd door 
diabetische retinopathie en veneuze afsluiting.

De kennis over visusbedreigende oogaandoeningen bij de bevolking van Bhaktapur 
bleek gering. Van de patiënten met diabetes wist 40% van het bestaan van diabetische 
retinopathie, onder de algemene bevolking was die kennis aanwezig bij 11,5%. Slechts 
7,6% van de participanten van het onderzoek hadden gehoord van maculadegeneratie. 
Oudere mensen, vrouwen, ongeletterden, boeren, en mensen met een slechte 
gezichtsscherpte hadden minder kennis van visusbedreigende aandoeningen. Deze 
uitkomsten onderschrijven de noodzaak van voorlichtingscampagnes die zouden 
kunnen bijdragen aan vroegere detectie van oogaandoeningen en preventie van 
blindheid en slechtziendheid.

Screening op visus bedreigende oogaandoeningen zoals diabetische retinopathie zijn 
nodig ter preventie van blindheid. Gezien de moeilijke geografische omstandigheden en 
het geringe aantal oogartsen in Nepal, zou tele-geneeskunde en fundus foto screening 
een veelbelovende ontwikkeling kunnen zijn om deze barrières te overwinnen. Wij 
onderzochten of medisch hulppersoneel in staat zou zijn fundus foto screening te doen. 
De uitkomsten van vergelijkingen tussen de beoordeling van foto’s tussen oogarts en 
medewerkers, maar ook tussen medewerkers onderling was veelbelovend. Screening 
door hulppersoneel op oogaandoeningen binnen de eerstelijns geneeskunde lijkt voor 
Nepal een kansrijke ontwikkeling.

Een sterk punt van deze studie is het grote aantal oudere deelnemers. Een beperking 
is dat mogelijk de uitkomsten van deze studie niet representatief voor heel Nepal zijn. 
De uitkomsten van de Bhaktapur Retina Studie zouden echter als een uitgangspunt 
kunnen dienen voor verdere interventieprogramma’s ter voorkoming van blindheid in 
het Bhaktapur district maar ook in de rest van Nepal.
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Summary in Nepali

g]kfnsf] eQmk'/ lhNnfdf ^) jif{ jf ;f] eGbf dflysf pd]/ ;d"xdf cfFvfsf] kbf{df x'g] 
/f]ux¿sf] dfkg ug]{ / tL /f]usf sf/0fx¿ kQf nufpgsf] nflu eQmk'/ cfFvfsf] kbf{ /f]u 
cWoog ul/Psf] xf] .

o; cWoogdf s'n !,*^) hgf JolStx¿nfO{ ;dfj]z ul/Psf] lyof] . cWoogdf ;dfj]z 
JolStx¿sf] pd]/ ^) jif{ b]lv (% jif{ lyof] eg] pgLx¿sf] cf};t cfo' ;Q/L jif{ /x]sf] 
lyof] . cWoogdf ;dfj]z x'g]df k'?if eGbf dlxnfx¿sf] ;+Vof a9L lyof] . h; cg';f/ 
dlxnfx¿sf] ;+Vof !,)#( -%%=(Ü_ lyof] . sl/a %@=% k|ltzt Aoltmsf Ps jf b'j} 
cfFvfdf kbf{sf] ;d:of b]lvPsf] lyof] . oLdWo] Pp6f dfq cfFvfdf c;/ x'g] ;+Vof 
!( k|ltzt lyof] eg] b'j} cfFvfdf c;/ x'g]sf] ;+Vof ##=* k|ltzt lyof] . ;a} eGbf 
a9L b]lvPsf kbf{sf] /f]ux¿df kfsf] pd]/df nfUg] cfFvfsf] kbf{sf] b[li6s]Gb|sf] ;d:of, 
dw'd]xn] cfFvfsf] kbf{df ug]{ c;/ / kbf{sf] /QmgnL aGb x'g] ;d:of /x]sf] kfOof] . 

kfsf] pd]/df x'g] cfFvfsf] kbf{sf] b[li6s]Gb|sf] ;d:of #%=$ k|ltztdf lyof] eg] !=& 
k|ltztdf clGtd cj:yfsf] /f]u b]lvPsf] lyof] . kfsf] pd]/df nfUg] kbf{sf] /f]u w]/} r'/f]6 
vfg] JolQmx¿df cTolws dfqfdf kfOof] . To;}u/L dlxnfx¿, clzlIft Aoltmx¿, pRr 
/tmrfFk ePsf JolStx¿, dBkfg / b[li6bf]if ePsf JolQmx¿df klg of] /f]usf] hf]lvd 
ePsf] kfOof] . 

dw'd]xsf] sf/0fn] cfFvfsf] kbf{df x'g] c;/ s"n dw'd]xsf la/fdLdWo] sl/a @#=^ 
k|ltztdf b]lvPsf] lyof] . gofF kQf nfu]sf dw'd]xsf la/fdLsf] ;+Vof cTolws lyof] 
h;dWo] sl/j & k|ltztnfO{ cfFvfsf] kbf{df c;/ b]lvPsf] lyof] . dw'd]x ePsf] ;do 
a9\b} hfFbf pRr /Qmrfk / dBkfg ug]{ JolQmnfO{ 8fOa]l6s /]l6gf]k]yLsf] hf]lvd a9L 
ePsf] kfOof] .

cWoogdf ;dfj]z s"n ;xefuLx¿df kbf{sf] /QmgnL -wdgL_ aGb x'g] cj:yf sl/a 
@=( k|ltztdf b]lvPsf] 5 . oL  dWo] kbf{sf zfvf /QmgnL aGb x'g] ;d:of  @=& k|ltzt 
b]lvof] eg] kbf{sf] d'Vo /QmgnL aGb ePsf] ;d:of )=@ k|ltztdf b]lvPsf] 5 . a9\bf] 
pd]/ / pRr /Qmrfk ePsf JolStx¿nfO{ cfFvfsf] kbf{sf] /QmgnL aGb x'g] hf]lvd a9L 
ePsf] kfOof] .  
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cWoogdf ;xefuL x'g]x¿sf] rZdf gnufO{ hfFr ubf{ %@=( k|ltztdf Go"g b[li6sf] 
;d:of b]lvPsf] lyof] eg] rZdfsf] hfFrkZrft of] ;+Vof 36]/ @@=( k|ltztdf dfq 
Go"g b[li6sf] ;d:of b]lvof] . To;}u/L cGwf]kgfsf] ;d:of rZdf gnufO{ hfFr ubf{ !=( 
k|ltztdf cGwf]kgfsf] ;d:of b]lvPsf] lyof] eg] rZdfsf] hfFrkZrft of] ;+Vof 36]/ 
!=^ k|ltzt dfq b]lvof] . rZdfsf] ;xL k|of]u gx'g' g} Go"g b[li6sf] d'Vo sf/0f ePsf] 
kfOof] . cfFvfsf] kbf{ /f]u ;DjGwL sf/0fn] x'g] cGwf]kgfdWo] ;a}eGbf a9L kfsf] pd]/df 
b]lvg] cfFvfsf] kbf{sf] b[li6 s]Gb|sf] ;d:of / To;kl5 dw'd]xn] cfFvfsf] kbf{df b]lvg] 
c;/ / kbf{sf] /QmgnL aGb x'g] ;d:of k|d'v sf/0fsf] ?kdf kfOof] . 

eQmk'/ lhNnfdf b[li6 hf]lvddf kfg]{ cfFvfsf] kbf{sf /f]ux¿ / o;sf] arfj6 ;DaGwL 
hgr]tgfsf] lgs} g} sdL ePsf] kfO{Psf] 5 . dw'd]xsf la/fdLx¿dWo] sl/a $) k|ltzt 
la/fdL dw'd]xn] cfFvfsf] kbf{df kfg]{ c;/sf af/]df ;r]t /x]sf] kfOof] eg] cWoogdf 
;dfj]z ePsf ;xefuLx¿dWo] sl/a !!=%| k|ltzt dfq dw'd]xn] cfFvfsf] kbf{df kfg]{ 
c;/sf af/]df ;r]t /x]sf] kfOof] . ;Dk"0f{ ;xefuLx¿dWo] sl/a &=^ k|ltztnfO{ dfq 
kfsf] pd]/df x'g] cfFvfsf] kbf{sf] b[li6 s]Gb|sf] /f]usf] af/]df hfgsf/L /x]sf] kfO{Psf] 
5 . a[4j[4fx¿, dlxnf lg/If/ Joltmx¿, s[ifs / b[li6 sd ePsf JolQmx¿df oL kbf{df 
x'g] /f]ux¿sf af/] sd ;r]t ePsf] kfOof] . pk/f]St tYox¿n] s] b]vfpF5g\ eg] b[li6 
hf]lvddf kfg]{ /f]ux¿af/] j[xt hgr]tgfd"ns sfo{qmdx¿ ;+rfng ug{ ;s] z'?sf] 
cj:yfdf g} /f]u kQf nfuL o;af6 pTkGg x'g] Go'g b[li6 tyf cGwf]kgfnfO{ sd ug{ ;lsg]  
b]lvG5 . 

b[li6 hf]lvddf kfg]{ cFfvfsf] /f]ux¿ h:t}M dw'd]xn] cfvfsf] kbf{df kfg]{ c;/nfO{ ;dod} 
klxrfg u/L cGwf]kgjf6 arfpg ;lsG5 . t/, g]kfn h:tf] cFfvf ljz]if1sf] ;+Vof lgs} 
sd ePsf] / sl7g e"–w/ftn ePsf] b]zdf b'/–:jf:Yo ;]jf -6]lnd]l8l;g_ / cfFvfsf] 
kbf{sf] kmf]6f] lvrL ;dod} kbf{sf] /f]usf] klxrfg ug]{ sfo{ Ps /fd|f] ljsNk x'g;S5 . 

xfdLn] cfFvf ;DaGwL dWodju{sf] hgzQmL k|of]u u/L kbf{sf] kmf]6f]df b]lvg] cfFvfsf] 
kbf{sf] /f]ux¿sf] klxrfgnfO{ g]q–ljz]if1x¿n] u/]sf] /f]usf] klxrfg;Fu t'ngf u/L 
cWoog ul/of] . dWod vfn] cfFvfsf hgzlQmx¿df klg kbf{sf] /f]u klxrfg ug]{ Ifdtf 
t'ngf of]Uo /x]sf] kfOof] . t;y{ k|fylds cfFvf pkrf/ s]Gb|df sfo{/t dWodvfn] 
cFfvfsf] hgzlQmnfO{ kbf{sf] /f]usf] klxrfg ug]{ yk k|lzIf0f lbO{ kbf{sf /f]ux¿sf] z'?d} 
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klxrfg u/L b[li6 hf]lvddf /x]sf kbf{sf /f]uLx¿nfO{ t'?Gt yk pkrf/sf nflu 7"nf 
cfFvf c:ktfnx¿df ljz]if1 ;]jfsf nflu k7fpg l;kmfl/; ug{ ;xof]uL x'g ;Sb5g\ . 

o; cWoogsf] dxTjk"0f{ kIf eg]sf] kfsf] pd]/sf w]/} JolQmx¿nfO{ ;dfj]z u/L ul/Psf] 
cWoog xf] . eQmk'/ lhNnfel/df ul/Psf] o; cWoogjf6 pknJw ePsf cfFvfsf] kbf{ 
;DaGwL /f]usf tYox¿n] g]kfndf cfFvfsf] kbf{sf /f]ux¿sf] k|ltlglwTj gug{ klg ;Sb5 
h'g o; cWoogsf] ;Ldf /x]sf] 5 . o; eQmk'/ cfFvfsf] kbf{ /f]usf] cWoogaf6 k|fKt 
pknAwLx¿nfO{ pkof]u ul/ eQmk'/ lhNnfdf kbf{/f]u ;DaGwL ljz]if sfo{qmd sfof{Gjog 
ul/ cGwf]kgfnfO{ sd ug{ lgs} g} ;xof]uL x'g ;Sg] b]lvG5 .
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