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STRATEGIES FOR THE PREVENTION OF BLINDNESS 
 

 
I.   Introduction 

Blindness and visual impairment are major health problem worldwide. World 

health organization (WHO) estimated that in 2010, there were 285 million people 

visually impaired in the world, with 39 million blind and 246 million having low 

vision. Sixty five percent of people visually impaired and 82% of all blind are 50 

years and older. The number of people with blindness and visual impairment will 

expected to rise as the number of world population and life expectancy increase.1,2 

 Visual disabilities have significant impact on personal, economic, and social 

life of an affected individual, more so when realizing that 80% of visual disabilitiy 

is avoidable. This is a public health issue, unless action is taken to prevent and cure 

main causes of blindness and visual impairments.1–3  

The main causes of visual impairment globally are uncorrected refractive errors 

(41%), cataracts (33%), and glaucoma (2%). Meanwhile, cataract (51%), glaucoma 

(8%), age-related macular degeneration (5%), childhood blindness (4%), 

uncorrected refractive error (3%) and diabetic retinopathy (1%) comprises major 

causes of blindness worldwide. All of which can be prevented and cured by 

reasonable distribution of skill and resources.1,3 The aim of the present article is to 

discuss startegies for prevention of blindness from major blinding eye problems; 

cataracts, refractive errors, glaucoma, diabetic retinopathy and childhood blindness. 

 
II.   Strategies for Prevention of blindness 

World health organization with the International Agency for the Prevention of 

Blindness (IAPB) launched the VISION 2020: the right to sight inisiative in 1999 

which aims to eliminate avoidable blindness in the world by 2020 and targets the 

world’s leading causes of avoidable visual impairment; cataract, trachoma, 

onchocerciasis, childhood blindness, and refractive error. In areas of the world 

where these focal diseases have been controlled, glaucoma and diabetic retinopathy 
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are included among the targeted conditions. Given the success programmes in 

encountering blindness due to infectious and malnutrition diseases which usually 

affect young people, and with demographic shift, age-related eye disease will 

become more prevalent.3,4 

Prevention of avoidable blindness leads to substantial long-term savings in 

health-care and social expenditure, in proportion to the number of individuals who 

no longer need medical or social assistance. Actions need to be taken for the 

strategies for the prevention of blindness including disease control, human resource 

development, and infrastructure strengthening and appropriate technology 

development for eye care delivery. This should be integrated with general health 

services at all levels.2,3,5  

 
2.1  Prevention of Blindness from Cataract 

Cataract is generally defined as clouding of the crystalline lens of the eye. It 

stands out as the first priority amongst the major causes of blindness, responsible 

for 51% of world blindness, which represent about 20 million people in 2010. 

Cataract is not generally amenable to prevention but blindness due to cataract can 

be prevented by simple surgery.  Visual impairments due to cataract is a public 

health-based control strategy through the provision of safe, effective, and efficient 

delivery of affordable cataract surgery.5–7 

Diagnosis of cataract is well defined and can be performed by trained health 

personnel. The initial intervention takes place at the primary level, where available 

health care personnel can be trained for visual acuity screening and identify patients 

with visual acuity less that predetermined level. Further examination for detection 

of cataract can be directly accomplished or by referral to higher level. Selection of 

cases and cataract surgery should be performed at the secondary level. Tertiary 

level are primarily oriented for more complicated cases, they can also serve as a 

base for the development of satellite hospitals and mobile eye units and for 

providing of training and outreach surgical services.5–7 
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The key to reducing blindness caused by cataract is the provision of sufficient, 

affordable, high quality cataract surery sustainable cataract services for all 

communities. Cataract surgical coverage (CSR) is the number of cataract 

operations per million population per year, it may be useful to measure of the 

delivery eye care in different settings. There is a wide variation in the CSR from 

country to country, ranging from an estimated 5000 in the USA to approximately 

200 in the whole Africa. In poorer countries, financial and cultural barriers often 

exist to accessing surgical services even where available. Cataract Surgical 

Coverage (CSC) is defined as the proportion of patients (or eyes) with “operable” 

cataract justifying visual acuity, who have already received surgery. This coverage 

varies according to the level of visual acuity used to indicate surgery. It is a sensitive 

and efficient indicator which shows the extent to which eye care services have met 

the need of the community and gives information on cataract workload in a country 

or region.5,8 Recent, unpublished data from Indonesia indicated that the CSC per 

eyes is 33.6% for visual acuity cut off 3/60 and 27.4% for visual acuity (VA) cut 

off 6/60. Meanwhile the CSC per person is 52.7% for VA 3/60 and 43.3% for VA 

6/60.  

In countries where cataract is a major blinding condition and where efforts are 

made to cataract surgery, it is essential that the accumulation (backlog) of 

unoperated cataract to be eliminated as soon as possible. To reduce the backlog and 

increase the CSC, the number of cataract operations performed each year must at 

least equal the incidence of operable cataract, where the definition vary depending 

on the level of acuity at which cataract surgery is troutinely performed. The lower 

the indication for surgery the higher the CSR required to achieve good coverage. 

There are various reasons for low CSR, some due to low patient demand and some 

due to inadequate service delivery.5,8 
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Figure 1. Analysis for cataract services per million population 

Source : Foster8 
 

To eliminate blindness from cataract we need ongoing services which year by 

year deal with the new cases. This is called the sustainable services. Throughout 

the world of eye care, the cost of managing cataract is becoming a major part of 

health cost. In an effort to achieve sustainability the cost of cataract surgery should 

be kept as low as possible without jeopardizing the outcome of surgery. A first step 

is to minimize the cost of consumables through bulk purchase of sutures, IOLs, and 

medicine. The second step is to increase productivity so the relative cost of salaries 

and overheads per cataract procedure is reduced.5,8 

 
2.2  Prevention of Blindness from Refractive error 

Refractive error as a cause of blindness has been recognized to increase recently 

since available/ presenting distance visual acuity has been used to define blindness. 

In 2010, it was estimated that 123 million people had vision impairment due to  

refractive error affecting distance vision, with 8 million people blind due to 

refractive error. Moreover, 517 million people live without adequate near vision 
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correction. It represents inadequate eye care services in general since treatment of 

refractive error is the simplest and effective form of eye care.6,7,9 

Blindness due to refractive error can affect education, personal and career 

development, as well as reducing quality of life. Detection of individuals suffering 

from refractive error can be obtained through routine examination of patients who 

present to eye care services, or through large population vision screening. The 

community based vision screening programme including population surveys by 

trained field workers, followed by refraction by trained paramedic ophthalmic staff, 

spectacles provision, and referral to the base hospital if needed. Sufficient number 

of trained personnel to perform reasonable quality refraction screening need to be 

increased especially in developing countries, and permanent infrastructure are 

needed to provide adequate refractive services.9,10  

Most refractive error can be easily treated by appropriate refractive correction, 

including spectacles, contact lenses, or refractive surgery.  However, spectacles are 

the most commonly used of refractive correction since they are the most simplest 

and inexpensive method. The availability and affordability of spectacles are 

currently a challenge in many developing countries. Strategies are tried to increase 

the provision of high quality spectacles, including manufacturing low-cost 

spectacles and use of ready-made spectacles.6,7,9,10  

 
2.3  Prevention of Blindness from Glaucoma 

Glaucoma remains an important cause of blindness, both in developing and 

industrialized countries. It is defined as a group of diseases which are characterized 

by optic nerve damage and visual field loss, secondary to retinal ganglion cell 

damage and death. It is estimated that the total number of people aged 40-80 years 

with glaucoma was 64.2 million in 2013, and will increase to 76 million in 2020 

and to 111,8 million in 2040, unless improved screening and treatment strategies 

are succesful. Approximately 60% of the world’s glaucoma cases were found in 
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Asia. Asia also accounts for 53.4% of primary open angle glaucoma (POAG) cases 

and 76.7% of primary angle closure glaucoma (PACG) cases.5,7,11  

Risk factors for developing glaucoma are high intraocular pressure, older age, 

race, genetic predisposition, and systemic diseases such as high blood pressure and 

diabetes. Most of glaucoma cases are generally asymptomatic in their early stages, 

and since the disease is slowly progressive, symptoms usually occurred late with 

irreversible vision loss. There is little known about primary prevention of 

glaucoma. However, there are effective methods of medical and surgical treatment 

if the disease is diagnosed in its early stage to reduce the risk of disease progression 

and restriction of visual field and irreversible blindness. Therefore, efforts to 

increase public awareness about glaucoma and the consequences of late diagnosis 

or inadequate treatment is essential.5,7 

There is not much the primary health care worker can do to identify patients 

with early glaucoma. However, acute angle closure glaucoma characterized by an 

acute red eye, reduce vision, pain, dilated pupil and corneal clouding should be 

recognized and referred immediately. Person at secondary level should be able to 

diagnose, provide available medical therapy, and reffered to the tertiary level if 

needed. In tertiary eye centers, high-quality filtering surgeries, laser iridotomy, and 

management of postoperative complications should be available.5–7 

 
2.4  Prevention of Blindness from Diabetic Retinopathy 

Diabetic retinopathy (DR)  is a deliberating retinal microvascular complication 

of diabetes mellitus that remains the leading cause of blindness and visual 

impairment in working adult population. This is a growing problem as the number 

of people living with diabetes increases. A meta analysis from 35 population based 

study conducted worldwide estimated global prevalence of  DR among patients 

with diabetes to be 35.4% and 10.2% patients living with vision-threathening 

diabetic retinopathy (VTDR). Risk factors for diabetic retinopathy include duration 
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of diabetes, level of glycaemia, presence of high blood pressure, pregnancy, 

dependence on insulin, levels of serum lipid, nutritional and genetic factors.6,7,12 

Early detection and proper treatment are particularly essential to prevent sight 

threathening complication from DR, as the disease can be asymptomatic until the 

disease progress and there is significant irreversible damage and vision loss. This 

can be achieved either through a large population screening programme, or by 

means of individual present to the eye care provider. If sight threathening diabetic 

retinopathy is present, timely laser photocoagulation decreases the risk of visual 

loss progression.5,6,13 

Effective strategies for prevention of visual loss from DR need a holistic 

approach, including patient education, behavioral changes, and effective disease 

management strategies in addition to providing of annual vision examination, and 

high quality, affordable treatment, if necessary. The control of blood sugar level, 

blood pressure and other systemic risk factors by the primary care provider, as well 

as healthy lifestyle changes should be performed. Increasing awareness of the 

disease and complication of people at risks with periodic eye examination is also 

important to prevent the disease. Health workers in the secondary level should be 

able to detect high-risk, vision threathening diabetic retinopathy, such with 

clinically significant macular edema or neovascularization. Once it is detected, 

Laser treatment can be performed to prevent progression of the disease and visual 

loss. The management of vitreous hemorrhage or tractional retinal detachment 

requiring intraocular surgeries should be performed in tertiary level. This procedure 

requires high skilled ophthalmologists and expensive equipment that the 

availability is restricted to a small number of specialized centres.5,13 

 
2.5  Prevention of Childhood Blindness 

A group of diseases and conditions occurring in childhood or early adolescence 

which result in blindness or severe visual impairment if left untreated are known as 

childhood blindness. The control of blindness in children is considered as a high 
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priority within the VISION 2020- the right to sight programme, due to several 

reasons. First, blindness in childhood can lead to decades of life spent blind, with 

associated emotional, social, and economic burden to the child, famiy, and society. 

Second, many of the causes of blindness in children are either preventable or 

treatable. Third, conditions associated with blindness in children might also causes 

child mortality, therefore control of blindness in children is closely related to child 

survival.5,14,15 

The prevalence of blindness in children varies based on socioeconomic 

development and under-5 mortality rates, which is the national rates of dying under 

the age of 5. In low-income countries with high under-5 mortality rates, the 

prevalence may be as high as 1.5 per 1000 children, while in high-income countries 

with low under-5 mortality rates, the prevalence is around 0.3 per 1000 children. It 

is estimated that the prevalence of blindness in children in the world is 

approximately 1.4 million, with approximately three-quarters of the world’s blind 

children live in the poorest regions of Africa and Asia. Overall, approximately 40% 

of childhood blindness can be prevented or treated.15,16  

The causes of childhood blindness are classified according to the anatomical 

site of the abnormality, as well as the underlying etiology. Corneal scaring due to 

vitamin A deficiency, measles infection, and ophthalmia neonatorum predominates 

in the poorest countries in the world. Perinatal contidions, particularly retinopathy 

of prematurity (ROP) and lesions of the central nervous system are more important 

in high-income countries. In middle-income countries, the causes are mixed, but 

ROP is emerging as an important cause of avoidable blindness. Other significant 

causes in all countries are congenital abnormalities, such as cataract, glaucoma, and 

hereditary retinal dystrophies.14,15 
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Tabel 2. Causes of severe visual impairment and blindness in children, by anatomical site 
of the abnormality, by etiological category, and by world bank region 
 

 
Source : Gilbert et al14 

 
 tabel 2. Estimates the number of prevalent cases of children with visual impairment and 
blindness due to avoidable causes, by level of socioeconomic development 

 
Source : Gilbert et al14 

 
Prevention and treatment of childhood blindness is disease specific. Good 

primary health care and personnel trained in primary eye care are essential for the 

control of blindness in children. Many of the causes of corneal scarring could be 

prevented if these eight essential elements of primary health care were in place : 

services for immunization, maternal and child health care, health education, good 

nutrition, essential drugs, clean water supplies and sanitation, control of endemic 
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diseases, and treatment of common conditions. Vitamin A-supplementation and 

measles immunization coverage have increased and blindness due to vitamin A 

deficiency and measles-related blindness has declined substantially. Distributing 

vitamin A supplements on immunization days is a recommended strategy to 

increase coverage. World health organization recommends that all children aged 6-

59 months should receive supplements if they live in a community where vitamin 

A deficiency is a public health problem. Prophylaxis against ophthalmia 

neonatorum should be given to all newborn babies immediately by cleansing the 

eyes and applying tetracycline 1% eye ointment to prevent the danger of 

gonococcal corneal ulcer.5,14–16 

Ophthalmologist at the secondary level should be capable to perform a full 

examination, make a correct diagnosis, and prescribe glasses and simple low vision 

devices for children. School vision screening programmes to diagnose children 

with significant refractive errors should also be performed at the secondary level.5,15  

Tertiary centres should be able to provide surgical services for the management 

of cataract, glaucoma, and corneal scarring. The incidence of ROP can be reduced 

through availability and affordability of screening with essential equipment and 

therapeutic services. All very low birth weight babies (below 1500 gr) and those 

born at less than 32 weeks gestation should be insured to have a fundus examination 

by trained ophthalmologists 6 weeks after birth, and treatment should be provided, 

if necessary.5,15,16 

 
III.   Conclusion 

Blindness and visual impairments are major health problem which have have 

significant impact on personal, economic, and social life of an affected individual 

if left untreated. Vision 2020- the right to sight initiatives aims to eliminate 

avoidable blindness in the world by 2020 and targets the world’s leading causes of 

avoidable visual impairment. 

Disease-control activities, strengthening of human resources and use of low-
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cost, appropriate technologies to increase affordability of eye health care, are major 

pillars of the work of Vision 2020 to create sustainable, comprehensive, high-

quality services for eye health care as an integral part of health care systems. 
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