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REFRACTIVE ERROR BLINDNESS AND VISUAL IMPAIRMENT 
 

THE ABSENCE OF REFRACTIVE ERROR ‘ON THE MAP’ 

Although the World Health Organization (WHO) has a long history of blindness prevention – having started a 
trachoma program in the 1950s and an onchocerciasis control program in the 1970s – it did not consider 
uncorrected refractive error as a major cause of blindness and visual impairment until very recently (see Figure 6-1). 

WHO believed that the main causes of blindness and visual impairment were cataract, trachoma, glaucoma, 
onchocerciasis and xerophthalmia.Refractive error was not considered or mentioned.This is largely because the 
traditional definition of blindness was based on best corrected visual acuity, rather than presenting visual acuity – 
thus not taking into account the level of vision with which people actually function in their daily lives, and thereby 
grossly underestimating refractive error visual impairment . 

 
Figure 6-1:Global causes of blindness as a percentage of total blindness – as estimated in 2002 (uncorrected refractive error 
was not included) 
Source: Resnikoff et al, 2004 

When VISION 2020 was launched in 1999 with the mission statement “…..to eliminate the main causes of blindness 
in order to give all people in the world, particularly the millions of needlessly blind, the right to sight”, refractive error 
was for the first time included in the priority list of causes of preventable blindness.But even then the magnitude of 
the problem was not apparent yet. 

It was only on World Sight Day in 2006, that the WHO revealed for the first time its updated estimates of blindness 
and visual impairment, outlining the magnitude of refractive error visual impairment. An estimated 153 million people 
are visually impaired (presenting VA <6/18 in the better eye) as a result of uncorrected refractive error at distance, of 
which at least eight million are blind (presenting VA <3/60 in the better eye).Around 45 million working age adults 
and 13 million children globally are affected by uncorrected refractive error, 90% of them living in low or middle 
income countries.These WHO figures do not include visual impairment as a result of uncorrected presbyopia, which 
is estimated to affect as many as 500 million people over the age of 45 (see Fig. 6-2). 
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Figure 6-2: Number of people affected globally by blindness and visual impairment due to eye disease and uncorrected refractive 
error (including presbyopia) 

READING 

 WHO Press Release: World Sight Day 2006 
Source:http://www.who.int/mediacentre/news/releases/2006/pr55/en/index.htmlAccessed 21 August 2012 

 WHO Press Release: World Sight Day 2006 Source: 
http://www.who.int/mediacentre/news/releases/2006/pr55/en/print.htmlAccessed 21 Aug 2012 

We know now that uncorrected or under-corrected refractive error is a major cause of blindness and the leading 
cause of visual impairment in the world.It affects people of both sexes, as well as all age and ethnic groups, and may 
result in lost education and employment opportunities, lower productivity and impaired quality of life for otherwise 
healthy people.The interventions required to eliminate or prevent refractive error blindness are quite simple and very 
cost effective. In most cases an eye examination and an appropriate pair of spectacles can provide an immediate 
solution to the problem – making refractive error the most treatable of all causes of visual impairment.It is a great 
tragedy then, that millions of people, especially in the developing world, are functionally blind simply because they 
don’t have access to basic eye care services and affordable spectacles. 

ANDHRA PRADESH EYE DISEASE STUDY (APEDS) 

The APEDS was a landmark study, which helped to draw attention to the issue of refractive error blindness and 
visual impairment (Dandona et al, 2002).The aims of the study were to determine the prevalence and causes of 
blindness and visual impairment, the prevalence and risk factors for major eye diseases, barriers to the uptake of 
eye care services, as well as quality of life among those who are visually impaired.This information could then be 
used in the design of long-term blindness prevention strategies. 

While cataract was found to be the leading cause of blindness, refractive error was identified as the second major 
cause of blindness and the leading cause of moderate visual impairment. 

Higher risk factors for blindness were identified as increasing age, lower socioeconomic status, female gender and 
rural area of residence. 

READING 

 Dandona et al, 2002.Moderate visual impairment in India: the Andhra Pradesh Eye Disease Study.British 
Medical Journal 86(4):373-377.Source: http://bjo.bmj.com/content/86/4/373.full.pdf+html 
Accessed 21 August 2012 

 Dandona et al, 1999.Refractive Errors in an Urban Population in Southern India: The Andhra Pradesh Eye 
Disease Study.Investigative Ophthalmology and Vision Science 40(12): 2810-2818.Source: 
http://www.iovs.org/content/40/12/2810.full.pdf+html Accessed 21 Aug 2012 

 Dandona et al, 2002.Population-based assessment of refractive error in India: the Andhra Pradesh eye 
disease study.Clinical and Experimental Ophthalmology 30(2):84-93.Source: http://www.blackwell-
synergy.com/doi/pdf/10.1046/j.1442-6404.2002.00492.xAccessed abstract 21 Aug 2012 
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PREVALENCE OF UNCORRECTED REFRACTIVE ERROR  
VISUAL IMPAIRMENT 

We estimate that uncorrected refractive error accounts for up to 25% of all blindness and more than 50% of all visual 
impairment in the world.But there is still insufficient data available on the prevalence and types of refractive error in 
different populations and age groups.Comparing information from studies that have been done is also not always 
possible, as they use different approaches to measuring refractive error (with or without cycloplegia, for example) 
and sometimes even different definitions for visual impairment and cut-off points for refractive error.Figure 6-3 shows 
the breakdown by region of people who are vision impaired due to uncorrected refractive error around the globe 
(WHO, 2009). 

 
Figure 6-3:Global Distance Uncorrected Refractive Error Estimates by WHO Region (Total = 153 million) 
Source: Smith et al, 2009 

More epidemiological research is needed on the prevalence of uncorrected refractive errors and its trends.In a study 
in Australia, more than half of those who presented with visual impairment could have their vision improved with 
appropriate spectacles (Taylor et al. 2005) (see Fig. 6-4, 6-5, 6-6). 

 
Figure 6-4: Estimated numbers of people with presenting visual acuity* <6/12 caused by different conditions in Australia, 2004 
(expressed as a percentage) 
* Presenting Visual Acuity = with spectacles if usually worn for distance viewing 
Source: Taylor et al, 2005 
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PREVALENCE OF UNCORRECTED REFRACTIVE ERROR  
VISUAL IMPAIRMENT(CONT.) 
 

 
Figure 6.5: Estimated numbers of people with blindness (presenting visual acuity* <6/60) caused by different  
conditions in Australia 
*Presenting Visual Acuity = with spectacles if usually worn for distance viewing 
Source: Taylor et al, 2005 

 
Figure 6-6: Visual impairment due to uncorrected refractive error by age, estimated numbers. 

Access Economics Pty Ltd. 2004. . The economic impact and cost of vision loss in Australia.Eye Research Australia 
and Clear Insight.Source http://www.cera.org.au/uploads/CERA_clearinsight.pdf 

READING 

 Taylor HR, Keeffe JE, Vu HTV, Wang JJ, Rochtchina E, Mitchell P and Pezzullo ML, 2005.Vision Loss in 
Australia. Medical Journal of Australia182 (11): 565-568 

 WHO Press Release. 2006.Sight test and glasses could dramatically improve the lives of 150 million 
people with poor vision. Geneva. Source: 
http://www.who.int/mediacentre/news/releases/2006/pr55/en/index.htmlAccessed 21 Aug 2012 

 Smith TST, Frick KD, Holden BA, Fricke TR and Naidoo KS, 2009. Potential lost productivity resulting from 
the global burden of uncorrected refractive error Bulletin of the World Health Organization87:431-437. 
Source http://www.who.int/bulletin/volumes/87/6/08-055673/en/Accessed 21 Aug 2012 
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PREVALENCE OF UNCORRECTED REFRACTIVE ERROR  
VISUAL IMPAIRMENT(CONT.) 
 

REFRACTIVE ERROR DEFINITIONS 

The Refractive Error Working Group (REWG) of the WHO recommends the following definitions for global use in 
refractive error studies, to achieve uniform and comparable data collection: 

Myopia 

For children: ≤ –0.75 DS 

For adults:≤ –1.00 DS 

Hypermetropia 

For children: >+2.00 DS 

Consider a near acuity standard 

Anisometropia 

≥ 2.00 DS in children 

Astigmatism 

> 2.00 DC 

Presbyopia 

Subject for whom the sum of distance correction and near add result in a net + lens of >+1 to achieve best near 
vision or < – 4. 

VISUAL ACUITY DEFINITIONS 

Uncorrected 

Visual acuity without optical correction 

Presenting 

Visual acuity with habitual optical correction 

If spectacles are not used, presenting and uncorrected visual acuities are equal 

Best-corrected 

Visual acuity with optimal spectacle correction 

VISUAL IMPAIRMENT DEFINITIONS 

Blindness 

Presenting visual acuity less than 3/60 in the better eye 

Visual impairment 

Presenting visual acuity less than 6/12 in the better eye (0 to 15 years of age) 

Presenting visual acuity less than 6/18 in the better eye (16 years of age and older) 

Low vision 

Best-corrected visual acuity less than 6/18 in the better eye 

Near-point blindness 

Presenting visual acuity at 40 cm less than N64 in the better eye 

Near-point visual impairment 

Presenting visual acuity at 40 cm less than N10 in the better eye 

Rapid assessment can provide practical and cost-effective means to estimate prevalence in countries with limited 
resources for full-scale studies. 
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PREVALENCE OF UNCORRECTED REFRACTIVE ERROR  
VISUAL IMPAIRMENT(CONT.) 
 

READING 

 Marmamula et al, 2007.Rapid assessment methods in eye care and their use in assessing refractive 
errors.Journal of Community Eye Health20(63):272-275.Source: 
http://www.cehjournal.org/indian/download/ceh_20_63_s.pdf Accessed 21 Aug 2012 

 Dandona and Dandona, 2001.Refractive error blindness.Bulletin of the World Health Organisation79(3): S95-
97.Source: http://www.who.int/bulletin/archives/79(3)237.pdfAccessed 21 Aug 2012 

 Taylor HR, 2000.Refractive errors: magnitude of the need.Journal of Community Eye Health Journal13 (33): 
1-2.Source: http://www.cehjournal.org/download/ceh_13_33_001.pdf Accessed 21 Aug 2012 

 McCarthy CA.Uncorrected refractive error.British Journal of Ophthalmology90:5 521-522.Source: 
http://bjo.bmj.com/cgi/reprint/90/5/521 Extract accessed 21 Aug 2012 

 Resnikoff et al, 2008.Global magnitude of visual impairment caused by uncorrected refractive errors in 
2004.Bulletin of the World Health Organisation86(1).Accessed 21 Aug 2012 Source: 
http://www.who.int/bulletin/volumes/86/1/07-041210/en/index.html 

 Holden BA.Uncorrected refractive error: the major and most easily avoidable cause of vision loss.Journal 
of Community Eye Health 20 (63):37-39.Source: http://www.cehjournal.org/download/ceh_20_63_037.pdf 
Accessed 21 Aug 2012 

 Thulasiraj et al, 2003.Blindness and Vision Impairment in a Rural South Indian Population: The Aravind 
Comprehensive Eye Survey.Ophthalmology 11(8):141-1498. Source: 
http://linkinghub.elsevier.com/retrieve/pii/S0161642003005657Accessed 21 Aug 2008 

 Weale RA, 2003.Epidemiology of Refractive Errors and Presbyopia.Survey of Ophthalmology 48(5):515-43. 
Source: http://www.ncbi.nlm.nih.gov/pubmed/14499819 

 Bourne RA.Uncorrected refractive error and presbyopia: the unmet need.British Journal of Ophthalmology 
91(7):848-850.Source: http://bjo.bmj.com/cgi/reprint/91/7/848 Extract accessed 21 Aug 2012 

ONSET OF REFRACTIVE ERROR AT YOUNGER AGES 

Globally, uncorrected refractive error is the main cause of visual impairment in children aged 5–15 years.The 
prevalence of myopia is increasing dramatically – especially in children – and particularly in the urban areas of 
South-East Asia. 

Compared to the other major causes of visual impairment (like cataract), refractive error usually sets in at a younger 
age.Therefore, if it is not corrected, refractive error causes significantly more blind years than most other causes. 

READING 

 Saw SM. 2003. A synopsis of the prevalence rates and environmental risk factors for myopia.Clinical and 
Experimental Optometry.86(5):289-94 

 Park DJJ and Congdon NG, 2004. Evidence for an "Epidemic" of Myopia.Annals Academy Medicine 
33(1):21-26.Source: http://www.annals.edu.sg/pdf200401/V33N1p21.pdfAccessed 21 Aug 2012 

 Grosvenor T, 2003.“Why is there an epidemic of myopia?”.Clinical and Experimental Optometry 
86(5):273-275 

 McCarty and Taylor, 2000.“Myopia and Vision 2020”American Journal of Ophthalmology129(4):525-527. 

 Ho et al, 2006.Uncorrected refractive error in Singapore teenagers.British Journal of Ophthalmology 90(2): 202-
207 

 Seet et al, 2001.Myopia in Singapore: taking a public health approach.British Journal of Ophthalmology 
85:521-526.Source: http://bjo.bmj.com/cgi/reprint/85/5/521.pdfAccessed 21 Aug 2012 

 Rose et al, 2001.The increasing prevalence of myopia: implications for AustraliaClinical and 
Experimental Ophthalmology29(3):116–120.Source: http://www.blackwell-
synergy.com/doi/pdf/10.1046/j.1442-9071.2001.00389.xAccessed 21 Aug 2012 
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ONSET OF REFRACTIVE ERROR AT YOUNGER AGES(CONT) 
 

REFRACTIVE ERROR STUDIES IN CHILDREN (RESC) 

These are a series of population-based surveys of refractive error and associated visual impairment in school-age 
children of different ethnic origins, which were conducted in different geographic regions, using a common 
protocol.These studies illustrated that visual impairment in this age group is largely due to refractive error, which 
remains uncorrected in almost half the cases – especially in low and middle class populations.This is a serious 
public health problem which requires cost-effective solutions.The RESC studies also proved that the prevalence of 
myopia and hyperopia varies considerably across geographic regions. 

READING 

 Ellwein LB, 2002.Case Finding for Refractive Errors: Assessment of Refractive Error and Visual 
Impairment in Children.Journal of Community Eye Health15(43):37-38. Source: 
http://www.cehjournal.org/download/ceh_15_43_037.pdfAccessed 21 Aug 2012 

 Pokharel et al, 2000.Refractive Error Study in Children: Results from results Mechi Zone, Nepal.American 
Journal of Ophthalmology 129(4):436-444.Source: 
http://linkinghub.elsevier.com/retrieve/pii/S0002939499004535 Accesssed 21 Aug 2012 

 Maul et al, 2000.Refractive Error Study in Children: Results From La Florida, Chile.American Journal of 
Ophthalmology129(4):445-54. 

 He et al, 2007.Refractive Error and Visual Impairment in School Children in Rural Southern 
China.Ophthalmology114(2):374-382. Source: 
http://linkinghub.elsevier.com/retrieve/pii/S0161642006011389Accessed 21 Aug 2012 

 He et al, 2004.Refractive Error and Visual Impairment in Urban Children in Southern China.Investigative 
Ophthalmology and Vision Science 45(3):793-799 Source: http://www.iovs.org/cgi/reprint/45/3/793Accessed 21 
Aug 2012 

 Dandona et al, 2002.Refractive Error in Children in a Rural Population in India.Investigative Ophthalmology 
and Vision Science43(3):615-622.Source: http://www.iovs.org/cgi/reprint/43/3/615 
Accessed 21 Aug 2012 

 Murthy et al, 2002.Refractive Error in Children in an Urban Population in New Delhi.Investigative 
Ophthalmology and Vision Science43(3):623-631.Source: http://www.iovs.org/cgi/reprint/43/3/623.pdfAccessed 
21 Aug 2012 

 Naidoo et al, 2003.Refractive Error and Visual Impairment in African Children in South 
Africa.Investigative Ophthalmology and Vision Science44(9):3764-3770.Source: 
http://www.iovs.org/cgi/reprint/44/9/3764Accessed 21 Aug 2012 

 Goh et al, 2005.Refractive Error and Visual Impairment in School-Age Children in Gombak District, 
Malaysia.Ophthalmology 112(4):678-685.Source: 
http://www.acrm.org.my/ned/documents/journals/RefractiveErrorandVisualImpairment.pdfAccessed  
21 Aug 2012 



 

Refractive Error and 
Low Vision as Public Health Issues

 

August 2012, UPATED Public Health, Chapter 6-9 
 

UNCORRECTED PRESBYOPIA 

Although more refractive error studies have been conducted in children than in adults, uncorrected refractive error 
probably affects a larger percentage of the adult population – especially those over the age of 45, when presbyopia 
usually sets in. Uncorrected presbyopia causes widespread, avoidable visual impairment across the globe – but 
predominantly in the developing world. 

READING 

 Patel and West, 2007. Presbyopia: prevalence, impact, and interventions.Journal of Community Eye Health 
20(63):40-41. Source: http://www.cehjournal.org/download/ceh_20_63_040.pdfAccessed 21 Aug 2012 

 Sherwin et al, 2008.Functional presbyopia in a rural Kenyan population: the unmet need.Clinical and 
Experimental Ophthalmology 36(3)245-251.Source: http://www.blackwell-
synergy.com/doi/abs/10.1111/j.1442-9071.2008.01711.x Accessed 21 Aug 2012 

 Nirmalan et al . 2006.A Population-Based Assessment of Presbyopia in the State of Andhra Pradesh, 
South India: The Andhra Pradesh Eye Disease Study.Investigative Ophthalmology and Visual Science 
47:2324-2328.Source: http://www.iovs.org/cgi/reprint/47/6/2324Accessed 21 Aug 2012 

 Burke et al, 2006.Population-Based Study of Presbyopia in Rural Tanzania.Ophthalmology 113(5):723-
7.Source:http://www.ncbi.nlm.nih.gov/pubmed/16650664?ordinalpos=2&itool=EntrezSystem2.PEntrez.Pubmed.
Pubmed_ResultsPanel.Pubmed_RVDocSumAccessed 21 Aug 2012 

ADDRESSING UNCORRECTED REFRACTIVE ERROR – DISEASE CONTROL 

We currently have insufficient evidence of the most cost-effective ways of delivering refraction services in different 
settings.But we do know that refraction services need to be strengthened and/or developed in target populations 
if we are to be successful in eliminating refractive error visual impairment and reducing the magnitude of  
uncorrected presbyopia. 

Uncorrected refractive errors are increasingly being included in national blindness prevention plans.Assessment of 
individuals for refractive error also provides an opportunity to screen for, and refer, other potentially blinding 
conditions such as cataract, glaucoma and diabetic retinopathy. 

Refractive services should be comprehensive, available at all levels, and include: 

 Case identification of individuals with poor vision that can be improved through spectacle correction 

 Effective eye examination and refraction to determine correction required and to identify co-existing eye 
conditions 

 Spectacle correction for individuals examined who have disabling refractive error, ensuring good fit of the correct 
prescription 

 Visual health promotion to build client and community awareness about refractive error, the benefits of correction 
and the availability of services 

 Appropriate referrals for individuals who have eye or vision problems beyond the scope of the provider’s training, 
with particular emphasis upon problems prioritized by the national VISION 2020 program 

 Follow-up to ensure compliance with prescription, and repair or replacement of spectacles if required  

Children between ages 11 and 15 years, and adults over 45 years of age should receive priority in the provision of 
refractive error services.Public awareness could be improved through community-based services and eye health 
programs in schools – which would help generate demand for services.  

To ensure the uptake of refractive services by the community, every effort should be made to provide refractive 
services which are: 

 Affordable 

 Of good quality, with a high success rate in terms of visual acuity 

 Culturally acceptable 

 Equitable – accessible regardless of race, ethnicity, gender, socio-economic status, religion of geographic 
location 

 Consistently available 

 Developed, managed and evaluated in partnership with the community 
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ADDRESSING UNCORRECTED REFRACTIVE ERROR – DISEASE 
CONTROL(CONT.) 
 

READING 

 World health Organization, 2001.Elimination of avoidable visual disability due to refractive errors. 
WHO/PBL/00.79Source http://whqlibdoc.who.int/hq/2000/WHO_PBL_00.79.pdfAccessed 21 Aug 2012 

 Naidoo and Ravilla,2007. Delivering refractive error services: primary eye care centres and 
outreach.Journal of Community Eye Health 20(63):42-44.Source: 
http://www.cehjournal.org/download/ceh_20_63_042.pdfAccessed 21 Aug 2012 

 Ramke et al, 2007.Correction of refractive error and presbyopia in Timor-Leste.British Journal of 
Ophthalmology 91(7):860-866. 

 Bourne et al . 2004. Correction of Refractive Error in the Adult Population of Bangladesh: Meeting the 
Unmet Need.Investigative Ophthalmology and Visual Science 45(2):410-417.Source: 
http://www.iovs.org/cgi/reprint/45/2/410.pdfAccessed 21 Aug 2012 

 Dandona et al,2007.Utilisation of eyecare services in an urban population in southern India: the Andhra 
Pradesh eye disease study.British Journal of Ophthalmology91(7):860-866.Source: 
http://bjo.bmj.com/cgi/reprint/84/1/22.pdfAccessed 21 Aug 2012 

THE DURBAN DECLARATION ON REFRACTIVE ERROR AND  
SERVICE DEVELOPMENT 

On 16 March, 2007, more than 650 international delegates at the Inaugural World Congress on Refractive Error and 
Service Development in South Africa witnessed the signing of the Durban Declaration on Refractive Error and 
Service Development (Naidoo et al, 2007). The purpose of the Congress was to advocate public health strategies 
and identify priorities for meeting the global burden of avoidable blindness from uncorrected refractive error and 
presbyopia.  

The Durban Declaration recognises that: 

 The greatest contribution to a severe worldwide lack of refractive error services is the lack of trained personnel 
to provide them 

 The need for refractive error services is most pronounced in poor and marginalised communities 

The Durban Declaration resolves to: 

 Create global awareness of the impact of refractive error on sufferers, their families and community and the 
need for services 

 Advocate to National Governments and world health care agencies for the policies, services and resources 
required to meet the needs 

 Strive to overcome the barriers that prevent those with refractive error and low vision from obtaining the same 
services, rights and opportunities as others 

 Ensure refractive error services are prioritised in planning and development of National Health Plans 

 Invest in training of eye care workers and professionals 

 Support the establishment of global distribution channels to make high quality spectacles available 

 Encourage research and application of the results to achieving the most effective solutions 

 Work to build relationships with private sector and service providers to expand availability of sustainable services 

READING 

 Naidoo et al, 2007.The challenge of uncorrected refractive error: driving the agenda of the Durban 
Declaration on refractive error and service 
development.Source:http://onlinelibrary.wiley.com/doi/10.1111/j.1444-0938.2010.00455.x/pdfAccessed 221 
Aug 2012. 

 Faal and Qureshi, 2007.Training to meet the need for refractive error services.Journal of Community Eye 
Health 20(63):48-51.Source: http://www.cehjournal.org/download/ceh_20_63_048.pdfAccessed 21 Aug 2012. 
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AVAILABILITY AND ACCESSIBILITY OF AFFORDABLE  
REFRACTIVE ERROR CORRECTION 

In addition to well-trained mid-level personnel, the elimination of refractive error visual impairment requires access to 
new, affordable, good quality spectacles.However, in many areas of the world, the spectacles needed for refractive 
error correction are too expensive or not available at all. 

Most blindness prevention programs, at least initially, opt for mass-produced, ‘low cost’ ready-made spectacles – 
similar to the low-cost reading glasses available in pharmacies and department stores.These ready-mades provide 
spherical correction (both plus and minus) of the same power in both eyes, and may provide adequate correction (or 
at least a good starting point) for many presbyopes and people with distance vision problems where little or no 
astigmatism or anisometropia is present.Ready-made spectacles are convenient for both the refractionist and the 
patient, and can be dispensed directly following the refraction, thus saving the patient from the effort and expanse of 
having to return to the clinic to collect spectacles at a later date. 

Because ready-made spectacles are produced at a low cost per unit, their quality may not always be very high, and 
care should be taken when selecting a brand of ready-mades for blindness prevention programs.Spectacles with 
unsatisfactory appearance and fit, poor optical quality and questionable durability should never be used, no matter 
how ‘low cost’ they are. 

Not all patients can be corrected with ready-made spectacles – especially if they have conditions like significant 
anisometropia and/or astigmatism.Prescribing and dispensing custom-made spectacles requires access to an optical 
workshop staffed by personnel trained to edge and fit lenses into spectacle frames. 

READING 

 Holden et al, 2000.The challenge of providing spectacles in the developing world.Journal of Community 
Eye Health 13(33):9-10.Source: http://www.cehjournal.org/download/ceh_13_33_009.pdfAccessed  
21 Aug 2012. 

 Potter AR, 1998.Providing spectacles in developing countries.British Medical Journal 317(7158):551-552.  

 Maini et al, 2001.Correction of refractive error in the Victorian population: the feasibility of "off the shelf" 
spectacles.British Journal of Ophthalmology 85:1283-1286.Source: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1723768/pdf/v085p01283.pdfAccessed 21 Aug 2012 

 Thulasiraj RD, Aravind S and Pradhan KB, 2003. Spectacles for the millions addressing a priority of ‘Vision 
2020 –The Right to Sight.Community Ophthalmology3(4): 19-21. 

 Vincent JE, 2006.Simple spectacles for adult refugees on the Thailand-Burma border.Optometry and Vision 
Science 83(11):803-810. 

 Ramke et al, 2006.An assessment of recycled spectacles donated to a developing country.Clinical and 
Experimental Ophthalmology 34(7):671–676. 

 Szetu et al , 2007.Recycled donated spectacles: experiences of eye care personnel in the Pacific.Clinical 
and Experimental Ophthalmology 35(4):391–392. 

 Dabideen et al, 2007.Sourcing acceptable spectacles.Journal of Community Eye Health20(63):47.Source: 
http://www.cehjournal.org/download/ceh_20_63_047.pdf Accessed 21 Aug 2012 

SPECTACLE COVERAGE AND SPECTACLE WEAR COMPLIANCE 

A study in Bangladesh measured spectacle coverage to be 25.2%, while a similar study in Timor Leste showed that 
only 15.7% of those with distance refractive error and 26.2% of presbyopes had spectacle correction (Aldebasi Y, 
2011); Ramke et al, 2007). 

The results of studies looking at spectacle compliance vary widely.A survey in India of people over 15 years old with 
refractive error of +/–3.00D or higher, found that only 34.2% of them were wearing their glasses at the time of the 
follow-up (Dandona et al, 2002). Of those not wearing their spectacles, 43.8% stated it was either because the 
prescription was incorrect, or the frame was too uncomfortable.Since people with refractive error of +/–3.00D or 
higher are quite likely visually impaired, their poor compliance was most likely due to poor quality refractive services. 

But even in cases where the refraction was performed adequately, and the correct prescription is properly fitted in a 
comfortable and attractive spectacle frame, spectacle compliance is not always guaranteed. 
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SPECTACLE COVERAGE AND SPECTACLE WEAR COMPLIANCE(CONT.) 

In China, about 70% of the children who needed spectacle correction were wearing their glasses at the time of their 
examination (He et al, 2005).Lack of parental awareness was identified as the problem in 50% of the cases where 
spectacles were never purchased.In cases where the parents were aware, about half did not want their children to 
wear spectacles, while about 25% had a problem with the cost (He et al, 2007). 

Affordability was also one of the main reasons for people to discontinue spectacle use in the APEDS.In a study of 
Mexican school children who received spectacles (in round frames) at no charge through Helen Keller International, 
only 13.4% of them were wearing their spectacles during a follow-up check (Castanon Holguin et al, 2006).Another 
34% had their spectacles with them, but were not wearing them.The main problem here seemed related to the 
appearance of the round spectacle frames. 

It is clear that new, creative strategies are needed to improve spectacle compliance, and we cannot assume that the 
provision of spectacles has solved the problem of uncorrected refractive error visual impairment. 

READING 

 Dandona et al , 2002.Population-based study of spectacles use in Southern India.Indian Journal of 
Ophthalmology 50(2):145-55.  

 Prema et al, 2008.Comparison of Refractive errors and factors associated with spectacle use in a rural 
and urban South Indian population.Indian Journal of Ophthalmology 56(2): 139–144. 

 Holguin et al,2006.Factors Associated with Spectacle-Wear Compliance in School-Aged Mexican 
Children.Investigative ophthalmology and Visual Science 47(3):925-927.Source: 
http://www.iovs.org/cgi/reprint/47/3/925.pdfAccessed 21 Aug 2012 

 Ramke et al, 2008.Using assessment of willingness to pay to improve a Cambodian spectacle 
service.British Journal of Ophthalmology 92:170-174.  

 Hrynchak P, 2006.Prescribing spectacles: reasons for failure of spectacle lens acceptance.Ophthalmic 
and Physiological Optics 26:111–115.  

 Robaei et al, 2005.Patterns of spectacle use in young Australian school children: findings from a 
population-based study.Journal of the American Association for Pediatric Ophthalmology and 
Strabismus9(6):579-83.Source: http://www.ncbi.nlm.nih.gov/pubmed/16414527 Accessed 21 August 2012. 

INFRASTRUCTURE AND ESTABLISHING SUSTAINABLE  
EYE CARE SYSTEMS 

The recruitment and retention of eye care human resources depend not only on the training they receive, but also on 
factors such as working conditions.Appropriate infrastructure and clinical facilities should be established where eye 
care personnel can function upon completion of their training. 

Considering the barriers to utilization of eye care services as perceived by the community, and developing effective 
strategies for optimal use of the infrastructure, is also important. 

The establishment of optical workshops in a community facilitates the availability of affordable eyewear and builds 
capacity for sustainable delivery systems, with the additional advantages of job creation and skills transfer for local 
personnel. Such optical workshops should become sufficiently sustainable and operate within a full cost-recovery 
model. 

The delivery of refractive services creates opportunities to also screen for other ocular conditions like cataract. At the 
same time, spectacle supply and dispensing can generate income – not only to provide an income to the mid-level 
personnel, but to fund more costly initiatives such as cataract surgery or the provision of low vision devices. In this 
way, sustainable and comprehensive eye care delivery systems are created. 

All blindness prevention initiatives should aim to become self-sufficient as soon as possible, to ensure long-term 
sustainability of the program. 

This could happen through a variety of strategies, or combinations thereof, such as: 

 Engaging with the community and developing local partnerships  

 Integration within the existing health care system/services in the country  
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INFRASTRUCTURE AND ESTABLISHING SUSTAINABLE  
EYE CARE SYSTEMS (CONT.) 

 Cost recovery through reduced fees for spectacles to those in need, and by offering value-added services to 
wealthier patients, when appropriate  

 Continuing education provision to ensure that staff provide excellent services and follow-up  

 Committing sponsors for the program 

READING 

 Samandari et al, 2001.Privately funded quality health care in India: a sustainable and equitable 
model.International Journal for Quality in Health Care 13(4):283-288.Source: 
http://intqhc.oxfordjournals.org/cgi/reprint/13/4/283.pdfAccessed 21 Aug 2012 

 Rahmathullah et al, 2007.Making refractive error services sustainable: the International Eye Foundation 
model.Journal of Community Eye Health 20(63)45-46.Source: 
http://www.cehjournal.org/download/ceh_20_63_045.pdfAccessed 21 Aug 2012 

 Rao GN, 2006.Self sustainability in eye care.Indian Journal of Ophthalmology 44(3):129.Source: 
http://www.ijo.in/text.asp?1996/44/3/129/24572Accessed 21 Aug 2012 

 Shamanna et al, 2001.Financial sustainability.Journal of Community Eye Health 14(37): 7-8.Source: 
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1705909&blobtype=pdf Accessed 21 Aug 2012 

ADVOCACY FOR UNCORRECTED REFRACTIVE ERROR 

Because health care providers and policy makers alike underestimate the potential socio-economic impact of 
uncorrected refractive errors in the community, the issue requires continued advocacy. 

Advocacy for refractive error should aim to: 

 Increase knowledge of refractive error blindness and visual impairment 

 Mobilize resources to address the refractive error problem 

 Increase the quality of eye care provision 

 Enhance the credibility of the VISION 2020 initiative 

Key audiences which should be challenged to eliminate disabling refractive error include: 

 At-risk groups and their communities 

 Governmental and health officials 

 Eye care professionals 

 Corporations in the eye and vision care industry 

 International not-for-profit organisations 

 Donor agencies and donor communities  

VISION 2020 advocacy resources include: 

 World Sight Day 

 The VISION 2020 website (www.vision2020.org) 

 The VISION 2020 newsletter 

 Coordinated projects with international and professional organisations 

 A VISION 2020 public relations group 

Other useful resources for advocacy can be found at: 

Useful Resources for advocacy. Journal of Community Eye Health. 2007. 20(64).Source: 
http://www.cehjournal.org/download/ceh_20_64_076.pdf Accessed 21 Aug 2012 
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ADVOCACY FOR UNCORRECTED REFRACTIVE ERROR(CONT.) 
 

READING 

 Prozesky D, 2007.Advocacy for eye health.Journal of Community Eye Health20(64):57-59.Source: 
http://www.cehjournal.org/download/ceh_20_64_057.pdf Accessed 21 Aug 2012 

 Porter R, 2007.Turning fine words into action: suggestions for high-level advocacy.Journal of Community 
Eye Health20(64):60.Source: http://www.cehjournal.org/download/ceh_20_64_060.pdf Accessed 21 Aug 2012 

 Faal H and Gilbert C, 2007.Convincing governments to act: VISION 2020 and the Millennium Development 
Goals.Journal of Community Eye Health20(64):62.Source: 
http://www.cehjournal.org/download/ceh_20_64_062.pdfAccessed 221 Aug 2012 

 Thulasiraj RD, 2007.Advocacy to improve the delivery of eye care.Journal of Community Eye Health 
20(64):66.Source: http://www.cehjournal.org/download/ceh_20_64_066.pdfAccessed 21 Aug 2012 

 Courtright P and Lewallen S, 2007.Improving gender equity in eye care: advocating for the needs of 
women.Journal of Community Eye Health20(64):68.Source: 
http://www.cehjournal.org/download/ceh_20_64_068. pdf Accessed 221 Aug 2012 

REFRACTIVE ERROR CORRECTION AND QUALITY OF LIFE 

Eliminating visual impairment due to uncorrected refractive error will significantly improve worldwide standards of 
eye care, health and quality of life. 

READING 

 Patel et al, 2006.Impact of Presbyopia on Quality of Life in a Rural African Setting.Ophthalmology 
113(5):728-34 

 Owsley C, McGwin G, Jr, Scilley K, Meek G, Seker D, Dyer A, 2007.Effect of refractive error correction on 
health-related quality of life and depression in older nursing home residents. Archives of Ophthalmology 
125(11):1471-1477 

 Coleman AL, Yu F, Keeler E, Mangione CM, 2006.Treatment of uncorrected refractive error improves 
vision-specific quality of life.Journal of the American Geriatrics Society 54: 883–890 

 Roch-Levecq A, Brody BL, Thomas RG, Brown SI, 2008.Ametropia, Preschoolers' Cognitive Abilities, and 
Effects of Spectacle Correction.Archives of Ophthalmology 126(2):252-258 

 Chia et al, 2004.Impact of bilateral visual impairment on health-related quality of life: the Blue Mountains 
Eye Study.Investigative Ophthalmology and Visual Science 45(1):71-76.Source: 
http://www.iovs.org/cgi/reprint/45/1/71Accessed 21 Aug 2012 

SUMMARY OF REFRACTIVE ERROR BLINDNESS AND VISUAL IMPAIRMENT 

Until recent years, uncorrected refractive error was virtually ignored as a cause of blindness and visual 
impairment.The problem is now getting the worldwide attention that it deserves, and is recognised as the primary 
cause of moderate vision impairment throughout the world. 

Without appropriate spectacle correction, millions of children lose educational opportunities and adults face 
vocational limitations. Families are frequently pushed into a cycle of deepening poverty because of their inability to 
see well. 

Even though the provision of appropriate spectacles is one of the simplest, most cost-effective strategies to improve 
vision, intervention strategies are yet to reach many of the people most in need, as a result of inadequate service 
delivery, human resources, affordable technology, equipment and infrastructure to create capacity in each country  
in need. 
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SUMMARY OF REFRACTIVE ERROR BLINDNESS AND VISUAL 
IMPAIRMENT(CONT.) 

Eliminating avoidable blindness due to refractive error requires: 

 Effective screening programs to detect refractive error blindness in the population 

 The training and appropriate deployment of adequate numbers of eye care personnel to perform reasonable-
quality refractions, especially in remote and rural areas 

 The development of suitable infrastructure for eye care, including the provision of new, affordable, good quality, 
spectacles to those in need, especially in underserved areas 

 Spectacles which are culturally acceptable, attractive, comfortable and durable 

To help improve the awareness of the benefits of spectacles to improve vision, cultural differences need to be taken 
into account so that efforts and resources are not wasted through non-compliance. 

Refractive services should focus on children, the poor, and adults of 45 years and older, and should be integrated at 
all levels of eye care provision, including outreach.  

The lack of refraction services and spectacle provision in underserved communities impacts negatively on quality of 
the life, not only for the individual, but also for their families and society as a whole. 

In order to achieve the goals of VISION 2020, models of sustainable vision care need to be developed and adapted 
to the cultures of each country (see Fig. 6-7). 

 
Figure 6-7:Conceptual framework for the elimination of refractive error blindness and visual impairment 
Source:Refractive Error Working Group of WHO 
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LOW VISION 

Low vision is defined as permanent visual impairment which is not correctable with refractive error correction or 
surgical intervention.According to WHO, ‘low vision’ is visual acuity <6/18 and ≥3/60 in the better eye with best 
correction, or a visual field less than 10 degrees from the point of fixation.Low vision services are aimed at people 
who have some residual vision that can be used or enhanced by specific aids. 

Currently, an estimated 124 million people worldwide have low vision, or serious visual impairment short of 
blindness.About a fourth of them would benefit from low vision services (see Fig. 6-8). 

 
Figure 6-8: Prevalence of Low Vision 
Source:http://www.who.int/blindness/data_maps/low_vision.jpg 

THE VISION 2020 AIMS FOR LOW VISION 

 Enhance vision-related quality of life for people with functional low vision 

 Increase awareness about low-vision care among eye-care professionals and persons with functional low vision 

 Provide evidence on the prevalence and causes of functional low vision 

 Establish comprehensive low-vision care for children and adults 

 Provide evidence for barriers to access to low vision services 

 Provide evidence for the impact of low vision services on quality of life  

These objectives are achieved through a combination of the following strategies: 

 Intense advocacy for the increased awareness of low vision services, the inclusion of low vision care as part of 
eye care, education and rehabilitation services, and for awareness about low vision and low vision services in 
the community and among health, education and rehabilitation professionals  

 Inclusion of low vision in the curriculum of ophthalmologists, optometrists and other eye-care practitioners 

 Courses to train national focal persons in low vision program management, and mentoring of those who have 
participated in training – to ensure that they work with national VISION 2020 committees to establish  
low vision services 

 Dissemination of the existing curriculum and materials for training primary- and secondary-level personnel in the 
provision of low vision services 

 The establishment and/or promotion of low vision services in tertiary- and secondary-level eye care centres 

 The development of networks with other global campaigns, such as those of the World Blind Union and the 
International Council for Education of People with Vision Impairment  
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LOW VISION(CONT.) 

 Summarizing available evidence and conducting new research on the best practice for the provision of low 
vision services, their impact on life, and limitations or barriers to their provision and uptake 

 Documentation of existing models of effective and comprehensive low vision care at primary, secondary and 
tertiary levels of eye care – in both developed and developing countries  

 The transfer of knowledge between countries to encourage the establishment of new programs where needed 

 Promotion of the development of high quality, affordable low vision devices to increase access 

 The distribution of good quality, affordable low vision devices and equipment to all regions through low vision 
resource centres, such as the one currently operating from Hong Kong 

 The establishment of new regional low vision resource centres as required 

CHALLENGES FACING THE DEVELOPMENT AND PROVISION OF LOW VISION SERVICES 

 There is usually a lack of adequate epidemiological data to assist with the planning process 

 There is not much available evidence on the cost-effectiveness of low vision services interventions 

 The provision of low vision services is often not favoured by eye care practitioners because it is usually not  
very profitable 

 Persons who would benefit from low vision services are often not aware that they can be helped to make the 
most of their remaining vision 

 Inadequate communication and referral between eye care personnel, special education teachers, and 
rehabilitation and low vision services 

 Planning for low vision services is inadequate in many national blindness prevention plans 
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