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Executive Summary 
Blindness and eye disease impose a significant personal and economic burden on individuals 
and society.  Early intervention can prevent a substantial number of cases, resulting in improved 
wellbeing and economic savings.  

Deloitte Access Economics (DAE) has analysed the economic impact and burden of four eye 
diseases and blindness in nine countries initially (Australia, Canada, France, Germany, Italy, 
Poland, Slovakia, Spain, and the UK) and the cost-effectiveness of interventions to prevent eye 
disease and blindness.  Subsequently the analysis has been expanded to an additional seven 
countries: 

 Denmark; 

 Ireland; 

 Japan; 

 Mexico; 

 Sweden; 

 Switzerland; and 

 Turkey. 

A detailed literature search was conducted to identify local prevalence, costing and cost-
effectiveness data and studies for each country.  Studies were given preference if they were local 
population-based studies.  Due to variable study quality and availability of local data, 
extrapolation was used in some instances from one country to another.  A disease-cost burden 
analysis and assessment of intervention cost-effectiveness was then conducted for each country.  
The Technical Appendix (Appendix A) details the assumptions and methods used in this report.  
This report presents estimates for Mexico. 

Blindness affects 1,007,778 individuals in Mexico. 

Estimates of the prevalence of blindness and eye disease in Mexico are presented in Table i.  Since 
cataract, glaucoma and wet age-related macular degeneration (AMD) are primarily age-related 
conditions, future prevalence is likely to rise with demographic ageing of populations.  Hence, the 
burden of blindness and eye disease is likely to continue to rise in the future. 

Table i: Prevalence of blindness and eye disease in Mexico 

Condition Blind Other Total 

Cataract 346,438 1,967,457 2,313,895 

Diabetic Retinopathy 60,627 2,620,935 2,681,562 

Glaucoma 129,914 252,888 382,802 

Wet age-related macular degeneration 38,974 76,060 115,034 

4 eye diseases 575,954 4,917,340 5,493,293 

Other eye diseases 431,824 na 431,824* 

Total 1,007,778 4,917,340* 5,925,117* 

* Excludes those who have other eye diseases but are not blind from them. 

Source: Estimates based on population estimates (UN Population Prospects Database, 2013), blindness and diabetic 
retinopathy prevalence (Polak et al, 2012 and Instituto Nacional de Salud Publica, 2012), glaucoma prevalence (López & 
Guerrero, 2006), cataract prevalence (Lowery et al, 2008), and wet AMD prevalence (National Eye Institute, 2010). 
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Blindness and eye disease impose reduced quality of life and suffering for individuals affected 
due to disability and injury, a type of ‘intangible cost’.  These are measured in disability-
adjusted life years (DALYs).  

A substantial amount of DALYs are estimated to result from blindness and eye disease in Mexico.  
Annual DALYs from blindness and eye disease are presented in Table ii.  

Table ii: Loss of wellbeing from blindness and eye disease in Mexico 

Prevalence DALYs 

Blindness 433,344 

Cataract 155,003 

Diabetic Retinopathy 55,106 

Glaucoma 60,577 

Wet age-related macular degeneration 26,056 

Source: Estimates based on sources in Table i and Stouthard et al (1997). 

Loss of wellbeing from specific eye diseases is presented in Chart i.  Cataract imposes the largest 
loss of wellbeing in Mexico.  This is due to the significant number of people with blindness from 
cataract in Mexico.   

Chart i: Loss of wellbeing from eye disease (in DALYs) 

 

Vision impairment and blindness from eye disease impose not only lost quality of life and 
wellbeing for individuals affected, but also a significant economic burden on society.  

Blindness is estimated to result in substantial annual economic costs in Mexico of around 
€434.3 million1, with informal care costs accounting for three quarters (77%) of the total.  Chart ii 
shows the breakdown of the total economic cost by direct health care costs, productivity losses 
and informal care costs.   

                                                             
1 Direct cost estimates using Barcelo et al (2003), Secretaria De Salud 2012, Lazcano-Gomez (2013), Guedes (2011), 
Kara-Junior (2010), and exchange rates from Bloomberg.  Productivity estimates using Census de Poblacion y Vivienda 
2010, general employment rate from ILO (2013a); average annual earnings from ILO (2013b), and tax rates from OCED 
(2013a).  Informal care estimates using informal care hours from Ngenda et al (2007); average hourly earnings from ILO 
(2013b) and general population employment from ILO (2013a).  See section 2 of the report for further information. 



 
 

vi 
Deloitte Access Economics 

Chart ii: Economic cost of blindness2 

 
Source: Estimates based on sources in footnote 1. 

The annual economic costs resulting from the eye diseases studied – cataract, diabetic 
retinopathy (DR), glaucoma and wet age-related macular degeneration (AMD) – are presented in 
Chart iii by eye disease.  It is estimated that the economic cost of eye disease in Mexico are 
€463.7 million in 20133.  Wet AMD has the highest economic cost of all eye diseases, with costs 
for cataract and diabetic retinopathy being roughly comparable. 

Chart iii: Economic cost of eye disease (cataract, DR, glaucoma, wet AMD) 

 
Source: Estimates based on sources in footnote 1. 

With today’s knowledge and technology, the World Health Organisation (WHO) estimates that 
around 80% of global blindness is avoidable using cost-effective interventions (WHO, 2010).  

                                                             
2 The economic cost is composed of direct costs (healthcare costs), productivity losses and costs of informal care.  

Productivity losses are estimated using lower than average employment rates for blind people (employment gaps), 
under a human capital approach.  Informal care costs are estimated using an opportunity cost method (value of 
forgone carer earnings).  These methods are further outlined in Appendix A. 

3 Costs based on the sources listed in footnote 1. 
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WHO also estimates that the two main causes of visual impairment in the world are uncorrected 
refractive errors and cataract. 

Dilated eye evaluation for the detection of cataracts (and AMD and glaucoma) is estimated to be a 
highly cost-effective intervention, with estimated incremental cost-effectiveness ratios (ICERs) 
well below estimated Gross Domestic Product (GDP) per capita per quality adjusted life year 
(QALY) in Mexico (the WHO (2013a) threshold for high cost effectiveness).  

Screening for DR in people with type 2 diabetes mellitus (T2DM) is also a cost-effective 
intervention in Mexico.   

Treatment with ranibizumab for wet AMD is a cost-effective intervention for preventing blindness 
associated with wet AMD (estimated ICERs are again below the cost-effectiveness thresholds of 
three times GDP per capita).  Additionally, reviewed literature is likely to underestimate the long-
term benefits associated with ranibizumab use, due to limited-duration study lengths.   

A technician-led glaucoma screening program for those aged 40 and older may not be a cost 
effective intervention if population prevalence is less than 4%.  However, glaucoma screening 
concurrently with cataract and AMD screening through dilated eye evaluation is a highly cost 
effective intervention, as identified above.  

Table iii: Estimated cost-effectiveness of interventions (a) 

Country 
Screening for 

cataract 
Screening for DR Screening for 

glaucoma 
Treatment with 

ranibizumab for wet 
AMD 

 Mean 
ICER 

CE 
rating* 

Mean 
ICER 

CE 
rating* 

Mean 
ICER 

CE 
rating* 

Mean 
ICER 

CE 
rating* 

Mexico 3,796 HCE 6,794 CE to 
HCE 

23,640 CE to 
NCE 

11,233 CE to 
HCE 

(a) Where ICER = cost (€) per QALY gained.  
* Against WHO cost-effectiveness thresholds: CE = cost effective, HCE = highly cost effective and NCE = not cost 

effective.  

Estimates of vision years gained (VYG)4 from implementation of these interventions are presented 
for Mexico in Table iv. 

Table iv: Vision years gained from implementation of interventions 

Country DR screening Screening for glaucoma Treatment with ranibizumab 
for wet AMD 

 VYG range VYG VYG range 

Mexico 71,783; 154,282 25,393 7,592; 17,945 

Detecting eye disease early can prevent blindness, thereby averting disability burden with 
substantial economic savings.  

Estimated economic costs of the four eye diseases averted by implementing the interventions 
across countries are presented in Chart iv5.  This shows potentially substantial economic savings 
are achievable through aversion of blindness.  

                                                             
4 An increase in the number of years living without severe visual impairment following the intervention over a one year 

time period. 
5 The total economic costs of eye disease in these charts exclude existing expenditure on anti-VEGF treatment for wet 

AMD. 
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Chart iv: Estimated cost saving generated by screening DR, glaucoma screening and anti-VEGF 
treatment 

 
Estimates based on Rein (2012), Maberley (2003), Facey (2002), Vijan (2000), Soria-Cedillo (2008), Burr et al (2007), 
Hernandez (2008), and Vaahtoranta-Lehtonen (2007). 

Since the completion of this report, a new study specifically for the treatment of Wet AMD for 
adults over 40 years in Mexico was published (Arreola-Ornelas et al, 2014).  This study is 
particularly relevant as it considered the standard treatment method in Mexico (verteporfin) in 
comparison to ranibizumab.  Significantly, it finds that in Mexico ranibizumab was the dominant 
option in comparison to vertoporfin, with incremental QALY gains of 0.2811 (0.426 for 
ranibizumab compared to 0.1449 for verteporfin) at lesser cost (MXN79,337.05 to 
MXN156,788.58 respectively).  It concluded with an ICER per percentage point gain in quality of 
life of -MXN2,754.53/-€1556. 

Blindness and eye disease impose substantial lost wellbeing and economic costs, and should be 
a public health priority.  Cost-effective interventions should be promoted to reduce the burden 
on individuals and society.  

Prevention of blindness and eye disease through investment in cost-effective interventions will 
lead to: 

 healthier populations;  

                                                             
6 While the ICER per percentage point gain in quality of life differs to mean ICER reported in Table iii, it would be 
considered more cost effective than what is reported in Table iii. 
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 reduced health care costs and burden on health budgets; 

 a healthier tax-paying workforce and lower productivity losses; 

 reduced costs and burden to informal care givers (informal care costs); and 

 improved wellbeing, quality of life and productivity for individuals and longer working lives 

Deloitte Access Economics 
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1  Background: Preventable blindness 
Blindness imposes physical, social, financial and quality-of-life limitations on individuals 
affected.  Blindness also results in economic burden and social impacts on society due to 
expenditures on health care treatment, productivity losses from employment impacts, costs of 
providing formal and informal care, and lost wellbeing.  With today’s knowledge and 
technology, the WHO estimates that around 80% of global blindness is avoidable using cost-
effective interventions (WHO, 2010). 

Blindness imposes a substantial global economic burden, as well as significant loss of wellbeing in 
affected individuals due to reduced quality of life and disability.  The WHO notes that age-related 
blindness as well as blindness related to diabetes continues to increase throughout the world 
(WHO, 2013b). 

Blindness and visual impairment (VI) can be broadly defined as a limitation in one or more 
functions of the eye or visual system, most commonly impairment of visual acuity (sharpness/ 
clarity of vision), visual fields (the ability to detect objects to either side, above or below the 
direction in which the person is looking), contrast sensitivity and colour vision.   

Cataract is the leading cause of blindness globally, accounting for nearly half of all blindness 
(Resnikoff et al, 2004).  This is followed by glaucoma, which accounts for 12% of all blindness 
globally.  However, causes of blindness differ across different regions in the world, and between 
developing and developed countries.  Chart 1.1 presents causes of blindness by selected WHO 
subregion.  The four eye diseases of cataract, glaucoma, DR and AMD account for nearly three 
quarters of all blindness globally.  

Chart 1.1: Causes of blindness for selected WHO sub-regions 

 
Source: Resnikoff et al (2004) 
Note: EUR-A region includes Denmark, Ireland, Switzerland and Sweden; AMR-B region includes Mexico; WPR-A region 
includes Japan; and EUR-B1 region includes Turkey. 
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2 Prevalence and cost of blindness 
The estimated prevalence of blindness across countries in 2013 and its associated economic costs 
and lost wellbeing are presented in this chapter.  A prevalence approach to costing measures the 
number of people with a given condition (in this case, blindness) in a base period (in this case, 
calendar year 2013), and the costs of treating them, as well as other financial and non-financial 
costs (productivity losses, carer burden, loss of wellbeing) in that year, due to the condition.  All 
methodological details are presented in the Technical Appendix to this report, Appendix A.  For 
Mexico, a number of assumptions were required due to a lack of local data.  If local data is not 
collected in the future, there will continue to be weakness in assessing any estimate of the state 
of health related to eye diseases and in tracking the progress of treatment in Mexico. 

2.1 Prevalence of blindness  
Blindness prevalence has been estimated quantitatively according to local definitions and/or 
based on availability of country-specific prevalence data and definitions included therein.   

Legal definitions of blindness and VI differ across countries, for example, for driver 
licensing requirements and disability pension eligibility (Bron et al, 2010).  The WHO 
defines low vision as best-corrected visual acuity (BCVA) of <6/18 and blindness as 
BCVA of <3/60.  The WHO definitions align with International statistical classification 
of diseases, injuries and causes of death 10th revision (ICD-10-AM).  VI and blindness 
can differ from one eye to the other, with prevalence rates reported for either the 
better or the worse eye in terms of the extent of VI7.   

The local definition and the definition used to estimate blindness prevalence in Mexico is <3/60 
(Polack et al 2012).  A table of visual acuity conversions using different measures is presented in 
Appendix A. 

The estimated prevalence of blindness in 2013 in Mexico is presented in Table 2.1. 

Table 2.1: Prevalence of blindness in 2013 

Estimated 
population, 2013 (i) 

Blindness 
prevalence  

(ii) 

Blindness 
prevalence rate 

(ii)/(i) x 100 

Sources for blindness prevalence 
rates 

number number %  

122,332,399 1,007,778 0.82 Polack et al (2012) 
Source: DAE using UN Population Prospects Database (2013) and prevalence sources noted in the last column.  

The estimated prevalence of blindness in 2013 in Mexico with respect to the other countries in 
the scope of this study is presented in Chart 2.1.   

                                                             
7 This report presents blindness prevalence estimates in accordance with local definitions of blindness, or with 
definitions in available prevalence data.  
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Chart 2.1: Prevalence of blindness in 2013 

 
Source: DAE using UN Population Prospects Database (2013) and prevalence sources noted in the last column of Table 
2.1.   

2.2 Loss of wellbeing from blindness 

‘Burden of disease’ refers to the intangible costs of disability and loss of wellbeing from VI and 
blindness, which result in a reduced quality of life.  DALYs are the primary non-financial metric 
used by the WHO and other organisations for quantifying the burden of disease, and measure the 
suffering and premature death from illness or injury8.  The DALY approach has been successful in 
avoiding the subjectivity of individual valuations and overcomes problems of comparability 
between individuals/nations, as compared to the QALY approach.  The estimates below quantify 
the total burden of disease from morbidity associated with VI and blindness9.  A disability weight 
of 0.43 for severe VI (blindness) from Stouthard et al (1997) was applied to total prevalence of 
blindness to estimate total loss of wellbeing in DALYs (see Appendix A).  Estimates are presented 
in Table 2.2.  

In Mexico, a total of 433,344 DALYs were lost as a result of blindness in 2013. 

Table 2.2: Estimated loss of wellbeing from blindness in Mexico, DALYs in 2013 

Blindness prevalence (i) Blindness disability weight (ii) Total DALYs from blindness (i) 
x (ii) 

number weight DALYs 
1,007,778 0.43 433,344 

Source: DAE using UN Population Prospects Database (2013), Stouthard et al (1997) and prevalence sources noted in 
the last column of Table 2.1.   

2.3 Direct (health care) costs of blindness 

The direct financial costs of blindness are those incurred within the health care system in each 
country, by the government or other payers (including patients), as a result of treatment.  Direct 

                                                             
8 A DALY of 0 represents a year of perfect health, while a DALY of 1 represents a year dead. Other health states are 
attributed values between 0 and 1 as assessed by experts on the basis of published quality of life data for various health 
states. A disability weight of 0.43 for blindness can be interpreted as a 43% reduction in a person’s quality of life relative 
to perfect health.   

9 Morbidity equates to years of healthy life lost due to disability (YLDs), which is one of two components of DALYs, the 
other being years of life lost due to premature mortality (YLL).  The estimates in this report assume no mortality 
specifically due to blindness and eye disease.  Past DAE research has revealed additional mortality risk due to blindness 
is negligible after adjusting for confounding factors.  
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financial costs to a country’s health system include the relevant proportion of the costs of 
hospitalisation (buildings, care and consumables), general practice (GP) and specialist medical 
services, the cost of prescription pharmaceuticals and other medications, allied health services, 
research and other costs.  The direct costs of blindness were estimated specifically for the 
conditions of cataract, DR, glaucoma and wet AMD.  The methodology for estimating total disease 
specific direct costs, including costs for those who are blind with each disease, is described in 
detail in the Technical Appendix (Appendix A).  

The total direct financial costs of blindness by eye disease in Mexico are presented in Table 2.3, 
including the cost per blind person.   

Table 2.3: Direct costs of blindness by eye disease in Mexico, 2013 

Cataract DR Glaucoma Wet AMD Total Cost per blind 
person 

€ million € million € million € million € million € per blind person 
2.65 2.8 2.2 14.7 22.3 39 

Source: DAE using Barcelo et al (2003), Secretaria De Salud 2012, Lazcano-Gomez (2013), Guedes (2011), Kara-Junior 
(2010) and exchange rates from Bloomberg 

Chart 2.2 presents health system costs of blindness, by eye disease, in Mexico.  Of the €22.3 
million in health system costs, treatment for wet AMD comprises the bulk at 66%. 

Chart 2.2: Composition of the health system costs of blindness in Mexico (% by eye disease) 

 
Source: DAE using sources noted for Table 2.3. 

2.4 Indirect costs of blindness 

Blindness imposes financial impacts on society more broadly, outside the health care system.  
These impacts are referred to in this report as ‘indirect costs’.  

In this study, the following indirect costs of blindness were estimated:  

 productivity losses from reduced labour market participation through lower employment 
associated with blindness; and 

 the costs to informal carers from providing care to someone with blindness. 
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2.4.1 Productivity losses and employment impacts 

Blindness impacts the employment situation of individuals affected.  People with lower levels of 
vision have reported having lower job satisfaction, less freedom to decide their employment 
situation, less opportunities to develop new skills, less support and recognition, and fears that 
their health may limit their ability to work until regular retirement age (Mojon-Azzi et al, 2010).  

People who are blind also face lower than the average employment rates of the general 
population, and consequently, experience a loss of earnings that, together with associated 
taxation losses, comprise productivity losses from blindness.  Revenue to the government is lost 
due to potential income tax and potential indirect tax foregone (sales tax).  The latter is lost 
because, as income falls, so does consumption of goods and services.   

In this report, productivity losses are estimated using the lower than average employment rates 
for blind people10.  The calculation of productivity losses was restricted to blind people of working 
age (15-64 years) across countries.  Appendix A details the method used to estimate productivity 
losses from the lower employment participation of blind people.   

Employment gaps and estimated productivity losses from blindness are presented in Table 2.4.  
Taxation rates (income and value-added) (OECD, 2013a) were applied to estimate lost taxation 
accruing to the government.   The taxes included were income tax; reported at 5.7%  and indirect 
tax; reported at 16%.  The employment rate of the general population in Mexico is estimated to 
be 9% higher than that of people who are blind, amounting to a total of €74.5 million in lost 
productivity.   

Table 2.4: Estimated productivity losses from blindness in Mexico, 2013 

Blind people’s 
employment rate 

(i) 

General 

population 
employment rate 

(ii) 

Employment 
rate gap 

 

1-(i)/(ii) 

Average 
annual 

earnings 

Total 
productivity 

losses 

Lost taxation 
to 

government 

% % % € € million € million 

53 58 9 4,223 74.5 16.2 

Source: DAE using Census de Poblacion y Vivienda 2010, general employment rate from ILO (2013a); average annual 
earnings from ILO (2013b), and tax rates from OCED (2013a). 

2.4.2 Informal care costs 

Provision of day-to-day care and support for blind people is often provided by family carers and 
friends.  In many countries, society and the public health and welfare sector rely heavily on the 
support that these carers provide.  Care provided by family and friends is referred to as informal 
care.  Informal care is distinguishable from formal care as it is provided free of charge and not 
regulated by the government.  However, opportunity costs accrue in the provision of informal 
care, as it is not free in an economic sense.  Time spent caring for a blind person is time that 
cannot be directed to other activities such as paid work, unpaid work or leisure.   

The method for estimation of informal care costs, based on earnings foregone in paid work, is 
detailed in Appendix A.  Total annual costs of informal care for those with blindness, and 
associated lost taxation accruing to the government from carer earnings foregone, are presented 

                                                             
10 Productivity losses may also occur as a result of higher absenteeism, and lower productivity at work (‘presenteeism 
costs’).  However, these components could not be estimated due to lack of available data for countries.  Thus, 
productivity losses presented in this report are conservative, and do not reflect the full magnitude of lost productivity 
from blindness. 
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in Table 2.5.  Informal care cost €337.5 million in 2013 and the government lost an estimated 
€73.4 million in taxation revenue forgone.   

Table 2.5: Estimated informal care costs of blindness in Mexico, 2013 

Annual informal 
care hours per 
blind person 

(i) 

Blindness 
prevalence 

 

 

(ii) 

Average 
hourly 

earnings 

 

(iii) 

General 
population 

employment 

 

(iv) 

Total 
informal care 

costs 

(i) x (ii) 

x (iii) x (iv) 

Lost tax to 
government 

hours number € % € million € million 

316.68 1,007,778 1.83 58 337.5 73.4 
Source: DAE using informal care hours from Ngenda et al (2007); average hourly earnings from ILO (2013b); general 
population employment from ILO (2013a). 

The components of total indirect costs of blindness in 2013 are graphically presented in Chart 2.3.  
Informal care costs comprise the bulk of indirect costs in Mexico (82%).  

Chart 2.3: Total indirect costs of blindness, 2013 

 

Source: DAE using sources noted for Table 2.4 and Table 2.5. 

2.5 Total economic costs of blindness  

The total economic costs of blindness (i.e. the direct and indirect costs combined) in 2013 in 
Mexico are presented by cost component in Table 2.6.  The total economic cost of blindness is 
estimated to be approximately €434.3 million in 2013 in Mexico.  This amounts to a direct cost 
per person who is blind because of the four eye diseases of €39 and an indirect cost of a person 
who is blind of €409 in 2013. 

Table 2.6: Total economic costs of blindness, 2013 

Direct costs Productivity losses Informal care Total costs Direct cost per 
blind person 

Indirect cost 
per blind 
person 

€ million € million € million € million € € 
22.3 74.5 337.5 434.3 39 409 

Source: DAE using all sources previously mentioned.  
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Note: Direct costs of blindness are calculated as the total direct cost of blindness caused by the four eye diseases, 
whereas indirect costs of blindness include blindness due to other causes as well as the four eye diseases. 

The economic costs of blindness are graphically presented in Chart 2.4.  This shows the 
composition of economic costs of blindness.  Informal care costs comprise three quarters (75%) of 
the economic costs of blindness, since treatment rates are relatively low in comparison to other 
countries (which impacts on productivity losses and informal care). 

Chart 2.4: Economic costs of blindness (composition)  

 
Source: DAE using all sources previously mentioned. 
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3 Prevalence and cost of eye diseases 
causing blindness and VI 
This chapter reports the estimated prevalence and associated economic costs of four eye diseases 
which cause a substantial level of blindness and VI globally: cataract, DR, glaucoma and wet AMD.  

The prevalence of cataract, glaucoma and wet AMD has been estimated for those aged 50 years 
and older, as these conditions are primarily age-related.  DR prevalence has been estimated for 
those aged 18 years and older, as both type 1 and type 2 diabetes and their associated 
complications can occur in younger age groups.  Details on the methodology for estimating eye 
disease prevalence are presented in Appendix A.    

It should be noted that the standard of care for AMD and cataract has changed greatly over the 
last decade, and this may have some impact on prevalence rates in populations with these 
conditions.  While the most recent country-specific studies have been used to estimate 
prevalence, this point should be considered in interpreting AMD and cataract prevalence 
estimates, which are indicative. 

3.1 Cataract 

A cataract is a cloudy area in the eye’s lens.  The lens is made mostly of water and 
protein, with the protein arranged to let light pass through and focus on the retina.  
A cataract forms when some of the protein clumps together and clouds a small area 
of the lens.  Over time, the cataract may grow larger and cloud more of the lens, 
impairing vision.  

3.1.1 Prevalence of cataract 

The total prevalent cases of cataract in 2013, disaggregated by blindness causing and non-causing, 
are presented in Table 3.1.  It is estimated that in 2013 in Mexico, there are 2.3 million people 
with cataract.  The prevalence of cataract is quite high, with over 10% of the population aged 50 
years and over having a cataract, although most (85% of) cataracts in Mexico do not cause 
blindness. 

Table 3.1: Prevalence of cataract in Mexico, 2013 

 Cataract 
total 

prevalence 

Cataract causing 
blindness 

Cataract not 
causing blindness 

Sources for cataract 
prevalence rates 

Number of 
people (% 
of 50+ 
population) 

2,313,895 
(10.6%) 

346,438 (1.6%) 1,967,457 (9.0%) Lowery et al (2008) 

% of 
people 
with 
cataract 

  15.0% 85.0% 
 

Source: DAE using UN Population Prospects Database (2013), Reskinoff et al (2004), and prevalence sources noted in 
the last column. 
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3.1.2 Loss of wellbeing from cataract 

Loss of wellbeing from cataract causing blindness was estimated by applying the disability weight 
for severe vision loss of 0.43 from the Netherlands study (Stouthard et al, 1997) to the number of 
people blind from cataract.  

A combined disability weight of 0.05 for mild/moderate VI from cataract was applied to estimated 
mild and moderate VI cases from cataract to estimate loss of wellbeing from non-blinding cataract 
(see Appendix A: Table A.3).  Estimates of lost wellbeing from cataract are presented in Table 3.2.    

In Mexico, it is estimated that a total of 155,003 DALYs were lost as a result of cataract in 2013, 
with the majority (148,969 DALYs) resulting from cataract causing blindness. 

 

Table 3.2: Estimated loss of wellbeing from cataract, DALYs in 2013 

DALYs from blindness from 
cataract 

Other DALYs from  
cataract 

Total DALYs from cataract 

DALYs DALYs DALYs 
148,969 6,034 155,003 

Source: DAE using Access Economics (2009), Resnikoff et al (2004), Stouthard et al (1997), UN Population Prospects 
Database (2013) and sources noted for Table 3.2. 

3.1.3 Direct costs from cataract  

The only effective treatment for cataract is surgery (Mayo Clinic, 2013).  The surgery removes the 
cloudy lens and replaces it with a substitute lens.  The direct costs of cataract were estimated by 
multiplying the estimated volume of cataract surgeries in Mexico by the country-specific cost of 
surgery.  Estimates for the direct costs of cataract are presented in Table 3.3. 

In Mexico, the total direct cost of cataract is estimated to be €17.7 million in 2013, with an 
estimated cost per prevalent case of €8. 

Table 3.3: Direct costs of cataract, 2013 

Estimated 
cost per 

case 

Estimated 
number of 

cataract 
surgeries 

Total 
direct 

costs of 
surgery 

Protection Fund 
Against 

Catastrophic 
Expenditures 
(annual cost) 

Total direct costs 
of cataract 

Sources used to 
estimate cost per 

surgery 

€ Number € million € million € million  

211 79,393 16.8 

0.9 17.7 Kara-Junior et al 
(2010), Secretaria 
De Salud (2012). 

Source: DAE using OECD (2013b), UN Population Prospects Database (2013) and cost sources noted in last column.  

3.1.4 Indirect costs from cataract 

The indirect costs of cataract were estimated by attributing a portion of total productivity losses 
and informal care costs of blindness (Section 2.4) to cataract using WHO health region specific 
fractions from Resnikoff et al (2004).  Informal care costs comprise the majority of costs. 
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Table 3.4: Indirect costs of cataract, 2013 

Productivity losses Informal care costs Total indirect costs 

€ million € million € million 
29.8 135.0 164.8 

Source: DAE using sources noted previously. 

3.1.5 Total costs of cataract 

The total economic cost of cataract in Mexico is presented in Table 3.5.  The breakup of costs is 
graphically presented in Chart 3.1.  Informal care costs comprise the majority of costs from 
cataract in Mexico (74%), followed by productivity costs (16%).   The cost per person with cataract 
in Mexico is estimated to be approximately €79. 

Table 3.5: Total economic costs of cataract in Mexico, 2013 

Direct costs Productivity losses Informal care Total costs Cost per person 
with cataract 

€ million € million € million € million € 
17.7 29.8 135.0 182.5 79 

Source: DAE using sources previously mentioned. 

Chart 3.1: Breakup of the economic costs of cataract in Mexico, 2013 

 
Source: DAE using sources previously mentioned. 

3.2 Diabetic retinopathy   

DR occurs when diabetes mellitus (DM) damages the tiny blood vessels inside the 
retina.  This usually affects both eyes.  At first, micro-aneurysms occur.  As the 
disease progresses, some blood vessels that nourish the retina are blocked.   

3.2.1 Prevalence of DR 

The total prevalent cases of DR in 2013, disaggregated by those who are blind and those not blind, 
are presented in Table 3.6.  A total of 2.7 million people were estimated to have DR, or 3.3% of 
the total population aged 18 years and over.  Of these, 2.3% were blind, or 60,627 people. 
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Table 3.6: Prevalence of DR in Mexico 2013 

 DR total 
prevalence 

DR causing blindness DR not causing 
blindness 

Sources for DR prevalence 
rates 

Number of 
people (% 
of total 18+ 
population) 

2,681,562 
(3.3%) 

60,627 (0.1%) 2,620,935 (3.3%) 
Polack et al (2012), Instituto 

Nacional de Salud Publica 
(2012) 

% of 
people 
with DR 

  2.3% 97.7% 
 

Source: DAE using OECD (2013), UN Population Prospects Database (2013) and cost sources noted in last column.  

3.2.2 Loss of wellbeing from DR 

Loss of wellbeing from DR causing blindness was estimated by applying the disability weight for 
severe vision loss of 0.43 from the Netherlands study (Stouthard et al, 1997) to the number of 
people blind from DR.  

A combined disability weight of 0.10 for mild/moderate VI from DR was applied to estimated mild 
and moderate VI cases from non-blinding DR (see Appendix A: Table A.3).  Estimates of lost 
wellbeing from DR are presented in Table 3.7.   

In total, DR is estimated to result in 55,106 DALYs lost in Mexico in 2013, of which nearly half 
(26,069) are caused by blindness from DR. 

Table 3.7: Estimated loss of wellbeing from DR in Mexico, DALYs in 2013 

DALYs from blindness from  DR Other DALYs from DR Total DALYs from DR 

DALYs DALYs DALYs 
26,069 29,036 55,106 

Source: DAE using Access Economics (2009), Resnikoff et al (2004), Stouthard et al (1997), UN Population Prospects 
Database (2013) and sources noted for Table 3.6. 

Direct costs from DR 

Treatment costs of DR comprise visits to ophthalmologists, screening, medications, hospitalisation 
costs, and costs of therapy such as fluorescein angiography, pan retinal photocoagulation and 
focal photocoagulation.  The direct costs of DR were estimated from the cost of treatment 
identified by Barcelo et al (2003).  

Estimates of the direct costs of DR are presented in Table 3.8.  The direct costs of treating DR are 
estimated at €122.1 million. 

Table 3.8: Direct costs of DR in Mexico, 2013 

Per-head direct cost of  
DR 

Total direct costs of DR Sources used to estimate per head costs of DR 

€ € million  

46 122.1 Barcelo et al (2003). 

Source: DAE using WHO (2013b), sources noted for Table 3.6 and cost sources in the last column of this table. 
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3.2.3 Indirect costs from DR 

The indirect costs of DR were estimated by attributing a portion of total productivity losses and 
informal care costs of blindness (Section 2.4) to DR using WHO health region specific fractions 
from Resnikoff et al (2004) (Appendix A)11.   

In Mexico, total indirect costs associated with DR were estimated to amount to €28.8 million, with 
the majority (€23.6 million) being informal care costs. 

Table 3.9: Indirect costs of DR in Mexico, 2013 

Productivity losses Informal care costs Total indirect costs 

€ million € million € million 
5.2 23.6 28.8 

Source: DAE using sources previously mentioned. 

3.2.4 Total costs of DR 

The total economic cost of DR is presented in Table 3.10.  The breakup of costs is graphically 
presented in Chart 3.2.  The majority (81%) of costs for DR in Mexico are direct costs. 

Table 3.10: Total economic costs of DR, 2013 

Direct costs Productivity losses Informal care Total costs Cost per person 
with DR 

€ million € million € million € million € 
122.1 5.2 23.6 150.9 56 

Source: DAE using sources previously mentioned. 

 

Chart 3.2: Breakup of the economic costs of DR in Mexico, 2013 

 
Source: DAE using sources previously mentioned. 

                                                             
11 Indirect costs are reasonably assumed to relate to the onset of blindness rather than the underlying eye diseases per 
se.  

81%

3%

16%

Direct costs Productivity Informal care



 
 

22 
Deloitte Access Economics 

3.3 Glaucoma  

Glaucoma is a group of diseases that can lead to damage to the eye’s optic nerve and 
result in VI and blindness.  Open-angle glaucoma, the most common type, occurs 
when, for largely unknown reasons, fluid passes too slowly through the meshwork 
drain of the anterior chamber in the front of the eye.  As the fluid builds up, the 
pressure inside the eye rises. Unless the pressure at the front of the eye is controlled, 
it can damage the optic nerve and cause VI.  

3.3.1 Prevalence of glaucoma 

The total prevalent cases of glaucoma in 2013, disaggregated by those who are blind and those 
not blind, are presented in Table 3.11.  It is estimated that in 2013, there were 382,802 people 
with glaucoma in Mexico, or 1.8% of the population aged 50 years and over.  Glaucoma, like 
cataracts and DR, has a higher proportion (66.1%) not causing blindness. 

Table 3.11: Prevalence of glaucoma in Mexico, 2013 

 Glaucoma 
total 

prevalence 

Glaucoma causing 
blindness 

Glaucoma not 
causing blindness 

Sources for glaucoma 
prevalence rates 

Number of 
people ( % 
of total 50+ 
population) 

382,802 
(1.8%) 

129,914 (0.6%) 252,888 (1.2%) López & Guerrero (2006) 

% of 
people 
with 
glaucoma 

  33.9% 66.1%  

Source: DAE using OECD (2013), UN Population Prospects Database (2013) and cost sources noted in last column.  

3.3.2 Loss of wellbeing from glaucoma 

Loss of wellbeing from glaucoma causing blindness was estimated by applying the disability 
weight for severe vision loss of 0.43 from the Netherlands study (Stouthard et al, 1997) to the 
number of people blind from glaucoma.  

A combined disability weight of 0.08 for mild/moderate VI from glaucoma was applied to 
estimated mild and moderate VI cases from non-blinding glaucoma (see Appendix A: Table A.3).  
Estimates of lost wellbeing from glaucoma are presented in Table 3.12.   

In total, glaucoma is estimated to result in 60,577 DALYs lost in Mexico in 2013, of which most 
(55,863) result from blindness caused by glaucoma.  

Table 3.12: Estimated loss of wellbeing from glaucoma in Mexico, DALYs in 2013 

DALYs from blindness from 
glaucoma 

Other DALYs from glaucoma Total DALYs from glaucoma 

DALYs DALYs DALYs 
55,863 4,714 60,577 

Source: DAE using Access Economics (2009), Resnikoff et al (2004), Stouthard et al (1997), UN Population Prospects 
Database (2013) and sources noted for Table 3.11. 
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3.3.3 Direct costs from glaucoma 

Treatment costs of glaucoma comprise visits to ophthalmologists, diagnostic procedures, 
glaucoma surgeries, medications, visual field testing and other types of tests/analyses (Traverso et 
al, 2005).  Estimates for the direct costs of glaucoma are presented in Table 3.13. 

Table 3.13: Direct costs of glaucoma, 2013 

Estimated cases of 
glaucoma treated 

Estimated cost per 
case 

Total direct costs of 
glaucoma 

Sources used to estimate per head 
costs of glaucoma 

€ € € million  

26,269 245 6.4 
Lazcano-Gomez et al. (2013), Guedes 
et al. (2011). 

Source: cost sources in the last column of this table, total costs estimated by DAE using health inflation from OECD 
(2013b) and prevalence sources from Table 3.11. 

3.3.4 Indirect costs from glaucoma 

The indirect costs of glaucoma were estimated by attributing a portion of total productivity losses 
and informal care costs of blindness (Section 2.4) to glaucoma using WHO health region specific 
fractions from Resnikoff et al (2004) (Appendix A).  Total indirect cost estimates are presented in 
Table 3.14, totalling €61.8 million, the majority of which are informal care costs (€50.6 million). 

Table 3.14: Indirect costs of glaucoma in Mexico, 2013 

Productivity losses Informal care costs Total indirect costs 

€ million € million € million 
11.2 50.6 61.8 

Source: DAE using sources noted previously. 

3.3.5 Total costs from glaucoma 

The total economic cost of glaucoma is presented in Table 3.15.  The breakup of costs is 
graphically presented in Chart 3.3.  Informal care costs account for the majority (74%) of total 
economic costs of glaucoma in Mexico.   

Table 3.15: Total economic costs of glaucoma in Mexico, 2013 

Direct costs Productivity losses Informal care Total costs Cost per person 
with glaucoma 

€ million € million € million € million € 
6.4 11.2 50.6 68.2 178 

Source: DAE using sources previously mentioned. 
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Chart 3.3: Breakup of the economic costs of glaucoma in Mexico, 2013 

 
Source: DAE using sources previously mentioned. 

3.4 ‘Wet’ age-related macular degeneration 

AMD is an incurable eye disease and the leading cause of blindness in elderly people.  
In AMD, damage occurs to the macula, the part of the retina that enables central 
vision and seeing fine detail, characterised by a ‘black spot’ in vision.  ‘Wet’ 
(exudative or neo-vascular) AMD accounts for around two-thirds of all late-stage 
AMD.  Here, abnormal blood vessels grow under the retina and macula and leak fluid, 
causing the macula to bulge or lift, and distorting or destroying central vision.  

3.4.1 Prevalence of wet AMD 

The total prevalent cases of wet AMD in 2013, disaggregated by those who are blind and those 
not blind, are presented in Table 3.16.  In Mexico, a total of 115,034 people are estimated to have 
wet AMD, or 0.5% of the total population aged 50 years and over.  Of the four eye diseases 
studied, wet AMD has the largest proportion causing blindness (33.9%). 

Table 3.16: Prevalence of wet AMD in 2013 

 Wet AMD 
total 

prevalence 

Wet AMD causing 
blindness (a) 

Wet AMD not 
causing blindness 

Sources for wet AMD 
prevalence rates 

Number of 
people (, % 
of total 50+ 
population) 

115,034 
(0.5%) 

38,974 (0.2%) 76,060 (0.3%) 

National Eye Institute (2010), 
estimates on Hispanics in the 
United States, due to lack of 

applicable Mexican 
prevalence data 

Proportion 
of wet 
AMD total 

  33.9% 66.1%  

(a) Proportions for AMD from Resnikoff et al (2004) and a 90% estimated proportion of AMD VI cases caused by wet 
AMD (Vinores, 2006).    

10%

16%

74%

Direct costs Productivity Informal care



 
 

25 
Deloitte Access Economics 

3.4.2 Loss of wellbeing from wet AMD 

Loss of wellbeing from wet AMD causing blindness was estimated by applying the disability 
weight for severe vision loss of 0.43 from the Netherlands study (Stouthard et al, 1997) to the 
number of people blind from wet AMD.  

A combined disability weight of 0.13 for mild/moderate VI from wet AMD was applied to 
estimated mild and moderate VI cases from non-blinding wet AMD (see Appendix A: Table A.3).  
Estimates of lost wellbeing from wet AMD are presented in Table 3.17.   

It is estimated that wet AMD led to 26,056 DALYs lost in Mexico in 2013, with 16,759 resulting 
from blindness caused by wet AMD. 

Table 3.17: Estimated loss of wellbeing from wet AMD, DALYs in 2013 

DALYs from blindness from wet 
AMD 

Other DALYs from  
wet AMD Total DALYs from wet AMD 

DALYs DALYs DALYs 
16,759 9,297 26,056 

Source: DAE using Access Economics (2009), Resnikoff et al (2004), Stouthard et al (1997), UN Population Prospects 
Database (2013) and sources noted for Table 3.16. 

3.4.3 Direct costs from wet AMD 

Treatment costs of wet AMD comprise visits to ophthalmologists, diagnosis and monitoring of 
AMD through tests such as fluorescein angiography and fundus photography, cost of laser 
treatment and costs of pharmaceuticals including on the drug ranibizumab (Lucentis).  Estimates 
for the direct costs of wet AMD are presented in Table 3.18. 

The total direct health care costs of wet AMD in Mexico including the cost of ranibizumab are 
estimated to be €43.5 million in 2013.   

Table 3.18: Direct costs of wet AMD in Mexico, 2013 

Per-head direct cost 
of wet AMD 

Prevalence of wet 
AMD  

Total direct costs of 
wet AMD 

Sources used to estimate per head 
costs of wet AMD 

€ Number € million  

378 115,034 43.5 
DAE other vision studies see 
Appendix A for method. 

Source: DAE using sources noted for Table 3.16 and cost sources in the last column of this table, Lucentis sales volume 
data provided by Novartis. 

3.4.4 Indirect costs of wet AMD 

The indirect costs of wet AMD were estimated by attributing a portion of total productivity losses 
and informal care costs of blindness (Section 2.4) to wet AMD using WHO health region specific 
fractions from Resnikoff et al (2004) (Appendix A).  Total indirect cost estimates are presented in 
Table 3.19. 

Total indirect costs of wet AMD in Mexico are estimated to total €18.5 million.  The majority of 
indirect costs for wet AMD are informal care costs, almost five times the productivity losses 
associated with wet AMD. 
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Table 3.19: Indirect costs of wet AMD in Mexico, 2013 

Productivity losses Informal care costs Total indirect costs 

€ million € million € million 
3.4 15.2 18.5 

Source: DAE using sources mentioned previously. 

3.4.5 Total costs from wet AMD 

The total economic cost of wet AMD is presented in Table 3.20.  The breakup of costs is 
graphically presented in Chart 3.4.  Direct costs account for over two thirds (70%) of total 
economic costs of wet AMD.  The cost per person with wet AMD was €539. 

Table 3.20: Total economic costs of wet AMD, 2013 

Direct costs Productivity losses Informal care Total costs Cost per person 
with wet AMD 

€ million € million € million € million € 
43.5 3.4 15.2 62. 539 

Source: DAE using sources previously mentioned. 

Chart 3.4: Breakup of the economic costs of wet AMD, 2013 

 
Source: DAE using sources previously mentioned. 

3.5 Direct costs of eye disease by payer 

Applying health funding parameters from the WHO (2013a), the proportions of direct costs of eye 
disease accruing to different payers in each country were estimated and are presented in Chart 
3.5.  The government pays for nearly half (49.4% of) the cost of eye diseases in Mexico, while 
individuals pay for 46.6% and private insurance 4.0%. 
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Chart 3.5: Proportion of direct costs of eye disease in Mexico, by payer (%) 

 
Source: DAE using WHO (2013a) and sources noted for Table 2.3 
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4 Cost-effective interventions 
This section presents the cost effectiveness of four interventions aiming to reduce the burden of 
blindness12: 

 screening for cataracts; 

 screening for DR in people with Type 2 diabetes mellitus (T2DM); 

 glaucoma eye examination; and 

 treatment for predominantly classic AMD with ranibizumab. 

4.1 Current implementation of interventions 

4.1.1 Screening programs for cataract, DR and glaucoma 

Information on the availability of national or large-scale screening programs in Mexico is provided 
in Table 4.1.   

Table 4.1: Availability of eye screening programs in Mexico 

Cataract Diabetic retinopathy Glaucoma 

No information could be found on 
the existence of a comprehensive 
screening program for older and 
at-risk people. 

No information could be found on 
the existence of a comprehensive 
screening program. 

No information could be found on 
the existence of a comprehensive 
screening program. 

4.1.2 Treatment with ranibizumab for wet AMD 

Ranibizumab was granted FDA approval in 2006 (Genentech, 2013).  Genetech had commercial 
rights for ranibizumab in the United States, Canada and Mexico, though now only retains it in the 
United States.  Novartis now has commercial rights to ranibizumab in Mexico. 

Hence, ranibizumab has been available for treatment of wet AMD in Mexico since 2006.  In 
Mexico, the government has loose price controls on medicines with maximum prices set in 
consultation with the Secretariats of health and Economy and the National Chamber for the 
Pharmaceutical Industry (Canifarma).  The prices to public sector are much lower than those in 
the private market; the public sector also mandates that the lowest price criteria be used in 
purchasing decisions (U.S. Department of Commerce International Trade Organisation 2004). 

4.2 Method for assessing cost-effectiveness 

A targeted search of PubMed, health organisation websites (e.g. WHO, government health 
departments, patient organisations), and internet search engines was undertaken to identify 
relevant published literature.  If no relevant studies were available in the countries of interest, 
studies in other comparable countries were identified.  As shown in Table 4.2, there is limited 
literature on the cost effectiveness of the above interventions to prevent blindness in the 
nominated countries, particularly for screening of cataracts and glaucoma.   

                                                             
12 The analysis of screening interventions in this section encompasses both the costs of screening to pick up a condition 
and latter treatment for the condition to prevent future blindness. 



 
 

29 
Deloitte Access Economics 

Table 4.2: Cost-effectiveness studies identified for four interventions to prevent blindness 

 

Country 

Screening 
for 

cataracts 

Screening for diabetic 
retinopathy 

Screening for 
glaucoma 

Treatment for wet 
AMD with 

ranibizumab 

Australia - - - - 

Canada - Maberley 2003 - Brown 2008  

Denmark - - - - 

France - - - Cohen 2008 

Germany - - - Neubauer 2010 

Italy - - - - 

Ireland - - - - 

Japan - - - - 

Mexico - - - Soria-Cedillo 2008 

Poland - - - - 

Slovak republic - - - - 

Spain - - - Hernandez-Pastor 
2008/2010 

Sweden - - - - 

Switzerland - - - - 

Turkey - - - - 

United Kingdom - Facey 2002 Burr 2007 

 Hernandez 2008 

Colquitt 2008 

Finland - - Vaahtoranta-
Lehtonen 2007 

- 

Greece - - - Athanasakis 2012 

United States Rein 2012 Vijan 2000 - Hurley 2008 

For each intervention, incremental cost-effectiveness ratios (ICERs) were extracted from the 
above studies, and the potential cost of blindness avoidable by the intervention.  All costs and 
ICERs were converted to Euros for the year of study using Purchasing Power Parity (PPP) for the 
year of the study, and then inflated to a 2013 price using the Consumer Price Index (CPI) in the 
country of the study.  Where a primary study was not available in a nominated country, the 
analyses presented the maximum and minimum values reported for other countries, and applied 
the relative Gross Domestic Product (GDP) per capita to reflect different healthcare prices.  The 
number of blind years and DALYs averted were estimated by adjusting the study findings to the 
corresponding population in the countries of interest.  

ICERs for interventions were assessed against WHO thresholds for cost-effectiveness (WHO, 
2013b).  More information is provided in Appendix A on WHO thresholds for cost-effectiveness. 
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4.3 Findings 

The four interventions are defined according to the identified cost-effectiveness literature as: 

 Cataract screening:  Dilated eye evaluations by eye care professionals to screen for nuclear 
cataracts (and AMD, glaucoma and uncorrected refractive errors) among individuals with 
no diagnosed eye disorders.   

 Glaucoma screening: A three-yearly screening program for glaucoma targeting individuals 
aged 40 years and above.  A technician first undertakes automated test to quantify 
functional visual field loss or structural damage of the optic nerve, together with a 
measurement of intra-ocular pressure; individuals identified as at risk are referred to a 
glaucoma optometrist for a full glaucoma assessment, and if positive, to an ophthalmologist 
for confirmation and, if necessary treatment.   

 Diabetic retinopathy screening: Systematic mydriatic photography in individuals with 
T2DM; and 

 Anti-VEGF treatment: Treatment with ranibizumab at a dose of 0.5mg, assuming 5 
injections per year over 2 years in individuals with wet AMD. 

Table 4.3 shows the estimated effectiveness and cost effectiveness of cataract screening, retinal 
screening, glaucoma screening and anti-VEGF treatment in Mexico.   

Table 4.3: Estimated effectiveness and cost effectiveness of cataract screening, retinal 
screening, glaucoma screening and anti-VEGF treatment, 2013 

Intervention Cost per QALY gained   

Mean (range, in €) 

Number of vision 
years gained13 

Cost offsets due to 
vision years gained (€)‡ 

Number of 
DALYs prevented 

Cataract 
screening 

3,796  
(3,468; 4,113) 

Insufficient 
information 

Insufficient published 
information 

Insufficient 
information 

Glaucoma 
screening 

23,640  

(16,704; 87,835)a 
25,393b  426,730; 10,807,033  2,133; 8,785 

Screening 
for diabetic 
retinopathy┼ 

6,794  

(4,371; 29,167)c 
 71,783; 154,282  3,268,737; 70,094,313  6,819; 24,047 

Anti-VEGF 
11,233  

(4,987; 34,628)d 
 7,592; 17,945  2,865,441; 14,108,765  969; 5,425 

┼ Estimated based on primary studies listed in Table 4.2; only Maberley et al (2003) reported number of blind years 
avoided.  Note that the Canadian study refers to a screening program implemented in rural region of Ontario. 

‡ lower limit was estimated by using only direct (health care) costs prevented, whereas the upper limited was estimated 
according to indirect costs (productivity losses and informal care costs) plus direct costs prevented from blindness.  

a Based on the findings for 40 year-old cohort in Burr et al (2007) (the same study was also reported by Hernandez et al 
2008); median corresponds to 6.0% prevalence, whereas upper and lower limits were based on 1.0% and 10.0%, 
respectively.  Comparator is opportunistic case finding.  

b Estimated based on Vaahtoranta-Lehtonen (2007). 
c Comparators were opportunistic screening in the UK study and ‘no program’ in the Canadian study. 
d
 Based on country-specific studies identified, see Table 4.2; all studies were based on the Antibody for the Treatment 
of Predominantly Classic Choroidal Neovascularisation in AMD (ANCHOR) trial.  Since completion of this report an 
additional study was undertaken specifically for Mexico, these findings are reported separately below. 

 
Table 4.3 shows that ranibizumab would avert between 3.72% and 20.8% of the total estimated 
DALYs associated with vision impairment and blindness in Mexico.  Ranibizumab would generate 
substantial savings of up to €14.1 million (Table 4.3).   

                                                             
13 An increase in the number of years living without severe visual impairment following the intervention over a one year 

time period. 
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Since the completion of this report, a new study specifically for the treatment of Wet AMD for 
adults over 40 years in Mexico was published (Arreola-Ornelas et al, 2014).  This study is 
particularly relevant as it considered the standard treatment method in Mexico (verteporfin) in 
comparison to ranibizumab.  Significantly, it finds that in Mexico ranibizumab was the dominant 
option in comparison to vertoporfin, with incremental QALY gains of 0.2811 (0.426 for 
ranibizumab compared to 0.1449 for verteporfin) at lesser cost (MXN79,337.05 to 
MXN156,788.58 respectively).  It concluded with an ICER per percentage point gain in quality of 
life of -MXN2,754.53/-€15514.Screening for diabetic retinopathy in Mexico would generate cost 
offsets of up to €70.1 million due to gaining between 6,819 and 24,047 vision years.  The cost 
offsets represent up to 3.0% of the total economic costs associated with the four eye diseases 
(Table 4.3). 

For glaucoma screening, notwithstanding the high level of uncertainty of cost-effectiveness 
estimates, it may generate savings and avert DALYs, if an average of 24.2 days15 of vision years is 
gained through screening, as estimated by Vaahtoranta-Lehtonen (2007).  In Mexico, glaucoma 
screening may avert up to 0.8% of the total economic costs associated with the four eye diseases 
(Table 4.3). 

                                                             
14 While the ICER per percentage point gain in quality of life differs to the cost per QALY definition gained used in this 
report, it would be considered more cost effective than what is reported in Table 4.3. 

15 Reported as 930 years of avoided visual disability for 701 persons over an average 20 year time horizon 
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Chart 4.1: Estimated cost saving generated by anti-VEGF treatment, screening diabetic  
retinopathy, and glaucoma screening* 

 
* Total economic costs of eye disease exclude existing expenditure on anti-VEGF treatment for wet AMD 
Note: Figures presented in this chart refer to the upper estimates of the cost savings presented in Table 4.3 
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5 Conclusions and recommendations 
The findings in this report are based on detailed literature search and desktop analysis for Mexico, 
with preference given to data from local population based studies.  Due to variable study quality 
and availability of local data, extrapolation was used in some instances from one country to 
another.  The Technical Appendix (Appendix A) details the assumptions and methods used in this 
report. 

Blindness and eye disease have been found to affect 5,925,117 people in Mexico.  Blindness and 
eye disease impose not only lost quality of life and wellbeing (DALYs), but also a significant 
economic burden on society, including costs from health care treatment (direct costs), 
productivity losses and informal care provision.  

Blindness is estimated to result in annual economic costs of €434.3 million in Mexico.  The annual 
economic costs of the four eye diseases studied – cataract, DR, glaucoma and wet AMD are 
€463.7 million in Mexico.  

With today’s knowledge and technology, the WHO estimates that around 80% of global blindness 
is avoidable using cost-effective interventions (WHO, 2010).  This study has found that 
interventions to prevent and treat eye disease are cost-effective and may result in averted DALYs 
and substantial economic savings from blindness prevention.  Table 5.1 presents mean ICERs and 
cost-effectiveness ratings for each intervention. 

Table 5.1: Estimated cost-effectiveness of interventions (a) 

Country 
Screening for 

cataract 
Screening for DR Screening for 

glaucoma 
Treatment with 

ranibizumab for wet 
AMD 

 Mean 
ICER 

CE 
rating* 

Mean 
ICER 

CE 
rating* 

Mean 
ICER 

CE 
rating* 

Mean 
ICER 

CE 
rating* 

Mexico 3,796 HCE 6,794 CE to 
HCE 

23,640 CE to 
NCE 

11,233 CE to 
HCE 

 (a) Where ICER = cost (€) per QALY gained.  
* Against WHO cost-effectiveness thresholds: CE = cost effective, HCE = highly cost effective and NCE = not cost 
effective.  

Dilated eye evaluation for the detection of cataracts (with AMD and glaucoma) was found to be a 
highly cost-effective intervention.   

Screening for DR in people with type 2 diabetes was found to be a cost-effective intervention.  In 
Mexico, screening for DR could gain 6,819 to 24,047 vision years over a one year period, which 
corresponds to economic savings of up to €70.1 million.   

Treatment with ranibizumab for wet AMD was found to be a cost-effective intervention for 
preventing blindness associated with wet AMD.  Due to a considerable number of individuals with 
wet AMD and higher healthcare costs, anti-VEGF treatment would generate substantial savings in 
Mexico; treatment with ranibizumab could gain 969 to 5,425 vision years over a one year period, 
which corresponds to economic savings of up to €14.1 million.   

A technician-led glaucoma screening program for those aged 40 and older may not be a cost 
effective intervention if population prevalence is less than 4%.  However, this study found that 
glaucoma screening concurrently with cataract and AMD screening through dilated eye evaluation 
is a highly cost effective intervention, as mentioned above.  Notwithstanding the high level of 
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uncertainty of cost-effectiveness estimates, glaucoma screening may generate savings and avert 
DALYs, if an average of 24.2 days of vision is gained through screening, as estimated by 
Vaahtoranta-Lehtonen (2007).   

Blindness and eye disease impose substantial lost wellbeing and economic costs, and should be a 
public health priority.  Cost-effective interventions should be explored and promoted to reduce 
the burden on individuals and society.  

This study has found that the prevention of blindness would result in significant benefits both in 
improved wellbeing and economic savings.   
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Appendix A: Technical Appendix 
Visual acuity conversion 

Table A.1: Visual acuity conversion based on different measures 

Snellen based on 6 metres Decimal LogMAR 

6/300 0.02 +1.7 
6 / 190 0.032 +1.5 
6 / 150 0.04 +1.4 

6 / 120 (3/60) 0.05 +1.3 
6 / 95 0.06 +1.2 
6 / 75 0.08 +1.1 
6 / 60 0.1 +1.0 
6 / 48 0.125 +0.9 
6 / 38 0.16 +0.8 
6 / 30 0.2 +0.7 
6 / 24 0.25 +0.6 
6 / 19 0.32 +0.5 
6 / 15 0.4 +0.4 
6 / 12 0.5 +0.3 
6 / 9.5 0.63 +0.2 
6 / 7.5 0.8 +0.1 
6 / 6 1.0 0 

6 / 4.8 1.25 -0.1 
6 / 3.8 1.6 -0.2 
6 / 3 2.0 -0.3 

Source: NIDEK (2013). 

Causes of blindness by WHO health region 

Resnikoff et al (2004) estimated the proportions of blindness attributable to each eye disease by 
WHO health region.  For Mexico, these fractions were employed to estimate the prevalence of 
blind cataract, blind DR, blind glaucoma and blind wet AMD.  Since the fractions for AMD in both 
Resnikoff et al (2004) and Access Economics (2009) relate to total AMD, an adjustment had to be 
made to estimate the fraction of blindness from wet AMD.  Vinores (2006) reports that 90% of 
vision loss cases from AMD are due to the wet form.  Hence, this fraction was applied to the AMD 
proportions of blindness from Resnikoff et al (2004) and Access Economics (2009) to estimate the 
proportion of blindness attributable to wet AMD.      
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Table A.2: Causes of blindness by WHO subregion (% of total blindness) 

Region Cataract Glaucoma AMD Corneal 
opacity 

DR Childhood 
blindness 

Trachoma Oncho-
cerciasis 

Others 

 % % % % % % % % % 
          
Afr-D 50 15  8  5.2 6.2 6 9.6 
Afr-E 55 15  12  5.5 7.4 2 3.2 
Amr-A 5 18 50 3 17 3.1   3.9 
Amr-B 40 15 5 5 7 6.4 0.8  20.8 
Amr-D 58.5 8 4 3 7 5.3 0.5  13.7 
Emr-B 49 10 3 5.5 3 4.1 3.2  22.2 
Emr-D 49 11 2 5 3 3.2 5.5  21.3 
Eur-A 5 18 50 3 17 2.4   4.6 
Eur-B1 28.5 15 15 8 15 3.5   15 
Eur-B2 35.5 16 15 5 15 6.9   6.6 
Eur-C 24 20 15 5 15 2.4   18.6 
Sear-B 58 14 3 5 3 2.6   14.4 
Sear-D 51 9 5 3 3 4.8 1.7  22.5 
Wpr-A 5 18 50 3 17 1.9 0.025  5 
Wpr-B1 48.5 11 15 3 7 2.3 6.4  6.8 
Wpr-B2 65 6 5 7 3 3.6 3.5  6.9 
Wpr-B3 65 6 3 3 5 9.5 4.3  4.2 
World 47.8 12.3 8.7 5.1 4.8 3.9 3.6 0.8 13 

    Source: Resnikoff et al (2004) 

Detailed methodology 

Blindness prevalence 

A literature search was conducted for Mexico to identify studies reporting the prevalence of 
blindness, with key search terms based on VA cut-off scores (e.g. 6/60, 3/60), and a range of 
terms for VI, blindness and vision loss.  Targeted searches were conducted of PubMed, healthcare 
and patient organisation websites, and general internet search engines.  Identified prevalence 
rates were applied to 2013 national population estimates from the United Nations (UN) World 
Population Prospects Database (UN, 2013)16.   

Total blindness was estimated from the only viable Mexican prevalence estimate sourced. Polack 
et al (2012) provides total prevalence estimates for blindness (2.3% with <3/60, 2.0% male and 
2.6% female).  However there was a lack of estimates disaggregating age groupings.  Accordingly 
the Hispanic prevalence rates in the United States (National Eye Institute, 2010) were used to 
estimate the relative age splits, and then fitted to the total prevalence estimates by Polack et al 
(2012). 

However, as the Hispanic ratios were only 40 and over for blindness, further extrapolations of the 
lower age groups were made using UK age and gender ratios and trends established by the 
Hispanic estimates.  As most blindness occurs over the age of 40, this estimation method in the 
younger groups is unlikely to affect the overall estimate of blindness significantly. 

Prevalence of eye disease 

The total prevalence of eye disease (blind and non-blind) was estimated for cataract, DR, 
glaucoma and wet AMD.  The prevalence of cataract, glaucoma and wet AMD was estimated for 
those aged 50 years and older, as these conditions are primarily age-related.  DR prevalence was 
estimated for those aged 18 years and older, as both type 1 and type 2 diabetes and their 
associated complications can occur in younger age groups. 

                                                             
16 Annual male and female population estimates by five-year age group, major area, region and country, medium-
fertility projections for 2011-2100 (UN, 2013).   



The burden of eye disease and preventable blindness 

40 Deloitte Access Economics 

Relevant studies on the country-specific prevalence of each eye disease were identified through 
tailored searches of databases (e.g. PubMed), journals (e.g. Salud Pública de México ), healthcare 
and patient organisation websites, and general internet search engines.  These were applied to 
country-specific population estimates (UN, 2013) to estimate the total prevalence of each eye 
disease. 

Mexican specific prevalence estimates were first sought for the four eye diseases.   

Polack et al (2012) provided  Mexican specific data for DR (percentage of those with DR of the 
diabetic population).  This rate was applied to the total medically diagnosed diabetic population 
estimate from the latest National Health and Nutrition Survey ‘ENSANUT’ (Instituto Nacional de 
Salud Publica, 2012).   

López & Guerrero (2006) provided estimates of the prevalence of glaucoma in a Mexican hospital 
setting and the prevalence of glaucoma in Mexico nationally.  The national figure was used for our 
estimate.   

Lowery et al (2008) provides Mexican estimates of those with cataracts; while this was clinically 
based (biasing the results), other Latin America studies tended to have various bias or 
methodological problems (e.g. selection bias or recruiting methods) that also made any reliable 
estimate difficult (Furtado et al, 2012).  Accordingly the Lowery et al (2008) used should be 
considered a conservative estimate.   

The National Eye Institute (2010) estimates of the prevalence of wet AMD in Hispanics living in 
the United States of America were used to estimate prevalence in Mexico.  This is due to no 
Mexico specific information and inconsistent information for other comparable countries (results 
from our literature search and confirmed by other literature reviews such as Furtado et al, 2012).  
Notably prevalence estimates derived for the other eye diseases above were reasonably 
comparable to the Hispanic rates from the National Eye Institute (2010), accordingly the use of 
these estimates is considered the best fit until better data is available. 

Where there were no local prevalence estimates for Mexico (i.e. for glaucoma, wet AMD and 
cataracts), the National Eye Institute (2010) age-gender rates for Hispanics in the United States 
were used as a proxy for the Mexican population. 

Blindness prevalence from each eye disease was estimated by applying attributable proportions 
from Resnikoff et al (Table A.2) to total country-specific blindness prevalence estimated in Section 
2.1.  Non-blindness prevalence for each eye disease was estimated by deducting blindness 
prevalence of each eye disease from total prevalence of each eye disease.17 

Loss of wellbeing from blindness and eye disease 

Any weighting exercise for use in burden of disease analysis or economic evaluation should 
measure preferences for clearly defined and relevant health states.  Two key sources of disability 
weights for VI were identified for estimation of lost wellbeing in this report: the WHO Global 
Burden of Disease (GBD) study (WHO, 2004) and a Netherlands study (Stouthard et al, 1997). 

For this report, the Netherlands study disability weights were utilised.  The Netherlands study 
uses a methodology consistent with GBD.  However, it used more specific disease stages and 
severity levels than the GBD, so that judgements were not required on the distribution of stages 
or severities in the population.  In addition, the study defined each disease stage by the 

                                                             
17 The sources generally provide prevalence estimates of visually-impairing disease, since people tend to only receive a 
diagnosis or self-report eye conditions when they start to notice vision loss.  Moreover, the earlier Access Economics 
studies have been based on epidemiological studies where cases of disease with no visual impairment were excluded, 
so there are likely to be very few of such cases estimated in total prevalence. 
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associated average levels of disability, handicap, mental wellbeing, pain and cognitive impairment 
using a modified version of the EuroQol health status instrument (Mathers et al, 1999). 

Stouthard et al (1997) presented the following disability rates for blindness and other VI:  

 0.02 for mild VI (some difficulty reading newspaper, no difficulty recognising faces at 4 
metres);  

 0.17 for moderate VI (great difficulty reading newspaper, some difficulty recognising faces 
at 4 metres); and  

 0.43 for severe VI (unable to read newspaper or recognise faces at 4 metres).  

The disability weight for blindness of 0.43 was multiplied by blindness prevalence across all 
countries to estimate the loss of wellbeing from blindness.  Weighted disability weights for non-
blind VI were estimated for each eye disease by applying estimated prevalence shares for mild to 
moderate VI specific to each eye disease to the mild VI and moderate VI disability weights from 
Stouthard et al (1997).  The prevalence shares, sources and weighted disability weights are 
presented in Table A.3 for each eye disease.  

These disability weights were multiplied by non-blindness prevalence (adjusted downwards to 
account for only mild and moderate vision impairing prevalence of BCVA <6/12)18 for each eye 
disease to estimate loss of wellbeing.  

Table A.3: Weighted non-blind disability weights by eye condition 

Condition Mild VI 
disability 

weight 

(a) 

Mod VI 
disability 

weight 

(b) 

Mild VI/ 

[Mild + Mod VI] 

 

(c) 

Mod VI/ 

[Mild + Mod VI] 

 

(d) 

Mild-mod 
weighted 

disability weight 

 disability weight disability weight % % disability weight 

Cataract 0.02 0.17 77 23 0.05 

DR 0.02 0.17 50 50 0.10 

Glaucoma 0.02 0.17 57 43 0.08 

Wet AMD 0.02 0.17 72 28 0.13 

Source: Stouthard et al (1997) with prevalence shares from Access Economics (2009) for cataract, DR and glaucoma, 
and prevalence shares from Deloitte Access Economics (2011)  

The lost wellbeing estimates assume no mortality specifically due to blindness and eye disease.  
Past DAE research has revealed that additional mortality risk due to blindness is negligible after 
adjusting for confounding factors.  

Direct financial (health care) costs of blindness and eye disease 

The methods and sources used to estimate direct health care costs of eye disease for Mexico are 
described below.  The method used to do this follows a global cost of dementia study (Wimo et al, 
2006).  Where sources were not for the year 2013, population and inflation adjustments were 
used to provide 2013 estimates. 

                                                             
18 Non-blindness prevalence for each condition was adjusted downwards in estimating DALYs to account for only mild 
and moderate vision impairing prevalence (BCVA<6/12) using UK eye disease prevalence from Access Economics (2009).  
Combining Access Economics (2009) and UK prevalence estimates for eye disease in this report, it is estimated that the 
following percentages of eye disease prevalence are with a BCVA of <6/12: cataract – 6%, DR – 12%, glaucoma – 22% 
and wet AMD – 96%.  
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Cataract 

The direct costs for those who are blind with cataract were estimated by distributing the country-
specific estimated cost of cataract surgery by the country-specific prevalence shares between 
blind and non-blind cataract.  The surgical cost of treating cataracts was estimated from Kara-
Junior (2010).  Noting this study was based in Brazil, costs were adjusted to take into account 
Mexican health system and economy (e.g. adjusting costs by relative GDP).  The direct costs of 
cataracts were estimated by multiplying estimated country-specific per capita treatment of 
cataracts by the prevalence of cataracts.  In addition the literature search identified that Mexico 
has established a Protection Fund Against Catastrophic Expenditures for cataracts (Secretaria De 
Salud, 2012), which was also included in the cost estimates. 

 DR 

The direct costs of DR were estimated by multiplying estimated country-specific per capita 
treatment costs of DR by the prevalence of DR.  The direct costs for those who are blind with DR 
were estimated by distributing the country-specific estimated cost of DR by the country-specific 
prevalence shares between blind and non-blind DR. 

The per case estimates were derived from a Latin America study (Barcelo, 2003) that identified 
both the cost of DR and the number of cases specifically for Mexico. 

Glaucoma 

The direct costs of glaucoma were estimated by multiplying estimated country-specific per capita 
treatment costs of glaucoma by the number of cases of glaucoma treated per year.  The direct 
costs for those who are blind with glaucoma were estimated by distributing the country-specific 
estimated cost of glaucoma by the country-specific prevalence shares between blind and non-
blind glaucoma. 

Glaucoma estimates were based on the cost for treating a case of glaucoma (Guedes 2011) and 
the average pharmaceutical cost of treating glaucoma (Lazcano-Gomez, 2013).  As there were no 
cost estimates on a ‘per prevalence’ case and there were no figures for the number of cases 
treated in Mexico, the same proportional rate of treatment for glaucoma was assumed as for 
cataracts. 

Wet AMD 

The literature review identified studies and data, for both Mexico and wider Latin America, that 
only provided treatment costs but not the number of cases treated or the cost per prevalent case.  
Accordingly the most accurate method to estimate the direct costs of wet AMD  is by identifying 
the average total cost of wet AMD to GDP for countries that had enough data to provide cost 
estimates.  This was then applied to Mexico and adjusted for Mexico’s GDP, expected treatment 
rates relative to the average country treatment rate and sales of Lucentis.   

The direct costs for those who are blind with wet AMD were estimated by distributing the 
country-specific estimated cost of wet AMD by the country-specific prevalence shares between 
blind and non-blind wet AMD. 

Indirect costs of blindness 

Productivity losses 

A loss in productivity of an individual due to blindness will only equate to a loss in productivity to 
the economy under fairly strict conditions.  These are:  
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 the economy is at full employment so any reduction in hours worked due to blindness 
cannot be replaced by employing or increasing hours of other workers; and  

 the income of an individual is proportional to the total value added to production.   

DAE adopts a human capital approach to the estimation of productivity losses in developed 
countries, which is most consistent with the first condition of an economy at, or close to, full 
employment.  The unemployment rates in the countries analysed may or may not be sufficiently 
low to incur a permanent productivity loss and therefore the losses presented in this report 
should be interpreted with caution. 

The second condition will occur if there is a perfect labour market such that the marginal benefit 
from an additional hour of work (the value added) is equal to the marginal cost (the wage).  In 
reality, labour markets are imperfect for a number of reasons such as asymmetric information and 
labour market restrictions imposed by government regulation and natural barriers.  In addition, 
synergy created between labour, capital and land means a reduction in working hours may also 
impact the productivity of other factors of production.  Consequently the value of productivity 
from labour will be larger than the wage provided to an individual so using lost income from 
blindness as a proxy for lost productivity will tend to underestimate the true cost.  It is likely that, 
in the absence of blindness, that people with blindness would participate in the labour force and 
obtain employment at the same rate and average weekly earnings as others.  The implicit 
assumption here is that the numbers of such people would not be of sufficient magnitude to 
substantially influence the overall clearing of labour markets, and average wages would remain 
the same. 

In this report, productivity losses are estimated using the lower than average employment rates 
for people who are blind19.  The calculation of productivity losses was restricted to blind people of 
working age (15-64 years) across countries 

The employment gap is the lower employment of people with blindness that can be attributed to 
their blindness.  The employment gap from blindness in each country was estimated as: 

 1 – [Employment rate of blind people (%) / Employment rate of the general population 

(%)]  

Estimated employment gaps were multiplied by average annual earnings and the general 
population employment rate to estimate total productivity losses from blindness.   

The blind employment rate was derived from the Censo de Población y Vivienda 2010.  The 
census identified the population 12 years and over, economic participation rate who had a 
‘limitation to see’. 

Informal care costs 

In this study, the opportunity cost method was employed to estimate the costs of informal care 
provision to those who are blind.   

The opportunity cost method values earnings foregone by the carer, in caring for the person with 
blindness.  From a theoretical perspective, the opportunity cost method is the benchmark (Van 
den Berg et al, 2006). The opportunity cost method measures the value in alternative use of time 
spent caring, which is typically valued by productivity losses (or value of leisure time) associated 

                                                             
19 It should be noted that the employment rates have not been age-gender standardised.  This may be a generous 
assumption as people who are blind are generally older than the general population and may be over-represented in 
lower employment participation groups (e.g. women aged 55-64).  However, employment participation rates are 
tending to increase in this cohort and, moreover, this generous assumption is offset by being conservative in 
productivity loss estimation overall by excluding losses from absenteeism, presenteeism and premature mortality.  
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with caring.  This is based on the assumption that time spent providing informal care could be 
alternatively used within the paid workforce or in leisure activities.  The value of informal care 
using the opportunity cost method can be represented as ti × wi, where ti is the time provided by 
individual i on providing care, and wi is the net market wage rate of individual i (van den Berg et 
al, 2006). 

The most recent study for Mexico on carer hours was done by Ngenda et al (2007).  It identified, 
through the 2002 National Survey of Time Use, the pattern of time devoted by members of 
Mexican households to providing care to ill and disabled family members.  It found that for 
households 6.09 hours were spent per week with someone classified as ‘sick’ and 8.17 hours for 
someone classified as ‘disabled’.  To be conservative, the lower figure of 6.09 hours per week was 
used.  

WHO thresholds for assessing cost-effectiveness 

The WHO ‘Choosing Interventions that are Cost-Effective’ (CHOICE) project uses threshold values 
in its analyses to assess relative cost effectiveness of an intervention (WHO, 2011).  Following 
recommendations of the Commission of Macroeconomics and Health, WHO uses GDP as a readily 
available indicator to define three categories of cost-effectiveness:  

 highly cost effective – cost per DALY averted less than GDP per capita;  

 cost effective – cost per DALY averted between one and three times GDP per capita; and  

 not cost effective – cost per DALY averted more than three times GDP per capita. 
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