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Executive Summary
The goals of this report are to present an analysis of current economic data relating to the major causes of blindness in the United Kingdom (UK), to highlight the issues involved in quantifying the cost impact of blindness, and to present some initial estimates of the lifetime and annual costs imposed by blindness and visual impairment from a societal perspective. 

It is important to note that this report is not intended as a detailed economic evaluation of the costs imposed by blindness.  Our initial estimates are limited by the available data and by the scope of the project.  Although there are a number of data gaps, we have not undertaken any primary data collection, and are thus restricted in the form of analysis that may be undertaken.  All estimates provided are based on a review of the current literature as well as statistics publicly available in the UK.
The report is divided into three sections.  The first section provides an overview of the purpose of an economic analysis and the key issues that need to be addressed in a costing study.  Some of the key methodological issues surrounding the development of a cost model and analysis of the impact of early detection or screening programmes, are outlined.

The second section provides a summary of the current literature on treatment patterns, costs and patient outcomes associated with the main causes of blindness and visual impairment in the UK.  This section also provides an assessment of the evidence to date and its limitations for use in a costing analysis.

The third section outlines the framework of the costing model developed and presents some initial estimates of the costs associated with blindness and visual impairment in the UK.   As the principal aim of this project was to generate lifetime cost estimates, preliminary lifetime cost estimates for a series of case scenarios are presented in this section.  In addition, a prevalence-based costing was undertaken to supplement this analysis and to demonstrate the potential burden imposed by blindness and visual impairment on healthcare and non-healthcare budgets in the UK. 

The UK government has employed increasingly sophisticated economic analyses of disease to determine the cost-effectiveness of alternative treatments or interventions.   The technology appraisal process undertaken by the National Institute for Clinical Excellence (NICE) continues to have ramifications regarding the level of care and services provided by the National Health Service (NHS) for conditions that result in visual impairment.  In December 2002 for example, NICE issued its final appraisal determination on the use of photodynamic therapy (PDT) for age related macular degeneration (AMD).  As part of the appraisal process, a cost-effectiveness study was commissioned. The guidance issued by NICE recommended use of PDT only for the treatment of wet AMD in those patients with classic disease, no occult subfoveal choroidal neovascularization, and best corrected visual acuity of at least 6/60. 

On 14 May 2003, the results of an appeal against this appraisal were made public.  While the majority of the appeal points were rejected, the appeal was upheld in part.  NICE is now required to provide additional information including details of the cost-effectiveness estimates used.  This case illustrates not only the impact of the NICE appraisal process on provision of treatment for conditions causing vision impairment, but also the impact of health economic data on the decision-making process.  Accordingly, it is important to make the link between early intervention and reduction in cost-burden over time when presenting cost data to the UK government. 

This report outlines a framework for analysing incidence and prevalence-based estimates, although both approaches are limited by the data available.  As the UK government is increasingly concerned about cost containment, it may not be sufficient to demonstrate that blindness imposes a significant cost burden  – but necessary to demonstrate the impact of appropriate early intervention in reducing costs and improving patient outcomes.  The principal limitation in this regard is, again, data availability. 

Some of the key results of the costing model developed in this report are summarised below:

Results: Lifetime Costs (Case Scenarios)

· Lifetime costs to the UK government for a person with diabetic retinopathy can be up to £237,591 per person.  Almost 50% of these costs represent productivity losses due to blindness or vision impairment.  An additional 5 years of possible working life (productivity losses to age 65) increases this estimate to £314,512.  Early detection or screening could potentially avoid these costs.  If 1,000 cases of diabetic retinopathy could be avoided the potential savings to the government could be as high as £237 million.

· Lifetime costs of a woman in residential care suffering from AMD are estimated to be £196,876.  If appropriate treatment could reduce the need for residential care these costs could be reduced to £41,652.

· Lifetime costs for the elderly (>65 years) with cataracts are estimated to be £19,120 while the lifetime costs for those with glaucoma are estimated to be £41,652.

· The lifetime costs associated with congenital vision loss in adolescence is up to £257,184 (£973, 782 undiscounted).  Sixty-one percent of these costs are attributable to productivity losses as a result of their condition.

Results: Annual Costs 

· Annual Costs for those registered as blind or partially sighted in England alone range from £1.4 to £2.9 billion (2002 costs).  This represents £7,561 per person. If we take the RNIB evidence of underreporting of blindness and visual impairment the cost estimates increase to £4.1 to £8.8 billion. These costs include social benefits and productivity losses and exclude condition specific treatment costs.  They therefore understate the total costs imposed by eye conditions causing blindness and visual impairment.

· Using prevalence estimates from the North London Eye Study and the same resource assumptions applied in the previous analysis, annual cost estimates associated with vision impairment in the elderly population (> 65 years) in the UK were also generated.  These annual costs estimates range from £13 and £35 billion with a reference (base case) cost estimate of £25.1 billion.  This represents an annual cost of £4,980 per person.

· Total costs of glaucoma (in the working age and elderly population) range from £16 to £38 billion annually with average annual costs per patient ranging from £7,239 to £17,246. 

· If only 10% of the glaucoma population received earlier treatment that arrested the development of visual impairment this kind of programme could save the government between £555 million and £1 billion.

· Total costs of cataracts in the elderly population range from £7 billion to £15 billion or between £2,521 and £5,579 per patient. 

· If an early screening programme could reduce the prevalence of cataract by 10% (to a prevalence of 20% in the elderly), the UK government could save £3.1 billion annually.

Conclusions

The lifetime cost estimates generated in this report provide a mechanism for assessing the magnitude of the cost imposed by blindness and visual impairment on society over the longer term.  The annual (prevalence) based estimates provide an assessment of the impact of blindness and visual impairment on UK government expenditures in a given year (2002).  The major limitation of the incidence-based approach is that it does not easily translate into population-based budget impact estimates.  However, the strength of this approach is that it reveals the extent to which the burden of care rests with government health and social services, as well as the cost burden imposed on patients and their families over a patient’s lifetime. 

The estimates provided and the sensitivity analysis undertaken reveal that any costing of the major conditions causing blindness and visual impairment are dependent on the assumptions made and the data used.  Unfortunately we have insufficient data available to make accurate assumptions regarding probable treatment experience, but we can identify, using the estimates generated the key cost drivers for any future costing analysis.  Further research is needed, however, to fully assess treatment patterns, resource utilisation and costs from both a patient and societal perspective to develop a more comprehensive framework for assessing the benefits of early intervention and treatment to prevent blindness and visual impairment.

Section 1: Background

1.1 Purpose of an Economic Evaluation

An economic evaluation should be viewed as a comparative analysis of alternative courses of action in terms of both their costs and consequences.
  Although cost of illness studies are used to quantify the magnitude of the burden of disease or disability, they are often of only limited use in aiding decision makers regarding the allocation of health care resources.
  These forms of analyses provide only partial data on whether a particular intervention strategy will be an efficient use of resources or whether it will improve patient outcomes more efficiently than an alternative intervention or treatment option. 

In order to persuade the UK government to fund early intervention programmes, it will be important to generate robust estimates of the costs associated with visual impairment and blindness, and to provide guidance on the potential costs and benefits of early intervention strategies, particularly with respect to lifetime costs.  This report discusses a methodology to identify the costs of blindness to the government and society and provides a framework within which investment in early intervention programmes should be assessed.
1.2
UK Treatment Environment

When evaluating cost of illness issues, consideration must be given to the treatment and reimbursement environment within which health care services are provided.  In the UK there have been a number of recent reforms that have emphasised the need to establish principles of evidence-based medicine, consistency of care and a more efficient allocation of health care resources. 

The National Institute for Clinical Excellence (NICE) was established as a Special Health Authority in 1999 and is responsible for issuing guidance regarding best practices for the National Health Service (NHS).  One of its roles is to undertake technology appraisals of new and existing health care interventions and products including pharmaceuticals, diagnostic techniques, medical devices and procedures.  In July 2001, NICE issued a revised ‘Technical Guidance for Manufacturers and Sponsors on Making a Submission to a Technology Appraisal’.
  This guidance provides valuable information regarding “best practice” (as perceived by the government) with respect to the development of an economic evaluation within a UK context.  It is prudent, therefore, to discuss development of an economic analysis of the impact of blindness (and the potential benefits of early intervention programmes) in light of the evidentiary standards set out in the revised guidance, which are based on four key principles:

· The best available data should be presented

· Final outcome measures are preferred to intermediate (surrogate) outcomes

· Data from controlled prospective studies carried out in a routine care situation are preferred

· Presentation of data and analysis should be transparent 

The perspective to be adopted in any technology appraisal is that of the NHS and the personal social services (PSS) decision-maker.  This means that a societal perspective should be adopted in the model and costs should include all costs to the NHS and PSS budgets.  The guidance specifies that the analysis undertaken should take the form of either a cost-effectiveness or cost-utility analysis (see section 1.3 for a definition of these analytical techniques). 

In addition, NICE has issued guidance to patient and carer groups with respect to the information these groups could supply as part of the technical appraisal process. 
  This guidance is useful to consider, especially as it highlights two key areas of concern for NICE: input on meaningful patient outcomes and the provision of information on the costs and benefits of alternative interventions. 

In addition to its technology appraisal function, NICE also issues clinical guidelines to provide healthcare professionals with information regarding the appropriate treatment pathways for different conditions.  NICE has issued clinical guidelines with respect to treatment of type 2 diabetes including diabetic retinopathy and its early management.

The UK National Screening Committee (NSC) assesses proposed new screening programmes against criteria including evidence that the opportunity cost of the screening programme should be economically balanced in relation to medical expenditures as a whole.  In April 1999, the NSC commissioned a working group to develop proposals for a national screening programme for diabetic retinopathy.  They estimated the initial roll-out cost of a screening programme would be £67 million, and also identified that screening could result in substantial savings as people screened would be less likely to become blind. 

Screening targets have also been established as part of the Diabetes National Service Framework launched in January 2003.  This sets a target for all people with diabetes to have access to diabetic retinopathy screening services by 2007.  The Department of Health announced in April 2003, that £27 million would be spent on providing digital retinopathy cameras to enhance local screening facilities. 
  

While diabetic retinopathy and age related macular degeneration (AMD) have gained widespread attention within the UK, there remain a number of areas of unmet needs both in relation to these conditions and other causes of visual impairment and blindness.

1.3
Cost of Illness Studies: Methodological Issues

When undertaking a cost of illness study there area a number of key issues to consider. These include:

· The costing approach adopted

· The scope of the study 

· Costs measured and costs excluded from measurement, and

· The data utilised, it appropriateness and limitations.

These key issues in turn raise a number of areas for consideration such as approaches to costing, discounting and time horizon for analysis.  

Perspective – Identification of Relevant Costs and Consequences

The resources consumed and costs associated with a disease or health care intervention can be divided into three main components:

· Healthcare sector costs

· Costs to patients and their families

· Other sector costs

When assessing the overall costs to society associated with blindness and visual impairment, all of these costs need to be considered.  Costs should be viewed as resources utilised or forgone as a consequence of disease.  Costs arising from the use of resources within the health sector, resources used by patients and their families as well as resource use in other sectors should also be included.  

Healthcare sector costs include hospitalisation, surgery, diagnostic procedures, medications, physician visits, nursing time etc.  In addition to these costs, however, patients and their families incur out-of-pocket expenses such as prescription co-payments, costs to adapt their homes and purchase of visual aids. In addition there is the time spent by families and friends caring for a blind or partially sighted person.  

Other sector costs include social services or other benefits provided (such as a disability allowance or tax credit) as well as nursing home or other residential care that may be required.  People who are blind or partially sighted are also less likely to be in employment so there are also productivity losses associated with their condition which represent a loss to society as a whole and which should be included in any societal cost evaluation.  Even if all of these costs are identified and capable of being quantified, there remains the intangible consequences such as pain and suffering which ideally would also be considered (although placing a monetary value on these can be difficult).

Given the societal perspective of our study, we will attempt to identify and include as wide a range of costs as possible, to fully assess the extent of the burden imposed by blindness and visual impairment on society.  

Selecting the Appropriate Form of Analysis
As already noted, a cost of illness analysis is only a partial economic evaluation if the impact of alternatives is not considered.  When seeking to compare alternative interventions there are four forms of analysis that have traditionally been used in health economics.  These are listed (adapted from Drummond et al. 1997
) below:

· Cost-minimisation analysis: Compares the costs of competing interventions or products where the consequences of them are assumed to be equivalent. 

· Cost-effectiveness analysis: Compares the costs of competing interventions or products against the consequences measured in natural outcome units (such as years of life saved). 

· Cost-benefit analysis: Compares costs of competing interventions or products with benefits measured in monetary values (such as changes in productivity using wages as a measure). 
· Cost-utility analysis: Compares costs of competing interventions or products with benefits measured in units such as quality-adjusted life years (QALYs) gained.   These benefits take into account patient preferences (sometimes revealed using patient’s willingness to pay for a benefit) and the effectiveness of the intervention or product. 

The Technical Guidance issued by NICE indicates a preference for cost-effectiveness or cost-utility analyses.  Clearly the quality of life impacts associated with vision loss are significant and many evaluations of screening and treatment options have taken the form of a cost-utility analysis.  The unit of outcome of these studies are typically costs per QALY gained.  As discussed in Section 2, one of the critical issues when undertaking this form of analysis is identifying the quality weights or utility measures to adjust survivorship for the quality of life lived. 

Prevalence or Incidence Based Costing 

The question of whether an incidence or prevalence approach should be used is a function of the objective of the study as well as the data available.  

A prevalence-based costing approach estimates the total costs of treating patients in a given time interval irrespective of the time patients were first diagnosed or the stage reached in disease progression.  Costs are typically assigned on a financial or calendar year basis.  A prevalence approach enables costs to be determined over a period such as a fiscal year and can be used to identify key contributors to current costs and the impact of alternative interventions during the period under study. 

There are a number of limitations with prevalence-based costing as a result of the long term, progressive nature of many of the eye conditions that lead to visual impairment or blindness.  Such a study will only show the cost implications of a new intervention or treatment if its full effects are experienced within the timeframe of the study.  In the case of blindness, it is likely that the benefits associated with early intervention, screening and treatment may not be fully realised for many years.  Budget holders (such as the NHS) are, however, primarily concerned with budgetary estimates and are keen to know what the cost impact of an intervention is likely to be over a defined period.

An incidence-based costing focuses on the costs of treating individuals (or a cohort of patients) from the time of first diagnosis or treatment until death, or another endpoint.  This approach requires more detailed information on the epidemiology and long-term course of a disease but is useful to predict both the total cost of a disease over time, and to assess the relative impact of alternative interventions (diabetic retinopathy screening for example) on lifetime costs of illness. 

Time Horizon

The NICE guidance states that the time span of any analysis should cover the period over which the main health effects and health care resource use are expected to be experienced.

Many of the major causes of blindness are slow and progressive and therefore the time horizon for assessing the impact of early interventions is necessarily long – often the benefits in terms of early screening and treatment will not be realised until after over 10 years.  Similarly the impact of vision loss is a lifelong one. Vision impairment can improve or worsen, while blindness is irreversible and will have lifetime implications.   Accordingly, an incidence-based approach to costing is appropriate and a time horizon for analysis that reflects life expectancy following vision loss or impairment should be adopted.  For the additional, prevalence-based cost estimates generated in section 3 of this report we have assumed a 1-year budgetary timeframe.

Target Outcomes  

The aim of any intervention (screening or treatment) is the avoidance of vision loss and blindness, or at least the delay in the progression or development of vision impairment.  This does not take into account, however, the quality of life implications of these conditions which are considerable.  Quality of life weights have been derived for use in cost-utility studies of AMD.
  Likewise, quality of life weights have been used to measure quality adjusted life years in evaluations of diabetic retinopathy.
   A cost-utility analysis incorporates QALYs as a final outcome measure.  As the main objective of this study is to generate cost estimates of the burden imposed by blindness and visual impairment, the results are presented solely in cost terms. Implicit in these estimates is, however, patient outcomes (given the case scenarios examined in the incidence based costing approach).  In the prevalence based approach, patient outcomes are also implicitly included in the analysis as they relate to the assumptions made on the proportion of patients who may be expected to incur particular costs (or receive particular government benefits) as a result of their condition.

An alternative measure of the burden of blindness and the potential benefits of early intervention are disability adjusted life years (DALYs). This measure was developed by the World Bank and the World Health Organization as a means of estimating the years of life lost as a result of disease. DALYs comprise two dimensions: time lived with disability and time lost due to premature mortality. DALYs are calculated as a weighted combination of four components: life expectancy; value of life at different ages; a discount rate (to reflect time preference); and the value of avoiding disability. It is, in effect, the opposite of QALYs as it measures the loss associated with disability as measured from a scale of 0 (no disability) to 1 (death).
  DALYs are an attractive measure as (like QALYs) they combine information about mortality and morbidity into a single number. Losses due to disability as well as premature death can therefore be expressed in DALYs. DALYs can also be used to estimate cost-effectiveness of intervention programmes (cost per DALY avoided) as well as inform decision makers on health care resource distribution.   However, concerns have been expressed by a number of commentators on the underlying methodology involved in calculating DALYs including the weighting system used to develop DALYs and the impact of age weighting and discounting (which has the effect of presenting a bias against children and the elderly). 
 
 
The methods used for the calculation of QALYs have raised similar debate, particularly regarding measurement techniques used to derive quality weights and the perspective adopted in the measurement process.


Calculation of QALYs requires use of weights that measure individual preference for the health states being considered and derivation of these weights has raised similar controversies to those surrounding calculation of disability weights for DALYs. Individual preferences can be measured in a number of ways - using a scale (such as rating scales, category scales, visual analogue scales), or using standard gamble or time-trade off methods. Many of these measurement techniques have come under scrutiny due to concerns over measurement bias and the difficulties people have in ranking or expressing preferences for alternative health states. Because of difficulties inherent in measuring preferences using these methods, prescored health status classification systems are often used (such as the Quality of Well Being Scale, the Health Utilities Index and the EuroQol or EQ-5D). Despite ongoing concerns regarding calculation of QALYs, they are gaining increasing prominence in the UK (especially in technology appraisals undertaken by NICE) and are the preferred outcome measure for the Panel on Cost-Effectiveness in Health and Medicine.

Appropriate Treatment Pathways/Patterns to be Incorporated

Any economic evaluation needs to try and reflect appropriate treatment patterns, resource utilisation and costs incurred in actual treatment practice.  This is difficult as there are only limited data available regarding treatment experience – particularly regarding follow-up care provided after surgical procedures or treatment have been provided.  An assessment of the costs associated with the major causes of blindness requires recognition of the typical treatment experience of patients suffering from these conditions and the likely treatment pathways they will follow (particularly whether hospitalisations or surgery is required versus outpatient care).  Likewise the evaluation should consider all the clinical events that may be relevant to the analysis to appropriate identify resources that will be used (and to cost these). 

Resources Used to Support Treatment Options

Once treatment patterns have been identified, the resources used to support those pathways need to be taken into account. As outlined in the NICE Technical Guidance, the principal components are the direct resources including future health-care resources consumed in managing the long-term consequences of the major conditions that cause vision impairment and blindness. Unfortunately, most of the literature on the costs of blindness and the cost-effectiveness of alternative intervention strategies provides cost estimates without precisely identifying the units of resources consumed.  This makes translation of the results difficult, as costs are payer/institution specific.  Most of the estimates generated are also prevalence-based costs and so the resource utilisation patterns over a patient’s lifetime are not examined.

Costing of Resources Used

Given the perspective and objective of the analysis, the resources identified should be costed by applying unit costs that reflect the average cost of the resource to the NHS and PSS.  The NHS produces a list of reference costs that may be used in this regard. Costs associated with social care services and government provided disability benefits have also been used (see cost data summary in Section 3).

Data Sources 

A significant limitation to undertaking this costing analysis is the lack of data available regarding treatment patterns, resource utilisation and costs.  When undertaking a modelled evaluation such as the one proposed, a variety of data sources are used to derive key modelling assumptions.  The data sources used are UK-based wherever possible and include clinical, epidemiological and economic data.

Discounting 

As the model involves chronic conditions, which have long-term implications, discounting is necessary.  The NICE Technical Guidance specifies that both outcomes and costs should be discounted to reflect social time preferences and social opportunity costs of resources.  The recommended discount rate is 6% per annum for costs and 1.5% for benefits.  The guidance also requests that sensitivity analyses be undertaken on discount rates used.  The reason for the differential discounting rate is not provided (and in this respect NICE differs from other countries, which normally require the same rate to be applied to costs and benefits).  The prevalence-based cost estimates generated do not require discounting as all costs are incurred within a given year (2002).

Presentation of results

For the costing analysis, lifetime cost estimates are provided with respect to a typical case scenario for each of the main causes of blindness and visual impairment. In addition some preliminary prevalence-cased costs of blindness and visual impairment are presented. In terms of evaluating alternative interventions or screening programmes reporting cost-effectiveness ratios are standard practice.  The NICE Technical Guidance states that incremental cost-effectiveness ratios should be provided.  This form of analysis focuses on the additional benefits obtained compared to the additional costs incurred as a result of implementation of a particular programme or intervention. 

An incremental cost-effectiveness ratio (CE) is calculated as:

IC / IE

Where:

IC =Incremental cost = total cost of alternative1 – total cost of alternative2

IE= Incremental outcome = total health outcome of alternative1 – total health outcome of alternative2

(*Adopted from Gold et al. 1996
)
In the incidence-based costing approach, this issue is considered in terms of lifetime costs that could have been avoided had early screening and detection occurred.  For the prevalence-based estimates, we have focused on the total cost impact that would accompany an early intervention programme to reduce the prevalence of certain eye conditions in the elderly or delay progression of blindness or significant visual impairment. 

Sensitivity Analysis

A sensitivity analysis is an important part of testing the robustness of any economic model. This enables us to test critical assumptions made.  Given the uncertainty surrounding many of the key assumptions regarding resource utilisation and costs, we have undertaken a sensitivity analysis focusing on the key cost drivers of lifetime patient costs. 

Section 2: Literature Review and Analysis

There are only limited data available on the costs imposed by blindness and visual impairment.  Most studies focus on the impact of a specific cause of visual impairment such as diabetic retinopathy.  In this section we provide a brief assessment of the data published to date regarding the costs of blindness, visual impairment and their major causes (cataract, diabetic retinopathy, glaucoma, AMD and retinitis pigmentosa).  A summary is also provided on studies that have evaluated the cost-effectiveness of alternative intervention programmes.

2.1
Prevalence and Incidence of Major Causes of Blindness and Vision Impairment 

In the UK, most estimates of the incidence and prevalence of eye disease have focused on registration and utilisation data rather than population based cross-sectional and cohort studies.
  Concerns regarding the Register of Blind and Partially Sighted stem from the degree of underestimation, which may be as high as 64% for blind and 77% for partially sighted people.
  The Royal College of Ophthalmologists (RCO) identifies a number of important studies that provide useful data regarding the incidence and prevalence of eye disease in the UK.  These include:

· The Royal National Institute for the Blind (RNIB) Study (1991)

· The Office of Population Census and Survey (OPCS) Causes of Blindness Study (1995)

· The Irish Glaucoma Survey (1992)

· The North London Eye Survey (NLES) (1998) and the National Cataract Surgery Survey (2000). 

Using these studies and other relevant data, the RCO generated estimates on the prevalence and incidence of key causes of blindness and visual impairment.  The estimates generated by the RCO indicate that in the population aged 65 years and above, around 4.3 million have impaired vision in one or both eyes.  Impaired vision is caused by cataract in 55% of cases, followed by refractive error (17%) and AMD (11%).  The causes of new blind and partial sight certification for the population aged 16-64 indicated that AMD accounted for 14% of cases, followed by diabetic retinopathy (10%) and glaucoma (5%). 

The NLES was a cross sectional study designed to assess the magnitude of the main serious eye disorders and of visual impairment in an elderly population in a typical metropolitan area of England.
  

From this survey population prevalence estimates were derived which indicated the following:

· 30% (95% CI: 25.1% to 35.3%) of the population had cataracts in one or both eyes (visual acuity <6/12)

· 10% (95% CI: 8.5% to 12.4%) had cataract surgery (in one or both eyes)

· 9% had refractive error causing visual impairment (in one or both eyes visual acuity <6/12) (95% CI:7.10% to 11.4%)

· 8% had AMD (visual acuity <6/12) (95% CI:5.8% to 10.8%)

· 3% had glaucoma  (chronic open angle) (95% CI: 2.3% to 3.6%) while 7% (95% CI: 5.4% to 8.4%) had suspected glaucoma 

The survey also produced age specific prevalence of glaucoma and cataract.  This showed that the prevalence not only increased with age but that there was a significantly (age adjusted) higher prevalence of cataract in women.  This survey found that 30.2% of the population had visual impairment or blindness in both eyes (23.6% in one eye only) and of these 72% were potentially remediable through surgery or refraction and dispensing of spectacles.  Further 88% of persons with cataracts and 86% of persons with AMD causing visual impairment had not been in touch with eye care services.  For glaucoma, 81% of persons with suspected and definite cases of glaucoma had not been in touch with eye care services.  These results suggest that much of the morbidity associated with visual impairment was not known to eye services in the UK. 

2.2
Number of Blind / Partially Sighted People in the UK 

Statistics on all registered blind and partially sighted persons are collected triennially from Local Authorities across the UK.  Registration, while voluntary, is a pre-requisite for the receipt of certain financial benefits offered by the government to those who qualify.
  However, as registration is not required to obtain many social services, the registry may understate the true number of blind or partially sighted people.  Nevertheless, The Register of Blind and Partially Sighted Persons
 provides perhaps the best estimate on the number of blind and partially sighted people in the UK. 

As of 31 March 2000, there were 157,820 people on the register for the blind and 148,680 people on the register of partially sighted people.  These figures represent a 41% increase in the number of registered blind people since 1982 and a 156% increase in the number of people registered as partially sighted.  Much of this increase occured in people aged 75 years and over, reflecting the increase in population in this age group.  The number of new registrations was 12,950 (blind) and 17,490 (partially sighted).  Broken down by age, 79% of people registered as blind and 75% of those registered as partially sighted were over the age of 65.
 

The Register for 2000 also reveals that 25,070 registered blind people had an additional disability such as deafness, physical disabilities, learning disabilities and mental illness.

In Scotland in 2001, the number of people registered as blind or partially sighted was estimated to be 38,447.
  As of March 2000 there were 9,362 people registered blind and 9,694 registered partially sighted in Wales.
  Northern Ireland does not routinely collect information on the register of blind and partially sighted persons and no other data source for Northern Ireland has been identified.

Earlier estimates produced by the RNIB suggested that in 1996 there were 1,066,740 people who would be classified as visually impaired.
  Of these only 354,153 were registered as blind or partially sighted as of 31 March 1997. In other words, there was over three times as many people classified as visually impaired than those registered. 

The quality of the information available regarding blindness registration was also questioned in a 1993 study that suggested that the degree of under certification could be as high as 64% for blind and 77% for partially sighted persons.
 A 1998 study also found that registration data are biased towards permanent, non-treatable bases of visual loss and that certain groups, such as those whose impairment is due to abnormal visual fields or who have permanent visual loss requiring ongoing treatment, were likely to be at greater risk on non-certification.

A population-based study of diabetics in the North West of England provides some valuable estimates on the prevalence of visual impairment amongst diabetics. 
   This study found that 2.84% had significant visual impairment (including a prevalence of 0.75% for blindness
).  In the working age population (16 to 64 years) the prevalence of visual impairment was 0.03% with diabetic retinopathy associated with the majority of blindness in this age group.  In the older age group ((65 years), of those who were blind, 15.79% were blind as a result of diabetic retinopathy.  In this age group prevalence of blindness was 0.94% and that of overall visual impairment 3.53%.  Diabetic retinopathy accounted for 19.6% of this visual impairment.  The authors concluded that blindness registration figures are likely to grossly under report the prevalence of blindness. 

The sources of statistics available on the number of visually impaired persons  unemployed in the UK also use varying definitions of visual impairment – potentially underestimating the total population likely to be affected.  The register of blind and partially sighted persons provides some information regarding the number of persons of working age (aged 18-64) upon which we can base our assumptions regarding employment levels.  These numbers are estimated however to significantly under represent the actual number of visually impaired people who would meet the criteria for registration.
  The estimates provided by data collected for the Adult Needs Survey in 1987 indicated that the number of blind people aged 16 years and over was 3.2 times that actually on the register while the partially sighted population was 8.5 times the number actually registered.
 

2.3
Cost of Illness Studies 

A recent estimate of the direct costs of blindness to the Australian government shows there are significant financial costs associated with all of the causes of blindness and that this is likely to increase with the ageing population.
   This study also provides useful guidance on a possible approach to be adopted for the UK that focuses on case scenarios to calculate costs associated with visual impairment.   In the Australian study, three case studies, representative of Australians with severely impaired vision, were used to calculate the annual costs associated with blindness.   These case studies were of:

Case (1) - a retired person with age-related macular degeneration

Case (2) - a working aged person with diabetic retinopathy; and 

Case (3) - a school student with congenital vision impairment. 

Annual direct costs for case (1) were estimated to range from $A9,749 to $A22,507 while costs for case (2) ranged from $A9,669 to $A26,720.  Costs associated with case 3 ranged from $A5,106 to $A23,798. 

Only one study appears to have estimated the costs of blindness in the UK and the cost estimates are 20 years old (estimates for Scotland 1981-1982) and focused on diabetic retinopathy.
  This study estimates the cost per blind adult to be £3,575 (including staffing costs and state benefits). Unfortunately this study fails to provide adequate details regarding how this cost estimate was calculated except to state that it was based on discussions with the Blind Welfare Services and Department of Employment in Scotland. Another study of costs in the UK only provides budget estimates associated with AMD (€101.1 million) and does not consider the wider issue of the budgetary impact of other causes of blindness or visual impairment.

In the US, the estimated annual costs of blindness to the US federal government are estimated to be around $4 billion – but little detail is provided regarding how this estimate was derived.  An estimate prepared by the World Health Organisation suggests that if all avoidable blindness in persons under 20 and working age adults was prevented, there would be a potential saving of $1 billion per year to the US federal government.
 

These cost estimates are all prevalence based and only one estimate was found that attempted to quantify lifetime costs in the US.  No details were provided with respect to the assumptions made to generate this estimate except that the lifetime support and unpaid taxes for one blind person were assessed to be as high as $916,000.

Age Related Macular Degeneration (AMD)

AMD is considered one of the most disabling disease conditions after diabetes and cancer.
  It is responsible for over 50% of all blind and partially sighted registration in the UK.  As the number of elderly is expected to increase, the prevalence of this disease is expected to increase. As the disease is currently untreatable and non-preventable it is expected that costs associated with managing this disease will continue to escalate. 

A review published in 2001 concluded that because of the lack of information available on the direct and indirect costs associated with AMD, a cost of illness analysis was not feasible.
  The authors concerns stemmed in part due to the wide variation in the costs of ophthalmic care reported and the difficulties associated with the fact that 90% of AMD sufferers cannot be treated.  The authors did not assess indirect costs of production loss associated with AMD given the age distribution of patient with AMD.  The review did note some of the research undertaken to date with respect to quality of life in AMD (indicating the quality of life impacts) and concede that delaying the progression or preventing AMD would have a substantial impact on quality of life.

Two recent published studies have, however, attempted to evaluate the burden associated with age-related macular degeneration (AMD).  The first of these by Owen et al. examined the issue with specific reference to the UK  but did not assess the cost burden imposed.
  This study involved a systematic literature review and pooled analysis of data from six studies.  The results identified the prevalence of vision loss caused by AMD to increase exponentially from the age of 70-85 years with 3.5% (95% CI 3.0% to 4.1%) having visual impairment beyond the age of 75 years.  Prevalence of geographical AMD (GAMD) and neovascular AMD (NVAMD) was also calculated, and a pooled prevalence of 0.53% observed for GAMD compared to 1.05% for NVAMD.  This study concluded that in the UK there were currently 214,000 people with visual impairment caused by AMD.  This study did not, however, examine the cost burden imposed by AMD in the UK. 

Another analysis assessed the costs of AMD in four European countries (France, Germany, Italy and the UK).
  The yearly budget impact of AMD was estimated to be between €51.3 and €101.1 million in the four countries studied (The UK being the highest cost country).  The authors acknowledged that information on social services and resource use was scant and little was reported on the impact of AMD on quality of life. For the UK, the principal data sources used were estimates available for NHS reference costs and public and social services research unit cost estimates. Social welfare costs were not taken into account. This study notes that estimates of the additional (out of pocket) cost for an individual being disabled ranged from €35 to €209 per week depending on the extent of disability. 

The authors also note that costs related transport, pensions, home help, vascular medications and low vision aids were not taken into account in this cost estimate, and that exclusion of these important costs meant that the estimates generated were likely to underestimate the full economic burden imposed by AMD. 

A cost analysis was undertaken in a study by Bonastre et al
 based on the results of an observational study of 105 patients with AMD at two French ophthalmic referral centres.  The economic analysis involved identifying resources consumed for the management of AMD including visits to the ophthalmologist, emergency care visits, hospitalisations, medications, examinations and visual rehabilitation.  Non-medical resources were also identified.   Annual medical costs per patient were calculated to be €1,864.  Total non-medical costs annually were calculated to be €1,796 per patient.  Total annual cost of AMD was therefore calculated to be €3,660 (51% direct medical costs; 49% non-medical costs), including transportation, rehabilitation, low vision aids etc.  The authors state that the medical costs appeared relatively low when compared to other disabling diseases but noted that most of the non-medical costs associated with AMD was probably borne by caregivers (which were not captured in study). 

Diabetic Retinopathy
Diabetic retinopathy is the leading cause of blindness among the working age population in the UK.  Diabetes currently affects over 2% of the British population and diabetic retinopathy is one of the most serious complications of diabetes. It is estimated that a diabetic person has a 10-20 times greater chance of being registered as blind than a non-diabetic person.
   A number of at least partially effective preventative treatments have been identified including retinal laser photocoagulation for proliferative diabetic retinopathy and, to a lesser extent, macular oedema (which is responsible for 70% of visual loss in diabetic patients).  Other preventative measures include intensive glucose and hypertension control. 

The costs associated with diabetic retinopathy have been assessed mainly with respect to the impact of screening and prevention (see section 2.3 for a discussion on these studies).

Cataracts
Cataracts are a significant economic and public health issue, representing the leading treatable cause of blindness worldwide.
  The treatment of choice is surgical removal of the lens.  Clinically significant posterior capsular opacification develops in 25% of patients within two years of cataract surgery.  In addition, surgical complications occur in approximately 4% of procedures.  Cystoid macular oedema is the most common complication affecting vision.  More serious complications such as infectious endophthalmitis are rare.

The RCO report, using costs in the UK for 2000 (NHS Executive “Reference Costs 2000”) estimates that the current annual cost of cataract surgery in the UK to be at least £119 million of which £103 million (94.5%) is spent on cases 65 years and older. 

This report also cites
 an epidemiological model which suggests that if no changes were made regarding the provision of cataract surgery, the population pool of cases would increase by 8.5% over 5 years.  An additional 95,000 cataract surgeries would, therefore, be needed to control for this at an estimated cost of £60 million annually. 

Glaucoma
Glaucoma encompasses a heterogeneous group of conditions that have in common an irreversible (and usually progressive) optic neuropathy.
  They include primary open angle glaucoma (POAG), the most common form of glaucoma in the UK, acute and chronic angle-closure glaucoma, and secondary glaucoma.  Increased intra-ocular pressure is associated with the majority of glaucoma. 

The risk of developing POAG increases with age from around 1% in white subjects at age 50 to 4% at age 80.  POAG is asymptomatic in its early stages and often by the time patients present with symptoms, an irreversible loss of vision has occurred. Once glaucoma is diagnosed, a patient must be followed for the rest of his or her life.  It is estimated that currently between a quarter and a third of all patients attending ophthalmology clinics have glaucoma.

The RCO report
 estimates that in the UK  250,000 persons have definitive POAG and each year 15,000 new cases can be expected to occur. Glaucoma accounted for 13% of all new blindness certifications in one year (for those aged 65 years and over).  This report cites findings from the North London Eye Study that suggests 570,000 suspected cases of POAG are currently being monitored. 

The RCO report also presents an estimate of the yearly cost to the NHS -  £50 million for those diagnosed and in treatment for glaucoma. Suspected cases of glaucoma are estimated to cost £90 million annually.  The report predicts that increased detection, diagnosis and treatment could result in a doubling of the present estimate to an annual cost of nearly £300 million.
   A review of the burden of illness imposed by glaucoma in the UK concluded that the evidence to date demonstrates the necessity of shifting the economic burden from supporting visual impairment to prevention.
  A study of the financial costs associated with glaucoma in the UK found the burden of medical care to be £61 million (1994) and estimated that with an increasingly ageing population the potential costs could be £133 million.
 

The DALY approach has been adopted by the World Health Organisation to assess the burden of glaucoma and cataracts.
 WHO estimates for 2000 for Europe indicate that glaucoma imposes between 52 (very low mortality child, very low mortality adult) and 146 DALYs (low mortality child, high mortality adult) while cataracts are associated with between 21 (very low mortality child, very low mortality adult) and 279 (low mortality child, high mortality adult) DALYs.

Childhood Blindness – Retinitis Pigmentosa
In addition to the conditions identified above, which primarily affect the older adult population, blindness or visual impairment occurring in childhood or adolescence should be included in any costing analysis given the magnitude of the costs imposed and the impact this disability is likely to have.  Vision impairment in children can be associated with developmental delays and need for special educational, vocational and social services often well into adulthood.  Congenital or inherited eye conditions such as retinitis pigmentosa are a major cause of progressive visual loss.  There are few cost data available however with respect to these conditions and further information is needed to assist decision-makers in allocating health care resources particularly when the lifetime implications are so significant.  Retinitis pigmentosa, for example, is estimated to affect 50,000 – 100,000 people in the US and around 1.5 million people world-wide.  It is estimated to cost the community 2.5 times as much as other diseases of the retina such as macular degeneration due to the number of years of blindness experienced.

2.4
Cost-Effectiveness Studies

A summary of some selected economic evaluations of intervention programmes for AMD, diabetic retinopathy, cataracts and glaucoma is provided below.  No economic evaluations were found with respect to retinitis pigmentosa that could be included in our analysis.

Age Related Macular Degeneration (AMD)
Two published cost-effectiveness studies of treatment for AMD were identified.  The first of these by Sharma et al. calculated that photodynamic therapy would cost an insurer $86,721 to obtain one QALY in an AMD patient with 20/40 vision in the better seeing eye compared to $173,984 for patients with 20/200 vision in the better seeing eye.
  The authors of this study concluded that photodynamic therapy was only minimally cost-effective for AMD patients with good visual acuity and not cost-effective in those with poor visual acuities in their affected better-seeing eyes.  An earlier cost-effectiveness study of laser photocoagulation for subfoveal choroidal neovascularization found that this treatment was associated with a mean gain of 0.257 QALYs per treated patient at a cost of $5,629 per QALY gained.
  The authors concluded on this basis that laser photocoagulation was cost-effective.

Diabetic Retinopathy
Despite a growing body of literature on the economic aspects of diabetes, very few published studies provide well-founded estimates on the cost-effectiveness of alternative screening or prevention strategies.
 

Most of the cost-effectiveness studies undertaken are on early detection and treatment of diabetic retinopathy.  There was originally some debate over the cost-effectiveness of screening programmes for diabetic retinopathy in type 2 diabetes as early studies indicated that savings could not be achieved to the same degree as screening in type 1 diabetes.  Recent cost-effectiveness studies have refuted these earlier studies and demonstrate the cost-effectiveness of screening for diabetic retinopathy in type 2 diabetes.
  

A study published in 1992 by Fendrick et al. simulated the health economic impact of an annual screening programme for retinal disease in a cohort of patients with type 1 diabetes.
 This model was based on Monte Carlo simulation that traced a hypothetical cohort of patients across events including disease progression, screening and detection, treatment outcomes and mortality.  The outcome studied was years of sight saved and both direct medical and indirect costs were included in the cost assessment.  The result of this study showed that 2,306 years of vision were saved at a screening compliance rate of 70%.  With a screening acceptance rate of >60%, estimated net savings (in present value), including all of the costs of screening and treatment, ranged from 22 to 37 million SEK (US $3.7 to $6.0 million).

A study by Javitt et al. in 1994 concluded that screening and treatment for eye disease in patients with type 2 diabetes would generate annual savings of $247.9 million to the federal government in the United States and 53,986 person years of sight at 60% screening/treatment levels. 

Another study
 also found that for younger onset patients, ophthalmic care reduced the prevalence of blindness by 52% and that savings associated with disability and productivity losses surpassed direct costs.  This study also used a Markov simulation to estimate the costs associated with screening and treatment of diabetic retinopathy in both type 1 and type 2 diabetic patients.  The simulation demonstrated that under most scenarios (in terms of intensity of screening/treatment) financial benefits surpassed direct costs for type 1 patients.  For type 2 patients, no surplus occurred although the net costs of ophthalmic care seemed low.

A study of the impact of diabetic retinopathy screening in the UK was published by Bachmann and Nelson in 1998.
  This study concluded that screening and early treatment of diabetic retinopathy can prevent substantial disability.  This study estimated that screening could prevent 77% of expected cases of blindness.  Of those treated for retinopathy, 6% would be prevented from going blind within a year of treatment and 34% within 10 years of treatment.  An earlier study by Rohan et al, estimated that if all the 450,000 people in England and Wales with diabetes under 70 years of age were screened annually that 260 cases of blindness could be prevented (or 1 in 1,730 screened).
 

The Rohan study focused on the impact of screening and early treatment of diabetic retinopathy on preventing blindness.
  Using prevalence and incidence data the authors calculated that roughly 460 new cases of blindness in people aged under 70 could be expected to occur each year as a result of diabetic retinopathy.  This study concluded, on the basis of the literature to date, that the best estimate of the reduction in the risk of blindness as a result of early photocoagulation was 61%.  The authors acknowledge however that the risk reduction could be much greater as only one eye is need for sight and the effect of treatment in one eye is not always the same as the effect in the other eye.  Accordingly the probability of going blind in both eyes (following photocoagulation) is about 15% - so early treatment is equivalent to an 85% reduction in blindness per person.  The assumption used in the Rohan study was 83% risk reduction in blindness (the average of the maximum and minimum estimates). 

An evaluation of the resources required for a national diabetic risk-reduction programme in 1999 by James et al. provides estimates of total costs of a mobile digital screening programme. 
  This estimates that a health authority would need to invest £167,000 in setting up costs plus £823,000 for the screening programme and treatment in year 1, with ongoing expenditure of £150,000 on symptomatic cases.  The cost of the screening programme was therefore estimated to be about £1,370 per case treated in the first year or about £12,000 to prevent severe visual loss for several years.  A national rollout was estimated to cost £71 million phased over 3 years.  After this period the authors concluded the programme would be self-financing from revenue savings. 

This study estimated that total programme costs would equal £276,000 plus referrals for treatment (or approximately $20 per diabetic patient).  The referral rate expected was 8.5% (decreasing to 3% by year 4).  This study also estimated that a patient who presented with severe proliferative retinopathy was likely to cost NHS between £2,000 and £8,000.  Litigation costs for a missed case, due to absence of screening and likely to cost around £250,000 according to this study.

A published report by James et al.  also examined the cost-effectiveness of systemic photographic screening for sight threatening diabetic retinopathy in a target population of 5,000 diabetic patients in Liverpool.
  This evaluation was based on two studies undertaken within the Liverpool diabetic eye study.  Cost-effectiveness was calculated as total cost divided by the number of cases of diabetic retinopathy detected. Incremental cost-effectiveness was estimated on the basis of the extra cost needed to generate each additional true-positive result after replacing opportunistic screening by systematic screening.  The study estimated a cost effectiveness of £209 per case detected on systematic screening compared to £289 per case detected with opportunistic screening.  This meant an incremental cost effectiveness ratio of £32 per additional case detected. The systematic programme therefore yielded an additional 157 cases at a cost of £32 per case.

Glaucoma
A recent review by Kobelt highlights the facts that glaucoma has not received a great deal of attention from health economists, in part due to the fact that the disease affects mainly the elderly, treatment costs are considered low and there is a lack of new treatments under development.
  Nevertheless, as indicated in Kobelt’s review the annual cost to the UK health care and social system was estimated to be £88 million in 1990, so the cost burden imposed by glaucoma is not negligible.  There are a number of treatment alternatives available for glaucoma but most comparative data has focused on the use of beta-blockers. Kobelt concludes that the glaucoma economic models to date have been hampered by the absence of a useful outcome measure.  The link between intraocular pressure (IOP) and disease progression may provide a useful link that will enable cost-effectiveness models to take disease progression and outcomes more fully into account. 

A study of the cost-effectiveness of new topical treatments for glaucoma by Kobelt et al. utilises a Markov model to simulate the effect of treatment on a hypothetical cohort of patients based on retrospective study in France and the UK.
  This study concluded that costs associated with newer topical treatment were lower than current therapy costs – estimated to be £380 in the UK. Another study of the cost-effectiveness of screening for POAG concluded that screening in people over the age of 40 years could be cost-effective so long as cost-offsets exceeded the £850 estimated costs to detect a new case.
 An earlier Canadian study had previously concluded that most screening programmes would not be considered cost-effective given there was no evidence (at that time) that treatment of glaucoma arrests progression to blindness.
 The results of two recent two randomised controlled trials (one in the United States and one in Sweden) indicate, however, that there is now evidence that glaucoma treatment can arrest the progression of blindness.
 

Cataracts
Information available from the Office of National Statistics provides details on the cataract surgery workload in the UK including the number and type of operations performed and the age/sex of patients.  A national data collection exercise undertaken from September to December 1997 attempted to collect further data regarding patients undergoing cataract surgery.
  Some results from this exercise are highlighted below:

· 11% of patents wait-listed for cataract surgery had diabetes. 

· AMD was present in 169 per 1000 patients (16.9%), POAG in 112 per 1000 (11.2%) and diabetic retinopathy in 34 per 1000 (3.4%). 

· 65% of patients were admitted for surgery to their first eye; 35% for their second eye cataract extractions

· 75% of patients were surgical day cases.  Patients aged 85 years and older were more likely to be inpatients.  Phakoemulsification was used in 77% of operations.

· On average patients waited 7.4 months (SE 0.04; SD 5.2; median wait 6.4 months) from time of wait listing to surgery.  Mean waiting time did not vary significantly between first or surgery for second eye (7.4 months for the former; 7.3 months for the latter).  Older patients tended to have slightly longer waiting time.  Overall 17% of patients waited for more than 12 months for surgery. 

An analysis by Desai et al. of clinical outcomes following cataract surgery found that 40% of all patients have ocular co-morbidity and that this affected clinical outcomes of cataract surgery.
  Specifically, this study found that of those with no ocular co-morbidity, 85% achieved visual acuity 6/12 or better following surgery compared to 65% of those patients with co-existing eye disease.  At final refraction 92% and 77% of patients with and without ocular co-morbidity respectively had achieved visual acuity 6/12 or better.  After three months of follow-up 54% of patients had achieved a visual acuity of 6/12 or better.  This study concluded that age and ocular co-morbidity such as diabetes and stroke were significant risk factors for poor clinical outcome.

A further study published in 2000 attempted to ascertain the extent to which there exists a pool of unoperated cataracts in the UK and the potential implications on this pool of various levels of cataract surgeries.
  Some of the key study assumptions included:

· Age specific general mortality estimates were used as a proxy for mortality in those without cataract and mortality for cataract cases was assumed to be 1.25 times higher (which is conservative as a UK study estimated 1.5 times higher mortality).

· Prevalence estimates were derived from the North London Eye Study for cataract causing visual impairment”

Age specific prevalence proportions were applied to numbers in each age classification of derive the number of prevalent cases of vision impairing cataract in various age groups.  The model then calculated the number of new cases coming into the pool by applying age specific 5-year cumulative incidence to each age group at risk.  The number of deaths expected in a 5-year period were then computed by application of age specific mortality rates.  The total numbers of vision impairing cataract and numbers expected to have surgery or died were then calculated to produce the pool of unoperated cataracts. 

The current backlog of cataracts in people aged 65 and older was estimated to be 2.36 million in England and Wales (95% CI: 2.2 million to 2.5 million).  It was estimated that over one million new cases of cataract will occur over 5 years.  Given current levels and patterns of surgery the authors estimated that the current pool of people with vision impairment will increase to over 2.5 million by the year 2001.  The study estimated that by 2001, more than 700,000 people who were visually impaired would be expected to die without the benefit of sight restoring surgery. 

The authors conclude that in order to keep the backlog of cataract cases from escalating beyond the current levels, 476,500 additional operations would be required to be performed over the 5-year period.  The authors estimated that there was sufficient capacity within the NHS to accommodate additional operations as they believed that current cataract surgical practice was operating at about 38% below capacity.

The cost-effectiveness of cataract surgery has also been evaluated in DALY terms demonstrating that it is highly cost-effective when compared to other preventative programmes.
 Cataract, as the major cause of curable blindness in the world, is a priority health care intervention. The cost per DALY estimates derived by the World Bank indicate that cataract surgery is associated with between $15 and $32 cost per DALY saved in the US, placing it as one of the most cost effective public health interventions.

Section 3: A Cost of Illness Analysis for Major Causes of Blindness

3.1
Generating Lifetime Cost Estimates

As highlighted in the introduction to this report, given the complexities involved in estimating the costs associated with blindness and severe vision impairment we have concentrated our analysis on assessing the potential lifetimes costs (both medical and non-medical) related to five case scenarios.  This approach is similar to that adopted by Wright et al. for Australia (except on a lifetime rather than annual cost basis).
   The five case scenarios chosen for our analysis are:

(1) A 50 year old male suffering from severe vision loss as a result of proliferative retinopathy 

(2) A 70 year old female with AMD in long-term residential care;

(3) A 65 year old male with cataracts in both eyes living in a local authority sheltered accommodation; 

(4) A 60 year old female with glaucoma who lives with her husband at home (who provides most of her care services); and

(5) A 16 year old male student with severe vision loss as a result of a retinitis pigmentosa who lives with his parents.

Details regarding each of these case scenarios are provided in section 3.5 along with estimates of the lifetime costs for each of these five case scenarios.  Generation of these estimates requires development of a series of assumptions regarding resource utilisation and treatment patterns as well as assessment of the appropriate costs to apply to these resource assumptions. Information regarding the data on resource utilisation and costs are outlined below.

3.2
 Treatment Patterns

The case scenarios developed were based in part on an evaluation of current treatment practice in the UK and on expert opinion.  They represent in a sense only one treatment pathway that may be experienced by a “typical” patient.  Treatment guidelines were also taken into account in this regard although we note that while there has been a great deal of attention placed on screening and identification procedures there is no information readily available regarding follow-up care services or the impact this has on long-term costs.  Accordingly, it was difficult to make assumptions regarding treatment experience after initial diagnosis and treatment had occurred.  In terms of the procedures undertaken for costing purposes we also evaluated those procedures most frequently reported and emphasised outpatient rather than inpatient costs (as these reflect the movement towards day cases and outpatient treatment for most of these conditions).  Details regarding the treatment experiences and patterns assumed for the case scenarios are outlined in section 3.5.

3.3
Resource Utilisation Data

Use of Ophthalmic Services

A bulletin focusing on statistics regarding general ophthalmic services in England provides some useful data regarding use of general ophthalmic services (GOS) associated with vision impairment.
 

The GOS is administered by Health Authorities as part of the Family Health Services. Health Authorities contract with ophthalmic practitioners to provide NHS sight tests and optical vouchers to help pay for spectacles for eligible groups of the population. NHS sight tests are restricted to certain eligible groups including patients registered as blind or partially sighted, glaucoma and diabetes sufferers and those receiving various disability or low income benefits.  In April 1999 eligibility for NHS sight tests was extended to cover all those aged 60 or over.  As a result, the number of sight tests paid for by the NHS in 2000-01 was more than double that in 1990-91.  Analysis in the GOS report indicates that 33.1% of all sight tests were paid for privately in 2000-01. 

The voucher scheme was introduced in 1986 and provides vouchers that can be put towards buying spectacles or contact lenses for eligible persons including those receiving income support such as disability working allowance.  During 2000-01, 3.6 million vouchers were reimbursed by health authorities.  In 2000-01 health authorities in England reimbursed 715 vouchers for every 10,000 people representing a 3% decrease from the previous year).  There are different types of vouchers issued for single vision and bifocal lenses.  Seventy-two percent of all vouchers issued are Type A.  The average cheapest pair of glasses with single vision lenses was £31.00 for a child and £35.80 for an adult. For common bifocal lenses (voucher type E) this was £58.80 for an adult.

Unemployment / Lost productivity

The RNIB produced a report in February 2002 outlining the results of research undertaken between 1997 and 2000 on the employment and unemployment in blind or partially sighted persons.  The RNIB conducted a survey on employment history and status of 457 people aged 16-64 years (male) and 16-62 years (female).  These patients were a sample from a larger personal interview survey conducted by the RNIB into the lives and needs of adults with sight problems.  

The results of the survey include:

· Only 27% amongst blind and partially sighted people (n=234 were working compared to 39% of those with less serious sight loss (n=183).  These rates are below those for disabled people in general and significantly lower than those for the general population (75%).

· 3% of blind and partially sighted people and 13% of those with less serious sight problems had been actively seeking paid employment during the 4 weeks prior to the interview.  Accordingly to the government definition these are technically the only unemployed people with sight problem. 

· Of those who were unemployed, 77% of respondents said that they had not received any support in their job search from support agencies. 

Table 1:RNIB Survey Results: Employment Status

Employment Status
Blind or Partially 

Sighted  (n=176)
Adults with less serious sight loss (n=134)
Total (n=310)

Seeking paid work
3%
15%
10%

Not seeking paid work but would like it
22%
31%
26%

Not seeking paid work and do not want it 
75%
55%
64%

In the survey, 64% of those blind or partially sighted reported that they considered themselves retired compared to 50% of those with less severe vision loss.  Of those who considered themselves retired only 8% of those with less severe vision loss and 21% of blind or partially sighted persons stated that they had wanted to retire at the time they did.  60% of blind or partially sighted and 57% of those with less severe vision loss stated that as a result of their condition they considered that they would never be able to do a paid job.  The majority of responses indicated that this was due to employers’ unwillingness to employ people with sight difficulties. 

This survey also reported results regarding use of technical aids in the workplace, finding that amongst those people in work 22% of blind and partially sighted persons (and 10% of those with less severe vision loss) used technical aids in their current employment.

In addition to these data sources, the Labour Force Survey undertaken in the UK also provides estimates of the population of people with a current long-term disability that report “difficulty in seeing”.  Estimates from the Labour Force Survey conducted in Summer 2000 indicated that there were 115,000 disabled people of working age (defined as 16-59 for females and 16-64 for males) who had “difficulty seeing”. These people represented 1.7% of the total disabled population of working age (who represented 18.8% of all people of working age in the UK).  The Labour Force Survey determined that 80% of the total number of people in the UK of working age were economically active.  The economic activity rate for people reporting a disability was 52%.  The economic activity rate of people who reported having “difficulty seeing” was 54.9%.

The impact of severe vision impairment and blindness on employment is confirmed by results in the United States as well.  A recent report by Lighthouse International
 found that among persons aged 21 to 64 who are visually impaired only 41.5% are employed. In those who had even greater vision loss (defined as unable to see words or letters) this dropped to only 29.9%.  On the basis of these statistics the report concluded that among the visually impaired, unemployment was around 58.5% and in those who were severely visually impaired, 70.1% were unemployed.  This study also reports the results of the National Longitudinal Transitional Study which found that 29% of youths between the age of 16 and 21 with visual impairment were employed 3 to 5 years following secondary school. 

Mortality / Life Expectancy

As we are estimating per patient lifetime costs, some estimation needs to be made of life expectancy and mortality rates accompanying the major causes of blindness. 

Life expectancy data for England and Wales reveals that, for the years 1997 to 1999, life expectancy for males was 75.0 compared to 79.7 for females.
  Data for all of Great Britain for 1998 reveal similar figures (74.9 for males and 79.8 for females).
 For age specific life expectancy we used interim life tables produced by the Government Actuary’s Department to calculate expected years of life remaining for the case scenarios. 

In addition, when evaluating implications in terms of diabetic patients, attention must also be taken to the fact that diabetics have lower life expectancy than non-diabetics with or without the presence of diabetic retinopathy.  Accordingly, when modelling the lifetime costs for someone with diabetes we need to take this into account. Estimates suggest that the average life expectancy for a European male with diabetes is 69.0 compared to 74.1 for females.
  Other estimates suggest that diabetic have 10 years less life expectancy than non-diabetics. 

Disability/Attendance Allowance

Data available regarding the provision of the Disability Living Allowance (DLA) gives us a rough guide to the number of people who are identified as blind receiving this form of benefit.  According to the Disability Care and Mobility Quarterly Statistical Enquiry, as of February 2002 there were 57,800 people receiving a DLA due to blindness.
  Eighty-three percent of these recipients received both the care and mobility components. 

Attendance allowance is a benefit granted to those who need someone with them to help with person care as a result of their disability.  The disability living allowance replaced the attendance allowance in 1992 for people who can claim before the age of 62.

Current estimates indicate that as of February 2002 56,700 recipients received an attendance allowances due to blindness.  Of these, only 28% received the higher rate (applicable if care is required both day and night).  Seventy two percent received the lower rate. 

Use of Other Services

In a cost-utility analysis developed as part of the NICE appraisal process for photodynamic therapy in AMD, the proportion of patients using certain services or experiencing particular outcomes was estimated based on the available literature and NHS data.  

As outlined in the table below these proportions (base case, high and low) provide an additional resource (given current data limitations) to assessing the potential resource utilisation patterns of persons with severe visual impairment.

Table 2: Resource Utilisation in AMD 

Outcome
Base Case
High
Low

Blind registration
94.5%
94.5%
50%

Low vision aids
33%
74%
33%

Low vision rehabilitation
11%
11%
11%

Housing benefit/council tax benefit
45%
73%
21%

Social security
63%
63%
17%

Tax allowance
5%
18%
5%

Depression
38.6%
50%
6%

Hip Replacement
5%
24.7%
0.5%

Community Care
6%
40%
6%

Residential Care
30%
56%
13%

In the observational study conducted by Bonastre et al.
, resource utilisation patterns were identified in terms of those regularly and occasionally consumed.  All costs expressed in this study were in 2000 Euros and may not be translatable to an UK treating environment.  Nevertheless the resource utilisation data did reveal some useful trends related to use of particular services.  This study reports for example that 61% of those in the study required home help, while only 25% received welfare payments and 24% full social security coverage. Fifteen percent in the study received an invalid pension.  This study also reported that 75% of patients included in the study utilised low vision aids. 

Statistics for the United States indicate a low use of vision aids by those with vision impairment. A recent report on statistics on vision impairment in the US found that only 30% of people use visual aids such as a magnifier, 21% use adaptive devices and only 1% use rehabilitation services.
  Data in the UK also suggests that the provision of low vision services is patchy and incomplete – making it difficult to derive any reliable estimates or a national average on usage.

3.4
Cost Data

When assessing the overall costs of a disease both the direct and indirect costs should be identified. Costs should be viewed as resources utilised or forgone as a consequence of the disease.  In order to develop a credible cost of illness assessment, it is necessary to evaluate the available data, determine appropriate assumptions and generate robust cost estimates based on clearly identified study parameters.

NHS Reference Costs

The 2002 reference costs published by the NHS include unit costs of NHS treatment and procedures for NHS and Primary Care Trusts in the UK.  The costs covered in the National Schedule of Reference Costs account for almost 89% of hospital and community health services expenditures.  The appendices to the report outline the schedule of reference costs by Healthcare Resource Groups (HRG) (including ophthalmic procedures).  For each HRG, information is provided in the schedule in terms of:

i. The number of episodes/attendances/treatments/bed days

ii. The average cost

iii. The range within which the middle 50% of NHS trusts fall (the ‘interquartile’ range) and

iv. The highest and lowest costs 

The Schedule provides this information with respect to various treatment settings including (and most relevant to ophthalmologic practice):

· Elective inpatients – where people are admitted to hospital from waiting lists and where their care requires staying in hospital for > 1 day;

· Non-elective inpatients – generally those patients admitted for urgent and emergency treatment and where their care requires staying in hospital for > 1 day;

· Day cases – patients treated (often from a waiting list) without an overnight stay; and

· Outpatients – attendances at clinics in hospital, community health centres, and general practice

For inpatient stays as well as Finished Consultant Episodes (FCEs) information is also included on the total number of bed days for these episodes and the average length of stay in each category.  The 2002 reference cost report also includes examples of how to use the cost schedules provided.  One of these is examples is for phakoemulsification cataract extraction with lens implant.  This example demonstrates that the average cost for this procedure was £632  (ranging from £171 to £1,665) for NHS trusts which represents an 8% increase from 2000/1.  This report also outlines figures for the last 5 years that demonstrate the increase in the number of cataracts being treated and the trend away from inpatient to day care.  

The NHS reference costs provide us with the best estimate of costs related to the treatment of major eye disease in the UK. 

An analysis of the key HRG Codes indicate the following appear to be the most relevant:

Table 3: HRG Codes

HRG Code
Description

For inpatient/day care

B01
Trabeculectomy

B02
Phakoemulsification Cataract Extraction with Lens Implant

B03
Other Cataract Extraction with Lens Implant

B04
Other Ophthalmic Procedure Category 1

B05
Other Ophthalmic Procedure Category 2

B06
Other Ophthalmic Procedure Category 3

B07
Other Ophthalmic Procedure Category 4

B08
Other Ophthalmic Procedure Category 5

B09
Other Ophthalmic Procedure Category 6

B10
Major Ophthalmic Non Surgical Admission

B11
Intermediate Ophthalmic Non Surgical Admission

B12
Minor Ophthalmic Non Surgical Admission

For outpatient services

B01op
Angiography (Fluorescein or Indocyanine)

B02op
Laser Treatment of Retina

B03op
Other Laser Treatment

B04op
Operations on the Eyelid, Eyebrow and Periorbital skin

B05op
Attendance for Cataract/Lens

B06op
Attendance for Glaucoma

B07op
Attendance for Diabetic Retinopathy

B08op
Other Attendance

As our objective is to try to assess costs associated with the major causes of blindness, we have focused on the most widely used procedures for these conditions and based our initial estimates on the average (mean) cost.  

We have chosen to use cost data for NHS Trusts in our analysis as this accounts for the most significant number of episodes.  For inpatient cases we have used data for elective inpatient costs as the majority of these operations will occur in patients on waiting lists.  

A following tables outline the relevant cost and attendance/FCE/LOS data.

Table 4: NHS Trust Elective Inpatient Data

HRG Code
Description
No. FCEs
Average 

Cost (£)
Av. LOS (Days)

B01
Trabeculectomy
2,131
£1,071
1

B02
Phakoemulsification Cataract Extraction with Lens Implant
23,527
£978
1

Table 5: NHS Trust Day Cases Data

HRG Code
Description
No. FCEs
Average Cost (£)

B01
Trabeculectomy
3,748
£618

B02
Phakoemulsification Cataract Extraction with Lens Implant
197,214
£632

Table 6: NHS Trust Outpatient HRG Data
HRG Code
Description
No. Attendances
Average Cost 

(£)

B01op
Angiography (Fluorescein or Indocyanine)
50,275
£134

B02op
Laser Treatment of Retina
60,757
£93

B03op
Other Laser Treatment
57,564
£93

B04op
Operations on the Eyelid, Eyebrow and Periorbital skin
124,446
£76

B05op
Attendance for Cataract/Lens
636,466
£64

B06op
Attendance for Glaucoma
789,148
£56

B07op
Attendance for Diabetic Retinopathy
280,523
£56

B08op
Other Attendance
2,455,242
£55

Lost Productivity

The appropriate technique for estimating indirect costs remains controversial.  There are three approaches to costing economic productivity forgone or loss due to illness which have gained widespread attention: the human capital approach; friction cost method and willingness to pay approach.  While it is beyond the scope of this report to go into detail regarding each of these methodologies we note that there is still no consensus on the best way to develop willingness to pay estimates.  Further, there remain some major limitations with the friction cost approach that makes it difficult to apply.  Accordingly, we have used the human capital approach that assumes that earnings forgone (usually calculated in present value terms) reflect lost productivity. Using this method the years, months or weeks of work lost due to illness are multiplied by the prevailing wage rate to estimate the productivity loss associated with the disease. 

This approach is often criticised as it underestimates the indirect costs of illness and the benefits associated with treating children, women and the elderly as these groups are associated with lesser earnings than those accorded white males of working age. This valuation technique also raises philosophical and moral objections to valuing indirect costs in terms of earnings and earning potential.  This approach also fails to take into account work for which there is no market value (such as volunteer or carer time) and which cannot, therefore, be quantified easily in terms of earnings forgone. Many studies will impute volunteer time on the basis of average wages. 

The Friction Cost method was developed as an alternative means of assessing indirect costs arising from concerns that the human capital approach fails to take into account the fact that short-term work absences may be covered by other employees and that longer absences may be filled by the unemployed (particularly during periods of high unemployment), with little additional cost.  The main limitations of this approach are that it relies on high levels of unemployment and flexibility of movement in the replacement of workers (for some professions recruitment is a function of professional qualifications and skills not readily obtainable) and the difficulty involved in determining the appropriate “friction” period to be applied.  A willingness to pay approach measures the value individuals or society places on reducing the risk of death or illness.  At the current time there is still no consensus on the best method of deriving these estimates or how these measures should be incorporated into economic evaluations.
 

In adopting a human capital approach we have used average weekly earnings as a measure of productivity forgone due to blindness or vision impairment.  The latest average weekly earnings estimates produced by the Office for National Statistics was issued in October 2002.  These figures reveal average gross weekly earning for all full time employees of £464.7 (£513.8 for males and £383.4 for females.
 This survey estimated average gross earning for full time employees to be £24,603 (£27,437 for males versus £19,811 for females).  Male earnings were 38% greater than the annual total earnings for women. 

Income Support

Income support payments are intended to assist people on low incomes who are not available for employment including those with disabilities.  A disability premium is also awarded to those claimants who are long term sick or disabled.  This is linked to the payment of disability benefits – people who have claimed these are eligible for the disability premium.  The latest figures regarding income support payments indicate that average weekly payments in August 2002 were £69.37 per week.
  This amount varied in males from £39.26 for those under 18 to $75.25 for those aged 25 to 59.  Male claimants over 60 years of age received $57.36 on average. For females the income support payments varied from £53.50 in those under 18 to £94.66 in those aged 25 to 59.  Females over 60 received £44.40 on average per week.  These averages hide the varying levels of support depending upon marital status and whether or not dependants are involved. Also the majority of people with severe visual impairment or blindness are probably eligible to receive a disability premium.  The average weekly amount paid to income support claims with a disability ranged from £40.63 for males (£42.43 for females) under 18 to £77.15 for males (£79.51 for females) between 25 and 59 years old. Average weekly amounts in those over 60 years is also provided with a breakdown by age group to enable us to assess the impact in the elderly.

Social Service Benefits

The disability allowance is payable to people who are disabled and who have personal care needs, mobility needs or both (these each represent a component of the allowance paid).  To qualify for the disability allowance the need must have existed for three months (the qualifying period) and be expected to last for at least a further 6 months (the prospective test).  The amounts provided vary according to individual circumstances but the average allowances calculated by the Office of National Statistics provide useful guide to the amounts that may be expected.
  Based on guidance issued by the Department of Work and Pensions the following rates (high/middle/low) have been used in our analysis.

Table 7: Disability Benefit Payments for Those Aged Over 16 years

Disability Benefit Payment
 
Per week
Per Year*

High
£56.25
£2,925.00

Middle
£37.65
£1,957.80

Low
£14.90
£774.80

Mobility Component



High
£39.30
£2,043.60

Low
£14.90
£774.80

* Calculated as per week x 52 weeks
Table 8: Disability Benefit Payments for Those Aged Under 16 years

Disability Benefit Payment
 
Per week
Per Year*

High
£53.55
£2,784.60

Middle
£35.80
£1,861.60

Low
£14.20
£738.40

Mobility Component



High
£37.40
£1,944.80

Low
£14.20
£738.40

* Calculated as per week x 52 weeks

An attendance allowance is also available for the elderly. The current higher rate (as of January 2003) is £56.25 and the lower rate is £37.65.
  The disability living allowance replaced the attendance allowance in 1992 for people who can claim benefits before the age of 62.

A carers allowance is provided to those who look after a seriously disabled person for at least 35 hours a week.  Current rates as of April 2003 are £42.45 per week but this amount will vary according to individual circumstances.
  As of April 2001 the rates for Carers Allowance on average were £41.75 (standard) and £24.95 for adult dependants (£9.85 for first child dependant, £11.35 for other children).

Young persons in full time “non-advanced” education (i.e. at school) with severe vision impairment or blindness are able to claim disability living allowance and incapacity benefits after the age of 16.  An incapacity benefit is not normally paid to people between 16 and 19 years old in full time education.  Income support provided will deduct any amount received in terms of incapacity benefit.  

Current incapacity benefit rates are: 

· £54.40 per week for the first 28 weeks of the claims

· £64.35 per week for the next 24 weeks; and then

· £87.30 per week after 52 weeks claiming.

Housing Benefit / Council Tax Benefit

A council tax benefit may be available to those on a low income and paying council tax but will vary according to income level and savings.  This benefit is also dealt with at a local council level and amounts will vary according to location.  As there are no data regarding the number of blind people eligible who receive this benefit this can be difficult to estimate.  Accordingly we have used the excluded this from our analysis. 

Tax Allowances

The blind persons allowance for 2002/2003 is £1,480 assuming a 10% starting tax rate.  This is available for those registered on the local authority's register of blind persons.  

While other tax allowances may be granted for those with dependants who are disabled, we have limited our analysis to the blind person’s allowance.

Social Care Services - Including Community Care, Residential Care and Rehabilitation Services

There are a number of government sponsored services offered to the blind and partially sighted.  The Personal Social Services Research Unit (PSSRU) at the University of Kent at Canterbury, produces an annual report that provides calculations of the estimated unit costs of a range of health and social care services with an increasing focus on the rehabilitation and independent living services.
  

The estimates compiled by the PSSRU provide us with the most up to date and complete unit cost estimates which can be used in our cost analysis to attempt to estimate the cost implications of blindness and visual impairment in terms of the provision of these services.  

The table below provides a summary of the unit costs identified which are of relevance to blind or partially sighted persons and which have been used in our costing analysis.  Given the perspective of our analysis is societal we have focused on government supported care services.  

However, as the personal financial burden is considerable, we have also included these estimates where possible based on the PSSRU estimates for packages of care provided.  

We also note that only a minority of residents live in local authority managed accommodation.

Table 9: Residential Care Costs

Description
Unit Cost Estimates (2002)

Residential Care for the Elderly*

Independent (private and voluntary nursing homes)
£431 per permanent resident week

£417 per short-term resident week

Private residential care
£313 per permanent resident week

£331 per short-term resident week

Local authority residential care
£503 per permanent resident week

£527 per short-term resident week

Local authority sheltered accommodation
£247 per week (includes all costs)

£256 comprehensive package costs (includes personal living expenses)

Residential Acre for Disabled people (18-65)

Residential home for disabled people
£625 per resident week

Special needs flat 
£755 per week accommodation, support services and basic living expenses

Children / Family Services

Social services costs per child per week in need category “disabled” for children supported in families or independently 
£105 cost per child per week (mean)

Local Authority Aids and Adaptations

Aids and Adaptations**
£460

Community Based Health Care Staff

Occupational therapist
£40 per home visit

£15 per clinic visit

£191 per care episode

Community occupational therapist
£28 per home visit

Nurses / Doctors

District nurse
£45 per hour spent with patient

£48 per hour spent on home visits

£17 per home visit (assumes 20 minutes)

Health visitor
£26 per home visit

Social worker
£92 per hour face to face contact

Social worker (children)
£25 per child per week

General practitioner
£118 per hour of patient contact

£3.31 per home visit minute

£61 per home visit (13.2 mins + 12 mins travel)

£20 per surgery consultation (9.36 minutes)

Av. cost incurred by patient attending GP surgery
£6.70

Home Care

Local authority home care worker
£84.38 typical home care package  per week

Independently provided personal home care
£8.55 per weekday, daytime hour

£9.27 per weekday, night-time hour

£9.71 per weekend, daytime hour

£10.11 per weekend, night-time hour

* Unit costs provided are for care package costs which include personal living expenses and external services

** Identifies costs for electrical modifications, redesign kitchen, grad rail, individual alarm systems (median annual costs discounted over 10 years at 6%)

Other Financial Costs to Patients and Their Families

As outlined in the report produced by the RNIB, blind and partially sighted people face additional costs arising from meeting daily living needs.
  The most common extra expenditures identified related not only to the purchase of adaptive equipment (such as a talking microwave) but also purchase of services (such as cleaning or other assistance).  In addition blind or partially sighted people also incur additional transportation and communication expenses as a result of their disability. Social benefits such as the disability living allowance may not appropriate reflect the actual extent of costs incurred.  There is also evidence that many of those who are entitled to receive these benefits do not do so and these costs are being borne by patients and their families. Given the methodological difficulties, the RNIB report does not attempt to quantify the amount of additional costs incurred by patients as their families. This report does however cite studies that have attempted to estimate the burden of these additional costs. Estimates from these studies range from £21 to £125 (2000 prices) with a 1993 analysis suggesting extra costs were in the region of £52 per week (2000 prices).

In our analysis we have used the disability living allowance as a proxy for these types of additional financial costs, as we have no robust estimates of the actual costs borne by most patients or their families.  In doing so we recognise that the estimates derived will probably understate the costs imposed on patients and their families. 

We have included an amount for vision aids based on estimates provided in the cost-effectiveness analysis for AMD prepared as part of the NICE technical appraisal process.  These estimates have been adjusted for inflation and are estimated to cost £141.10.

Medication Costs

For the majority of eye conditions considered in our analysis we have focused on procedures.  However, in the case of glaucoma topical medications must also be considered. In the prevalence cost estimates generated we have used costs for topical medications based on a recent observational study on drugs in the management of glaucoma.
  This study estimated an average annual cost of £93.70 for all topical prescriptions.

3.5
Lifetime Cost Estimates

As highlighted in the introduction to this report, given the complexities involved in estimating the costs associated with blindness and severe vision impairment we have concentrated our analysis in terms of assessing the potential lifetimes costs (both medical and non-medical) related to five case scenarios.  These are:

(1) A 50 year old male suffering from severe vision loss as a result of proliferative retinopathy 

(2) A 70 year old female with AMD in long-term residential care;

(3) A 65 year old male with cataracts in both eyes who lives alone; 

(4) A 60 year old female with glaucoma who lives with husband at home (who provides most of her care services); and

(5) A 16 year old male student with severe vision loss as a result of a retinitis pigmentosa who lives with his parents

More details regarding the assumptions made for each of these case scenarios are outlined below.  For each of these case scenarios we have assumed that these people qualify to be registered as either blind or partially sighted and are therefore eligible for the disability and other support services and benefits offered.  No costs for obtaining registration have been included in the analysis except the examination undertaken to obtain certification.  State pension costs are not included in our analysis as provision of this is not necessarily related to blindness or visual impairment.  All costs are expressed in 2002 terms and have been discounted by 6%.  While these case studies are not necessarily representative of the patient population in the UK they provide a useful illustration of the magnitude of lifetime costs associated with vision impairment and blindness associated with these conditions. 

(1) A 50 year old male suffering from severe vision loss as a result of proliferative retinopathy 

Key Assumptions:

· Registered as blind in year 2 (costs of registration limited to ophthalmologic examination to obtain BD8 certification).

· Not employed.

· Has life expectancy of an additional 19 years as a result of diabetes (Productivity losses estimated until age 55).

· Lives alone in own dwelling.  

· Receives a disability allowance (care plus mobility component) – middle amount up until age 65 after registered as blind.

· Receives attendance allowance after age 65.

· Receives income support payments with disability payment until age 60

· Receives incapacity benefit to age 55).

· Receives blind person’s tax allowance until age 60.

· Within first 3 years following diagnosis received laser treatment in both eyes (6 laser sessions assumed). 

· Has quarterly outpatient visits for diabetic retinopathy (representing an average over time).

· Receives district nurse visits that increase in frequency as patient gets older. For the first 5 years these are every two weeks, this then increases to weekly visits (at age 55) and then daily visits to accommodate patient’s insulin needs (at age 65). 

· Uses low vision aids (incurred cost of these every 5 years) but no rehabilitation services received.

Estimates:

Appendix A provides a summary of the model used to estimate lifetime cost.  As this spreadsheet demonstrates this case scenario is associated with discounted lifetime costs of £237,591.  Forty-eight percent of these costs represent productivity forgone. This is assuming only an additional 5 years of working life from age 50 (the estimate increases dramatically if an assumption of 10 additional working years (to age 65) to £314,512). 

(2)
A 70 year old female with AMD in long-term residential care;

Key Assumptions:

· Registered as blind in year 3 (one outpatient visit assumed to receive BD8 certification).

· Life expectancy (based on life tables) at 70 is an additional 14.97 years (age 85).

· In own home, receiving attendance allowance until suffers a fall as result of vision impairment (year 4), and receives a hip replacement following which she was placed in local authority residential care.

· Receives laser treatment for AMD in one eye. Receives PDT for the other eye a year later. This treatment delays onset of blindness by a year (to year 3). 

· Four outpatient visits assumed associated with initial laser treatment and follow-up. For PDT treatment assumed an assessment with fluorescein angiography, followed by initial treatment and one follow-up attendance, A repeat angiogram and retreatment was assumed to occur 3 months after initial PDT treatment followed by an additional angiogram .

Estimates:

Appendix B provides a summary of the model used to estimate lifetime cost.  As this spreadsheet demonstrates this case scenario is associated with discounted lifetime costs of £196,876.  Ninety six percent of these costs were attributable to residential care costs. 

(3)
A 65 year old male with cataracts in both eyes who lives alone 

Key Assumptions:

· Registered as partially sighted. Assume following successful cataract surgery he is no longer visually impaired.

· Living alone - receiving attendance allowance (higher rate). Following 2nd cataract surgery no longer receives attendance allowance. 

· Life expectancy (based on life tables) is an additional 15.66 years (age of death 81). Reduced by 50% to take into account higher mortality rates associated with cataracts.
 An additional 8 years of life expectancy is therefore included in the model.

· Cataract surgery (phakoemulsification - day case) in one eye performed in year 3. Vitreous loss, cystoid macular oedema occurs as complication prolonging visual impairment until surgery on second eye undertaken. 

· Outpatient visits for cataract surgery (one preoperatively and two post operatively) in year 3 and year 5 (related to 2nd cataract surgery). Also assume an additional 4 visits associated with treatment of vitreous loss, cystoid macular oedema. One of these visits involved laser treatment.

· Receives weekly visits from district nurse up until cataract surgery. After surgery, monthly visits from district nurse provided.

· Does not receive income support.

Estimates:

Appendix C provides a summary of the resources / costs used to generate lifetime cost estimates as well as the model used to estimate lifetime cost.  As this spreadsheet demonstrates this case scenario is associated with discounted lifetime costs of £19,120.  

(4)
A 60 year old female with glaucoma who lives with husband at home (who provides most of her care services)

Key Assumptions:

· Registered as blind in year 5.

· Living with husband - receiving attendance allowance (lower rate) until registered blind, then receives higher rate.

· Life expectancy (based on life tables) is an additional 22.96 years (age of death 83).

· Outpatient visits for glaucoma (2 annually or every 6 months). An additional 5 visits assumed during year in which trabeculectomy performed.

· Receives weekly visits from district nurse following blind registration.

· Requires a trabeculectomy in one eye and laser treatment in other eye at age 60.

· Requires cataract surgery (phakoemulsification - day case) at age 65 in both eyes.  An additional 3 outpatient visits assumed associated with this surgery.

· Does not receive income support or other benefits.
Estimates:

Appendix D provides a summary of the model used to estimate lifetime cost. As this spreadsheet demonstrates this case scenario is associated with discounted lifetime costs of £40,324.  

(5)
A 16 year old female student with severe vision loss as a result of a retinitis pigmentosa.

Key Assumptions:

· Permanent untreatable vision loss arisen due to retinitis pigmentosa.

· Attends school (unsubsidised) until age 18.

· Fails to find employment for first 5 years following school; then has full time employment up to age of 35; and then remains unemployed until age 60.

· Receives a disability allowance (care plus mobility component) – middle amount up until age 65 (no carers allowance granted).

· Receives attendance allowance (lower rate) after age 65.

· Receives income support payments with disability payment until age 60 for period unemployed/part-time employment.

· Receives incapacity benefit for first 3 years of unemployment and then for 5 years in 2nd period of unemployment.

· After age 60 received state pension (this is not included in analysis as not a blindness related cost).

· No additional direct costs attributable to blindness except annual outpatient attendance

· Purchases low vision aids annually.

Estimates:

Appendix E provides a summary of the model used to estimate lifetime cost. As this spreadsheet demonstrates this case scenario is associated with discounted lifetime costs of £257,184 (£973,782 undiscounted).  Sixty-one percent of these costs were attributable to productivity losses (based on the assumptions made regarding employment). 

3.6
Sensitivity Analysis

The results of a preliminary sensitivity analysis are outlined below.  Given the uncertainty surrounding many of the cost estimates and assumptions used, we focused on adjusting key cost drivers (such as lost earnings and social service benefits) to assess the implications on the lifetime costs generated.  It is, however, important to note that in changing assumptions regarding the provision of social benefits such as the disability living allowance, recognition needs to be made that these costs are likely to have merely shifted to patients and their families.  Accordingly even under lower case assumptions regarding the provision of these benefits, patients and their families will be incurring additional financial costs associated with daily living needs that are not captured in the model. 

The key parameters tested in the sensitivity analysis are:

· Social service benefits provided (namely the disability living allowance, carers allowance and attendance allowance)

· Lost earnings

· Residential care costs

As the healthcare costs comprised only a small proportion of per patient lifetime costs these were not varied as part of the sensitivity analysis in all case scenarios. In addition to the sensitivity analysis presented in this report, further sensitivity analyses were also undertaken with respect to the cost estimates used. These analyses are available upon request. 

Table 10: Case 1: A 50 year old male suffering from severe vision loss as a result of proliferative retinopathy

Sensitivity Assumption 
Lifetime Cost Estimate

Baseline
£237,591

Assume no productivity losses incurred (i.e. Remained employed until age 60): maintaining additional benefits except incapacity benefit (no other changes to model)
£91,345

Assume lower level of disability allowance (care and mobility component) provided (no other changes to model)
£226,595

Assume no social benefits received at all: only direct healthcare costs incurred and cost of low vision aids
£17,320

Table 11: Case 2: A 70 year old woman with AMD in long term residential care

Sensitivity Assumption
Lifetime Cost Estimate

Baseline
£196,876

Assume lower cost residential care (based on figure for local authority sheltered accommodation)
£103,135

Assume does not receive hip replacement and not in residential care but receives weekly package with visit from local authority home care worker
£41,652

Assume PDT not performed (just laser) – blindness registration occurs a year earlier (with associated costs)
£217,304

Assume only direct healthcare costs incurred 
£7,144

Table 12: Case 3: A 65 year old male with cataracts in both eyes who alone 

Sensitivity Assumption
Lifetime Cost Estimate

Baseline
£19,120

Assume no complications occur as a result of surgery
£16,064

Assume receives no attendance allowance (only healthcare costs incurred)
£6,059

Assume weekly district nurse visits continue after cataract surgery
£20,560

Table 13: Case 4: A 60 year old female with glaucoma who lives with husband at home (who provides most of her care services)

Sensitivity Assumption
Lifetime Cost Estimate

Baseline
£40,324

Assume receives no attendance allowance (only healthcare costs incurred)
£10,306

Assume receives lower attendance allowance 
£32,776

Assume no cataract surgery required
£39,690

Table 14: Case 5: A 16 year old female student with severe vision loss as a result of a retinitis pigmentosa

Sensitivity Assumption
Lifetime Cost Estimate

Baseline
£257,184

Assume receives lower disability allowance rate
£237,487

Assume no period of employment
£367,645

Assume no productivity losses 
£99,210

Given health care costs represented only a fraction of overall costs (particularly given the timeframe this was not modified for the purposes of the sensitivity analysis)

3.7
Budgetary Implications  

While the lifetime cost estimates generated provide an indication of the potential magnitude of costs imposed by blindness and visual impairment they represent only one possible treatment pathway for each scenario chosen.  Assessment of the overall budget impact (over a patient’s lifetime) of current management of these conditions would require a much more significant undertaking, including possibly primary data collection in order to assess treatment experiences and resource utilisation patterns over a lifetime for a given population. 

Undertaking this kind of population-based incidence impact assessment would require: 

· Estimation of the distribution of patients over a series of disease states or health outcomes;

· Understanding of treatment pathway probabilities and associated resource use; and

· Estimation of lifetime costs

Likewise predicting the overall impact of alternative intervention strategies would require a similar approach.  This would be a complex undertaking given the paucity of available data (and an undertaking that is beyond the scope of the current project). 

Prevalence Estimates

Given the difficulties inherent in developing population based lifetime cost estimates, a prevalence approach was also considered as a means of assessing the magnitude of the burden imposed by blindness and visual impairment.  While similar data limitations exist and a number of assumptions must be made, it is possible to generate preliminary estimates that attempt to quantify the extent of the burden imposed. 

As an initial exercise, we undertook an analysis of non-treatment specific costs (i.e. social benefits, productivity losses, residential care etc.) associated with blindness and visual impairment, as these represented a significant proportion of lifetime costs – as indicated in the previous section.  This was done first in the population registered as blind or partially sighted in England alone and second, in the elderly population for the whole of the UK (based on Census 2001 data).  In addition we focused on total costs associated with glaucoma and cataract in these populations (as we have age specific prevalence rates from the North London Eye Study) examining both non-healthcare costs and healthcare costs. Estimates were produced for a base (or reference) case as well as a low and high case – to provide us with a range of potential cost estimates. In addition we stratified the population into three categories: children, those of working age and the elderly.  Further, we attempted to link the potential costs that could be avoided had appropriate screening and diagnosis been undertaken. 

Annual Non-Treatment Related Costs: Blind and Partially Sighted in England 

Unfortunately, while we have some information on the causes of blindness and visual impairment in the registered population of the blind and partially sighted, there are a number of gaps that make it difficult to make appropriate overall assumptions regarding treatment patterns and treatment specific costs.  For instance, we have a proportion of patients with “other causes” or combined causes).  

Accordingly, we have focused on the impact of blindness and visual impairment on non-treatment related costs.  As illustrated by the lifetime cost estimates generated, these costs account for a significant proportion of total costs and are often overlooked or underestimated in cost analyses.

Using the population registered as blind or partially sighted in England as of March 2000, annual cost estimates were generated.  The costs included were:

· Disability living allowance (DLA)

· Attendance allowance

· Carers allowance

· Vision rehabilitation services

· Income support

· Productivity losses

· Community care

· Home care

· Residential care

The assumptions made regarding the proportion of the patient population incurring these costs or receiving these services are summarised below.  These assumptions were based on expert opinion as well as information available in the literature (discussed in section 3.3 of this report). 

For modelling purposes a 50:50 gender distribution was assumed for the children and working age groups, for the elderly groups a 40:60 distribution of males and females was assumed (given the increased life expectancy of females).

A base case, low and high estimate were included in the model so that a range of cost estimates could be derived. Costs were based on the cost estimates discussed in section 3.4 of this report. Appendix F provides a summary of the key assumptions used to generate base case, low case and high case scenario estimates as well as the results of our analysis. 

Table 15:  Assumptions re Proportion of Blind and Partially Sighted Population Incurring Non-treatment Related Costs

Base
Low
High

Children

Percentage receiving DLA
25%
15%
40%

Percentage receiving carers allowance
10%
5%
15%

Percentage receiving vision rehabilitation services
10%
5%
15%

Percentage receiving income support
10%
5%
15%

Percentage receiving community based health care
10%
5%
15%

Working Age

Percentage receiving DLA
40%
20%
60%

Percentage receiving carers allowance
10%
5%
15%

Percentage receiving vision rehabilitation services
10%
5%
15%

Percentage receiving income support/job seekers allowance
45%
40%
50%

Percentage receiving community based health care
5%
0%
10%

Percentage unemployed
75%
50%
80%

Percentage receiving tax allowance (basic)
5%
0%
10%

65 and older

Percentage receiving AA
50%
30%
60%

Percentage receiving carers allowance
5%
0%
10%

Percentage receiving vision rehabilitation services
10%
5%
15%

Percentage receiving income support
10%
5%
15%

Percentage in residential care
10%
5%
15%

Percentage receiving home care
10%
5%
15%

Percentage live alone receiving community based health care 
40%
30%
50%

DLA = Disability living allowance - middle amount for care component and low amount for mobility component assumed

AA= Attendance allowance higher rate

Vision rehabilitation services = NHS reference costs for occupational therapy

Community based health care = monthly home visit by district nurse 

Home care = In elderly, as have more intense services including home help, have an additional component based on typical home care package for local authority home care worker

Residential care = local authority residential care 
The cost estimates generated for each of these cases are outlined below, in both annual costs for the population as well as in per patient annual cost terms.

Table 16: Annual Costs - Registered Blind and Partially Sighted in England (2002)

Annual Costs
Children
Working Age
Elderly
Total

Total Annual Cost

Base Case
£9,132,478
£1,097,973,381
£1,210,274,854
£2,317,380,712

Low Case
£5,094,689
£739,146,164
£632,224,536
£1,376,465,390

High Case
£14,227,167
£1,211,932,165
£1,717,244,746
£2,943,404,077

Per Patient Annual Cost

Base Case
£1,123
£19,841
£4,980
£7,561

Low Case
£627
£13,356
£2,602
£4,491

High Case
£1,750
£21,900
£7,067
£9,604

As this table indicates, the costs for the 306,480 cases of blind and partially sighted persons in England cost between £1.4 and £2.9 billion in 2002.  Our reference (or base) case cost estimate was £2.3 billion. 

As outline in Section 2.2, estimates produced by the RNIB suggest that the number of blind and visually impaired people actually registered in England (and indeed across the UK) is a significant under-representation of the actually number of people affected by vision impairment. 

As discussed, the RNIB indicate that actual numbers may be three times that registered while other statistics suggest that under-certification could be as high as 64% for blind and 77% for partially sighted people.

In order to address the underreporting issue, a further simulation was run, based on the RNIB assessment that three times the number of people registered in England as blind or partially sighted actually suffer from a significant visual impairment. The results of this analysis are presented in Appendix G. 

The cost estimates generated for in this simulation are outlined below, in both annual costs for the population as well as in per patient annual cost terms.

Table 17: Annual Costs - Registered Blind and Partially Sighted in England (2002) – Adjusted for Underreporting

Annual Costs
Children
Working Age
Elderly
Total

Total Annual Cost

Base Case
£27,397,433
£3,293,920,142
£3,630,824,561
£6,952,142,136

Low Case
£15,284,067
£2,217,438,493
£1,896,673,609
£4,129,396,169

High Case
£42,681,500
£3,635,796,495
£5,151,734,237
£8,830,212,232

Per Patient Annual Cost

Base Case
£1,123
£19,841
£4,980
£7,561

Low Case
£627
£13,356
£2,602
£4,491

High Case
£1,750
£21,900
£7,067
£9,604

As this table indicates, for an estimated 919,440 patients suffering from blindness or visual impairment in England alone, the annual cost is between £4.1 and £8.8 billion in 2002.

Annual Costs: Vision Impairment in the Elderly Population 

Using the same methodology adopted for the registered blind and sighted population, we then analysed the total non-treatment related costs for the total elderly population in the UK.  This was based on prevalence estimates produced for the North London Eye Study on visual impairment or blindness (visual acuity <6/12). Appendices G1-G3 outlines the key assumptions used in generating these cost estimates as well as the cost estimates produced.  These estimates are outlined below both as annual costs for the population and in per patient annual cost terms.  As an additional sensitivity analysis we used the 95% confidence intervals provided in the North London Eye Study to give a range of prevalence estimates.  While per patient costs do not alter, the total costs range from £22 billion to £26 billion (base case).   

Table 18: Annual Costs - Elderly Population with Visual Impairment: UK (2002) 53.9%  Visual Impairment Assumed (Appendix H(1))


Cost

Total Annual Cost

Base Case
£25,075,058,515

Low Case
£13,098,733,068

High Case
£35,578,705,413

Per Patient Annual Cost


Base Case
£4,980

Low Case
£2,602

High Case
£7,067

Table 19: Annual Costs - Elderly Population with Visual Impairment: UK (2002) Low 95% CI = 48.4% Visual Impairment Assumed (Appendix H(2))


Costs 

Total Annual Cost

Base Case
£22,516,379,075

Low Case
£11,762,127,653

High Case
£31,948,225,268

Per Patient Annual Cost

Base Case
£4,980

Low Case
£2,602

High Case
£7,067

Table 20: Annual Costs - Elderly Population with Visual Impairment: UK (2002) High 95% CI = 59.5% Visual Impairment Assumed (Appendix H(3))


Costs 

Total Annual Cost

Base Case
£26,014,791,692

Low Case
£13,589,631,784

High Case
£36,912,081,756

Per Patient Annual Cost

Base Case
£4,980

Low Case
£2,602

High Case
£7,067

Annual Total Costs: Glaucoma

The estimates presented above are aggregated across all causes of blindness. In order to assess both treatment and non-healthcare related costs it was necessary to identify a population based on a given cause of blindness and visual impairment.  Given the significance of glaucoma and cataract in the elderly population, these two disease states were used to illustrate a methodology for assessing prevalence based estimates in a cost of illness analysis.  The assumptions made regarding the proportion of the patient population incurring these costs or receiving these services are summarised below. These assumptions were based on expert opinion as well as information available in the literature (discussed in section 3.3 of this report).

Table 21: Assumptions re Proportion of Glaucoma Population Incurring Non-treatment Related Costs


Base
Low
High

Working Age

Percentage receiving DLA
15%
10%
20%

Percentage receiving carers allowance
3%
0%
5%

Percentage receiving vision rehabilitation services
10%
5%
15%

Percentage receiving income support
15%
10%
20%

Percentage live alone receiving community based health care
3%
0%
5%

Percentage unemployed
50%
30%
70%

Percentage receiving tax allowance (basic)
10%
5%
15%

65 and older

Percentage receiving AA
30%
20%
40%

Percentage receiving carers allowance
3%
0%
5%

Percentage receiving vision rehabilitation services
10%
5%
15%

Percentage receiving income support
15%
10%
20%

Percentage in residential care
7%
5%
10%

Percentage receiving home care
10%
5%
15%

Percentage live alone receiving community based health care
40%
30%
50%

DLA = Disability living allowance - middle amount for care component and low amount for mobility component assumed

AA= Attendance allowance higher rate

Vision rehabilitation services = NHS reference costs for occupational therapy

Community based health care = monthly home visit by district nurse 

Home care = In elderly, as have more intense services including home help, have an additional component based on typical home care package for local authority home care worker

Residential care = local authority residential care 
Table 22: Assumptions re Proportion of Glaucoma Population Incurring Treatment Costs


Base
Low
High

All patients

Percentage experiencing a trabulectomy (day case)
70%
50%
90%

Percentage experiencing a trabulectomy
12%
6%
18%

Percentage on topical medication
90%
70%
100%

Percentage receiving laser treatment
15%
10%
20%

Percentage receiving angiography
5%
0%
10%

Percentage with 2 outpatient attendances for glaucoma (during year)
50%
25%
75%

Appendix I provides a summary of the assumptions that underlie the cost estimates generated for glaucoma.  As with the aggregate cost estimates, a reference (or base case) was estimated, as well as a low and high cost scenario.  Costs for both the working age population and the elderly were generated. 

The results of this analysis are summarised below.  Based on the age specific prevalence rates provided in the North London Eye Study and RCO estimates for the working age population, we estimated that there were 2.2 million glaucoma sufferers in the UK in 2002.  The annual total costs associated with this condition are presented as a base case, low and high case scenario and in both aggregate and per patient annual cost terms.  The results of this analysis are summarised below.

Table 23: Annual Glaucoma Costs – UK (2002)


Total Non-Treatment Costs
Treatment Costs
Total Annual Costs

Total Annual Cost

Base Case
£24,732,543,737
£2,252,182,797
£26,952,901,559

Low Case
£14,901,930,774
£1,139,872,034
£16,041,802,808

High Case
£34,524,816,738
£3,690,752,717
£38,215,569,455

 Per Patient Annual Cost

Base Case
£11,161
£1,016
£12,178

Low Case
£6,725
£514
£7,239

High Case
£15,581
£1,666
£17,246

As these results indicate total annual costs ranged from £16 billion to £38 billion.  Our reference case estimate was £27 billion. While glaucoma is currently not curable, early detection and treatment may help arrest the development of significant visual impairment. A delay in the onset of significant visual loss has implications not only for patients but also for government expenditures. 

While treatment costs may increase as a result of an early intervention programme (particularly targeted at groups at risk from developing glaucoma), the ability to delay onset of visual loss is associated with potential cost savings to the government in terms of reducing the number of people receiving government benefits associated with visual impairment and blindness. 

There is evidence both in the United States and the UK that African Caribbean people may be at four times greater risk of glaucoma compared to whites.
 There appears to be an ongoing need to increase awareness of the risk in this ethnic population and to encourage glaucoma testing before any visual field loss has occurred. 

Patients who present with advanced glaucoma are at substantial risk of blindness
 and recent evidence confirms that earlier treatment may arrest progress to blindness
 demonstrating that early detection of the disease remains critical.
  

We undertook a preliminary assessment of the potential benefits of early detection and treatment in terms of reducing non-treatment related costs associated with visual impairment and blindness due to glaucoma. 

Clearly early detection and treatment will affect overall treatment costs but what we were primarily interested in was determining what could be the potential cost-offsets in terms of the reduction in indirect costs imposed on the government as a result of visual impairment. 

We therefore estimated the potential impact on these non-treatment costs if 10% of the glaucoma population received earlier treatment that arrested the development of visual impairment – which in turn reduced the proportion of patients incurring indirect costs (compared to the baseline assumptions we made above with respect to the glaucoma patient population). 

Our revised assumptions are outlined below:

Table 24: Revised Assumptions Following Early Detection and Treatment of Glaucoma (10% Subset of Glaucoma Patient Population)


Base
Low
High

Working Age

Percentage receiving DLA
5%
3%
10%

Percentage receiving carers allowance
0%
0%
3%

Percentage receiving vision rehabilitation services
10%
5%
15%

Percentage receiving income support
10%
5%
15%

Percentage receiving community based health care
0%
0%
3%

Percentage unemployed
30%
20%
50%

Percentage receiving tax allowance (basic)
5%
0%
10%

65 and Older

Percentage receiving AA
20%
10%
30%

Percentage receiving carers allowance
0%
0%
3%

Percentage receiving vision rehabilitation services
5%
0%
10%

Percentage receiving income support
10%
5%
15%

Percentage in residential care
5%
3%
7%

Percentage receiving home care
5%
0%
10%

Percentage live alone receiving community based health care
20%
10%
30%

The results of this preliminary analysis are outlined in Appendix J. As this analysis demonstrates, an early treatment programme could save the government between £555 million and £1 billion depending on the magnitude of the impact of the programme in terms of reducing the proportion of patients incurring indirect costs.
Table 25: Results - Early Detection and Treatment of Glaucoma on Non-Treatment Costs

Aggregate Cost
Baseline Costs*
New Costs*
Potential Savings

Base Case
£2,486,726,409
£1,475,874,237
£1,010,852,172

Low Case
£1,501,178,618
£945,901,653
£555,276,965

High Case
£3,475,884,938
£2,461,422,028
£1,014,462,909

*Baseline costs: In 10% of glaucoma population (using same assumptions as in glaucoma model for total population presented above)

**New costs: In 10% of glaucoma population (Assuming early detection and treatment alters proportion of patients incurring indirect costs as outlined in Appendix J)

Annual Costs: Cataract

Appendix K provides a summary of the assumptions that underlie the cost estimates generated for cataracts in the elderly (> 65) population in the UK.  As with the aggregate cost estimates, a reference (or base case) was estimated as well as a low and high cost scenario. A similar methodology to that used to estimate glaucoma related costs was used with population based assumptions made regarding treatment and non-treatment related resource use and costs. The assumptions made are outlined below:

Table 26: Assumptions re Proportion of Cataract Population Incurring Non-treatment Related Costs


Base
Low
High

6 5 and Older

Percentage receiving AA
25%
15%
30%

Percentage receiving carers allowance
3%
0%
5%

Percentage receiving vision rehabilitation services
15%
10%
20%

Percentage receiving income support
5%
0%
10%

Percentage in residential care
7%
5%
10%

Percentage receiving home care
10%
5%
15%

Percentage live alone receiving community based health care
40%
30%
50%

AA = Attendance allowance – higher rate 

Vision rehabilitation services = NHS reference costs for occupational therapy

Community based health care = monthly home visit by district nurse 

Home care = In elderly, as have more intense services including home help, have an additional component based on typical home care package for local authority home care worker

Residential care = local authority residential care 
Table 27: Assumptions re Proportion of Cataract Population Incurring Treatment Costs


Base
Low

Treatment Assumptions

Percentage receiving cataract operations (Inpatient)
3%
0%

Percentage receiving cataract operations (Day case)
92%
80%

Percentage that have an outpatient attendance related to cataract during the year (assume 2)
60%
40%

Note: cataract operation = Phakoemulsification Cataract Extraction with Lens Implant

The results of this analysis are summarised below.  Based on the age specific prevalence rates provided in the North London Eye Study, we estimated that there were 2.8 million cataract sufferers in the UK in 2002.  The annual total costs associated with this condition are presented as a base case, low and high case scenario and in both aggregate and per patient annual cost terms.  The results of this analysis are summarised below:

Table 28: Annual Cataract Costs – UK (2002)


Total Non-Treatment Costs
Treatment Costs
Total Annual Costs

Total Annual Costs

Base Case
£9,250,727,586
£1,926,805,228
£11,177,532,813

Low Case
£5,727,166,384
£1,336,136,497
£7,063,302,881

High Case
£13,035,564,002
£2,599,132,972
£15,634,696,974

Per Patient Annual Cost

Base Case
£3,301
£688
£3,989

Low Case
£2,044
£477
£2,521

High Case
£4,652
£928
£5,579

As this table indicates our estimates range from £7 billion to £16 billion with a base case scenario of £11 billion.  

Although a cataract screening programme has never been proposed in the UK, there are some ethnic minorities who may benefit from a screening programme.  The implications of early intervention to prevent patients from suffering visual impairment is significant from both a patient and public health perspective.  A preliminary assessment of the potential impact of such a screening programme was undertaken to assess the possible implications of early treatment that reduces the number of patients requiring social assistance due to vision impairment accompanying untreated cataracts. 

The costs of the screening programme were not included in the analysis – our preliminary analysis was restricted to looking at social assistance costs which could possibly be avoided as a result of a screening programme.  As outlined in Appendix L our initial assessment indicates that, if such a screening programme reduced the prevalence of untreated cataracts to 20% in the elderly that the UK government could save between £1.9 (low case) and £4.3 billion (high case) annually.  The base case analysis indicates savings of £3.1 billion.  Although this analysis is only rudimentary, it does provide an initial guide to the potential cost offsets of early intervention programmes to prevent blindness and vision impairment.

Section 5: Conclusions 

The lifetime cost estimates generated in this report provide a mechanism for assessing the magnitude of the costs imposed by blindness and visual impairment over the longer term.  The major limitation of this approach is that it doesn’t provide population based budget impact estimates.  The strength of this approach is that it reveals the extent to which the burden of care rests with patients and their families.  The estimates provided and the sensitivity analysis undertaken reveal that any estimate of the cost burden imposed by the major conditions causing blindness and visual impairment are dependent on the assumptions made and the data used.  Unfortunately we have insufficient data available to make accurate assumptions regarding probable treatment experience but we can identify, using the estimates generated, the key cost drivers for any future costing analysis.

The prevalence cost estimates, while preliminary in nature, provide a useful guide to the magnitude of the costs associated with blindness and visual impairment.  These estimates are highly sensitive to the assumptions used but can provide us with a range of the annual cost (in both aggregate and per patient terms). 

Key Messages: Lifetime Costs (Case Scenarios)

· Lifetime costs to the UK government for a person with diabetic retinopathy are estimated to be £237,591 per person.  Almost 50% of these costs represent productivity losses due to blindness or vision impairment.  An additional 5 years of possible working life (productivity losses to age 65) increases this estimate to £314,512. Early detection or screening could potential avoid these costs.  If 1,000 cases of diabetic retinopathy could be avoided the potential savings to the government could be as high as £237 million.

· Lifetime costs of a woman in residential care suffering from AMD are estimated to be £196,876.  If appropriate treatment could reduce the need for residential care these costs could potentially be reduced to £41,652.

· Lifetime costs for the elderly (>65 years) with cataracts are estimated to be £19,120 while the lifetime costs for those with glaucoma are estimated to be £41,652.

· The lifetime costs associated with congenital vision loss in adolescence is up to £257,184 (£973, 782 undiscounted).  Sixty-one percent of these costs are attributable to productivity losses as a result of their condition.

Key Messages: Annual Costs 

· Annual Costs for those registered as blind or partially sighted in England alone range from £1.4 to £2.9 billion.  If we take the RNIB evidence of underreporting of blindness and visual impairment the cost estimates increase to £4.1 to £8.8 billion. These costs include social benefits and productivity losses and exclude condition specific treatment costs.  They therefore understate the total costs imposed by eye conditions causing blindness and visual impairment.

· If the same assumptions were applied to the total elderly population (> 65 years) in the UK, using prevalence estimates of vision impairment from the North London Eye Study, annual costs estimates range from £13 and £35 billion with a reference (base case) cost estimate of £25.1 billion. This represents an annual cost of £4,980 per person.

· Total costs of glaucoma (in the working age and elderly population) range from £16 to £38 billion annually with average annual costs per patient ranging from £7,239 to £17,246.

· If only 10% of the glaucoma population received earlier treatment that arrested the development of visual impairment this kind of programme could save the government between £555 million and £1 billion.

· Total costs of cataracts in the elderly population range from £7 billion to £15 billion or between £2,521 and £5,579 per patient. 

· If an early screening programme could reduce the prevalence of cataract by 10% (to a prevalence of 20% in the elderly), the UK government could save between £3.1 billion annually.

Conclusions

· All cost estimates are highly sensitive to the assumptions made.  Non-healthcare related costs are primary cost drivers – particularly social benefits provided, productivity losses and residential care needs.

· Given data limitations the costs estimated in out report may underestimate the full impact that visual impairment and blindness in the UK. Costs excluded from our analysis include housing benefit/ council tax, voucher costs, other medical costs not directly related to the underlying cause of visual impairment, caregiver costs as well as additional patient out of pocket expenses such as transportation costs. 

· Lack of data makes it difficult to generate robust lifetime or annual costs imposed by blindness and visual impairment.  There is an urgent need for further research to quantify the burden imposed on the government, patients and their families.
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