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Ideally an independent cost study based on the experiences
of a cohort of elderly people with failing eyesight should be
undertaken

A
ge related macular degeneration
(AMD), particularly the wet var-
iant, is an important cause of

blindness and a serious public health
challenge in older people. A recent
health technology appraisal for the
National Institute for Clinical
Excellence (NICE) of a new treatment,
photodynamic therapy for AMD,
included the requirement to model the
cost utility of treatment. (Cost utility
analysis is a form of economic evalua-
tion which compares the cost of two
alternative interventions and their
health outcomes expressed as a single
index that combines length of life and
quality of life. Cost utility is usually
given as a cost per quality adjusted life
year.)

In this it was necessary to include the
costs averted by the treatment prevent-
ing people becoming blind.1 These are
costs averted that the government
would have spent supporting the blind
person, such as visual rehabilitation,
social services, or local authority care
rather than the cost of blindness to the
individual affected.2 Generating a cost of
blindness is a generic feature of cost
utility models of a variety of other
treatments in similar eye conditions
such as diabetic retinopathy.3 4 In these,
the blindness cost estimate is often
based on a 1990 US federal budgetary
cost.5 This estimate for a blind person
over retirement age was very low
(US$32). Obviously it did not take into
account other public expenditure so
would have been inappropriate to a UK
based health technology assessment
more than 10 years later. Another
approach taken when conducting cost
utility analyses is to only include the
cost of treatment and ignore the costs
averted. This can be done if a ‘‘for
profit’’ third party insurer perspective
is taken, but again not if a publicly
funded health service or societal per-
spective is taken.6

The support that different countries’
public health, social provision, or health
insurers give to people who become
blind is also important. In general, the
more support that is given the higher
the cost. Since provision is different, the

cost of blindness calculated in one
country may not be applicable to
another. Also, the low vision threshold
at which benefits accrue may vary. Legal
blindness is defined differently by dif-
ferent countries or organisations but a
fairly standard definition is visual acuity
of 6/60 (or 20/200) or worse in the better
eye or a visual field less than or equal to
20 degrees in the better eye. In England
and Wales a certificate is issued called a
BD8. On this, the legal definition of
blindness is ‘‘so blind as to be unable to
perform any work for which eyesight is
essential.’’ The visual acuity recommen-
dations are 3/60 or worse in the better
eye (corrected visual acuity) or 6/60 or
worse in the better eye with markedly
restricted fields. The issuing of a BD8
certificate starts a process of assessing
needs and providing appropriate ser-
vices.

Obviously, the BD8 definition was set
up with reference to working age people
becoming blind or partially sighted.
People become blind at any age, so their
needs and therefore the costs will be
different depending on whether the
person is a child, of working age, or
above retirement age. The cost of blind-
ness may also vary depending on the
medical condition experienced. For
example, uveitis can cause both tem-
porary and permanent blindness; during
an episode of temporary blindness
patients will not be eligible for registra-
tion and so not receive the same
services. Cataract is usually amenable
to surgery so few people are registered
blind where this condition is the main
cause of visual loss.7

During the NICE health technology
appraisal, there was a need to establish,
as accurately as possible, the average
cost of blindness in the United Kingdom
in older people with AMD. A survey of
estimates of the cost of blindness,
particularly in AMD or diabetic retino-
pathy was carried out. Available annual
cost estimates are shown in Table 1. All
costs are inflated to December 2002
using the retail price index.

All are top down cost studies and all
except the study of Chiang et al5 take
a public expenditure perspective. The

most detailed study is that of Wright
et al8 but this does not give the highest
adjusted cost. It is the only cost study
not linked to cost effectiveness. Three
(ScHARR 2001,9 Greiner 2001,10 and
Smith11) are associated with cost utility
analyses carried out for Novartis
Pharmaceuticals AG, Switzerland,
before the NICE appraisal of photody-
namic therapy. The other UK estimate12

and one US estimate13 were for cost
effectiveness of screening programmes.

When reviewing the literature it
became clear that there was a wide
range of available cost estimates. We
needed to see whether the higher or
lower estimates were the most valid.
There was a need for an accurate
measure of UK costs of blindness in
AMD in order to establish cost utility of
photodynamic therapy. As there was
insufficient time to conduct a bottom
up cost study (that is, a cohort study of a
group of people with AMD to record the
costs they incurred over a period of
time), a detailed top down study of the
main cost factors and the proportions of
people with AMD affected was under-
taken in order to estimate the total cost
of the condition.

METHODS
The potential costs of blindness to the
NHS and to other local and central
government funded agencies in the first
and subsequent years were estimated
from a variety of published and unpub-
lished sources. Elderly people with low
vision have a range of likelihoods of
incurring each of these costs and these
probabilities were also estimated from
published sources.

Costs and probabilities were collected
in the following categories:

N Low vision clinic assessment, provi-
sion of low vision aids, training in
their use

N Low vision rehabilitation in activities
for daily living

N Acute admission to geriatric ward for
broken hip, total hip replacement,
rehabilitation

N Registration as blind or partially
sighted

N Admission into residential care

N Community care—provision of a
home care worker

N Social security benefits, in particular
attendance allowance

N Blind person’s tax allowance

N Treatment and support of an elderly
person with depression.

The NHS alone funds some services,
whereas for others such as blindness
registration, there is joint funding by
NHS and local government. More recent
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estimates were given precedence where
available. Where costs were published
before 2000, the costs have been inflated
to December 2000 using the retail prices
index. No discounting was applied.

The potential NHS, local and central
government costs, and the probabilities
of occurrence were multiplied and then
the totals summed to give an estimate of
the cost of blindness in first and
subsequent years. Sensitivity analysis
was carried out on these estimates to
provide minimum and maximum esti-
mates.

Estimates of the costs and probabil-
ities and the sources from which they
are derived are shown in Table 2.

No actual cost estimate for blindness
registration was found. The cost shown
is the doctor’s sessional fee for comple-
tion of the BD8 form14 plus the mean
cost of a community occupational thera-
pist for the initial assessment.15 These
two elements represent the certification
and registration elements of the process
and are one-off costs in the first year of
blindness. The estimate of proportion
with blind registration is taken from a
comparison of the prevalence of AMD
causing partial and blind sight given in
a recent review of prevalence16 and the
number of registered blind and partially
sighted people. Frequently, the RNIB
survey has been quoted, suggesting that

only 50% of those eligible are actually
registered.17 However, the prevalence
estimate for vision impairment in this
RNIB survey is well outside the 95%
confidence intervals of the more recent
review (500 000 v 312 000), which
suggests that the earlier study is less
accurate. A second RNIB survey, focus-
ing on older visually impaired people,
gives a 93% registration rate.18

The low vision aid cost was an
assessment of hospital eye service pre-
scription forms in a district general
hospital.19 Expert opinion has been used
to estimate the proportion using low
vision aids.20 21 The cost of low vision
rehabilitation is from a cost per care
episode of a health authority commu-
nity occupational therapist.15 The low
vision rehabilitation proportion estimate
comes from the RNIB survey.17 The
housing benefit and council tax benefit
are the annual averages for Great
Britain for those aged over 60.22 The
social security cost is a year’s worth of
attendance allowance at the lower rate.23

The tax allowance assumes payment of
basic tax rate (22%).24 The cost of
depression comes from a cost study of
people with affective disorders who
have been recently discharged from a
long stay psychiatric hospital in the
United Kingdom.25 The sample was
small (n = 28) with average age of 62
years. It is recognised that this sample
will not mirror closely the population

Table 1 Published estimates of cost of blindness in AMD and diabetic retinopathy

Study (ref)
Place and date of
cost estimate

Category and
condition Original estimate

Inflated to
December 2002 Factors included in estimate

Foulds et
al,1983 (12)

Scotland 1981 Adult £3575 £7433* Staffing costs of blind welfare service, state
benefits

ScHARR,
2001 (9)

UK 2000` Older person with
AMD, transition cost

£153 £159* Registration, social services at home
assessment, low vision aids£0–£194 £0–£201*

Annual ongoing costs £343 £356* Attendance allowance, residential care
£33–£1593 £34–£1651*�

Smith et al,
2001 (11)

UK 2000` Older person with
AMD

£722–£2519 £748–£2611*� Visual aids, optician visit, sensory disabilities
team visit, social security payment, residential
care

Chiang et al,
1992 (5)

USA 1990 Child 3–5 years US$2187 £1688*� Income assistance programmes, health
insurance programs (Medicare, Medicaid), tax
losses from reduced potential earnings, food
stamps, special education programmes

Child 6–21 years US$1778 £1373*�
Adult 21–64 years US$11896 £9184*�
Retired 65+ US$32 £24*�

Dasbach et al,
1991 (13)

USA 1985` Adult with diabetic
retinopathy

US$5100 £5391*� Home visits by either a public health nurse,
occupational therapist and/or vocational/
rehabilitation counsellor

Wright et al,
2000 (8)

Australia 1999 Child ,16 years Aus$15948
($5106–$23798)

£6714*�
(£2150–£9987)

Subsidies and concessions linked to the Age
Pension (Blind), Disability Support Pension
(Blind) or Carer Allowance, pharmaceutical
benefits, rent assistance, employment entry
assistance, free postage, transport concessions,
tax subsidies, household concessions such as
reduced electricity and gas payments,
occupational therapy, low vision clinics and
devices, day centre use, visiting teacher
services

Adult .21 years with
diabetic retinopathy

Aus$17701
($9669–$26720)

£7452*�
(£4070–£11250)

Retired (M .65,
F .62) with AMD

Aus$14686
($9749–$22507)

£6183*�
(£4104–£9476)

Greiner,
2001 (10)

Switzerland, 1998 Older person with
AMD

CHF2303 (good vision) £1042*� Optical and non-optical aids, services provided
by district nurses and health visitors, low vision
rehabilitation, institutional homes for the
elderly or blind

CHF4893 (impaired vision) £2213*�
CHF13098 (highly
impaired vision)

£5924*�

*Using average 1999/2000 exchange rates, �converted to 2002 using retail prices index, `date of cost estimate uncertain in text.

Table 2 Basis of base case estimate of costs of blindness in AMD

Outcome Estimated cost (ref)

Estimate of the proportion
with CNV and 20/200 visual
acuity who would have this
outcome in 1 year (ref)

Blind registration* £59.70 (14)+£37.71 (15) 94.5% (16)
Low vision aids £136.33 (19) 33% (20, 21)
Low vision rehabilitation £205.30 (15) 11% (17)
Housing benefit and
council tax benefit

£2714.40 (22) 45% (17)

Social security £1924 (23) 63% (18)
Tax allowance £319 (24) 5% (17)
Depression £391.97 (25) 38.6% (26)
Hip replacement £3669 (27) 5% (27–30)
Community care £2848.63 (15) 6% (18)
Residential care £15904.41 (15) (230%�) 30% (16, 32, 33)

*First year of blindness only, �,30% of residents pay for themselves.
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suffering visual loss in AMD but this has
been used in lieu of any better esti-
mates. The proportion of older people
with visual impairment who become
depressed was estimated from a study
validating a geriatric depression scale in
people with visual impairment.26

The cost of hip replacement is from
NHS reference costs.27 The proportion of
blind people who fracture their hip and
subsequently require a hip replacement
operation is estimated from studies of
visual difficulties of people in retirement
homes.27–30 The community care element
is the cost of a home care worker.15 The
residential care element is the cost of
private residential care for elderly peo-
ple,15 and proportion estimated from the
census31 and prevalence studies16 32 tak-
ing into account that approximately 30%
of residents pay for themselves.33

The cost of the first year of blindness
was found to be approximately £6455.
In the second and subsequent years of
blindness this figure fell to £6295 per
year.

SENSITIVITY ANALYSIS AROUND
COST OF RAPIDLY
DETERIORATING VISION
There is uncertainty about particular
components of the costs of blindness
and probabilities of occurrence. These
are summarised below and detailed in
Table 3.

The high cost for blind registration is
the examination for BD8 in own home
plus an hour’s face to face contact with
a social worker. The low cost is just the
fee for re-examination in consulting
room for BD8 certification.14 The low
cost of low vision aids is from an audit
of an ‘‘in-house’’ NHS hospital low
vision aid service.19 This was not taken
as the standard cost as a recent survey
has shown that only 32% of low vision
aid services are of this type.34 For the
percentages of low vision aid provision,
the estimate by Margrain is the more
recent21 but the RNIB report may be
more accurate.17 The high and low costs

for low vision rehabilitation are the
range for 50% of NHS trusts for occupa-
tional therapy services.27 The average
housing benefit for disabled people aged
under 60 is less than the average
housing benefit for all aged under 60.22

Unfortunately, the data for the over 60s
are not subdivided in this way. However
the average weekly rate varies around
the United Kingdom from £35.80 in
Scotland to £58.80 in Greater London.22

This geographical variation is also seen
in council tax benefit.22 There is no
information on the number of people
who go blind in later life who receive
this benefit. The estimate given will
include people who were registered
blind before and during their working
life which may have caused a reduced
earning capacity. The percentages also
vary depending on whether the house-
hold is owned or rented. The higher cost
estimate of attendance allowance (social
security) is at the higher rate.23 The
lower uptake from the first RNIB
survey17 and higher uptake rate in the
second RNIB survey18 suggests that the
drive to increase uptake of attendance
allowance has been successful to some
extent. The lower cost estimate of tax
allowance assumes payment of tax at
the starting rate of 10%. In the first
RNIB survey,17 overall only 5% claimed
that they received this allowance, but
18% not in work stated that they
claimed it. It is unclear from the report
whether this group was of working age
or of all ages. No figure was given for
people over retirement age or registered
blind.

There is very little evidence about the
cost of depression in the elderly.35 The
costs quoted are the only UK costs
found that were not associated with or
comparing the costs of different drug
treatments or conditions.25 Estimates of
depression rates vary widely. This may
be to do with the method of measure-
ment of depression used in the three
studies quoted—GHQ,36 Geriatric
Depression Scale,26 and the Wakefield

Self-rating Depression Scale.37 The high
and low costs of hip replacement are the
range for 50% of NHS trusts for the
operation.27 The probability of hip repla-
cement varies widely because there are
no longitudinal studies of blind people
looking for this outcome. The propor-
tions can be estimated from the percen-
tage falls in older people with visual
impairment,28 the rate of hip replace-
ment following a fall30 and the preva-
lence of blindness,38 or by the total
number of hip replacements27 and the
population over 65 years.31

The higher cost of community care is
for a home care worker for 1 hour per
day whereas lower cost is for 2 hours
per week.15 The lower estimate of
percentage home help has been used in
the main estimate as it is from a later
source,18 and because there is a trend for
home help to be increasingly provided
by private agencies, paid for by the
individual from their attendance allow-
ance. The higher cost of residential care
is the annual cost for local authority
residential care for elderly people. The
lower cost is for local authority sheltered
housing.15 There are studies of the
proportion of registered blind people
already in residential care but not the
proportion of blind people who have to
enter residential care because of their
low vision. The estimates of registered
blind as a result of AMD in the three
case studies used are 5%,29 11.8%,32 and
22%.39 From these, using census data for
the numbers of elderly in nursing and
residential homes and the prevalence of
AMD in the elderly,16 the approximate
proportion of people with low vision
caused by AMD who enter residential
care can be calculated. This was reduced
by 30%, as approximately 30% of resi-
dents are self payers.33

The cost range for the first year of
blindness was approximately £1375–
£17 100. In the second and subsequent
years of blindness this range fell to
£1325–£16 800 per year. The highest
cost by far was the cost of residential
care and the cost of blindness was most
sensitive to the percentage of people
with AMD who require this.

CONCLUSIONS
It is acknowledged that any top down
study such as this can only give an
approximate cost of blindness. This can
be readily seen from the wide cost range
provided by the sensitivity analysis
which encompasses most of the other
estimates. The estimates below £1000 in
Table 1 were felt to be implausibly low,
considering the basic level of help
offered to all registered blind people in
the United Kingdom. However, much of
the uncertainty in the sensitivity analy-
sis is associated with the cost of

Table 3 Basis of sensitivity analysis on costs of blindness in AMD (references are
in parentheses)

Outcome High cost Low cost
High percentage
probability

Low percentage
probability

Blind registration £169.73 (14, 15) £40.10 (14) 94.5% (16) 50% (17)
Low vision aids £136.33 (19) £56.41 (19) 74% (17) 33% (21)
Low vision
rehabilitation

£309 (27) £125 (27) 11% (17) 11% (17)

Housing benefit and
council tax benefit

£3588 (22) £2412.80 (22) 73% (17) 21% (17)

Social security £2875.60 (23) £0 63% (18) 17% (17)
Tax allowance £319 (24) £145 (24) 18% (17) 5% (17)
Depression £391.97 (25) £391.97 (25) 50% (36) 6% (37)
Hip replacement £3933 (27) £1177 (27) 24.7% (28, 30, 38) 0.5% (27, 31)
Community care £4758.80 (15) £1138.36 (15) 40% (17) 6% (18)
Residential care £23584.28 (15) £7843.27 (15) 56% (39) 13% (29)
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residential care. The excess admission to
care homes caused by poor vision is
impossible to quantify accurately at the
moment. Without a longitudinal study
of people with AMD or other conditions
causing low vision who subsequently
enter residential care, this will continue
to cause wide variation in the cost of
blindness estimates.

It is noticeable that most of the low
estimates are associated with cost utility
analyses of verteporfin for Novartis
Pharmaceuticals AG, Switzerland,
before the NICE technology appraisal
of photodynamic therapy. These low
estimates are surprising. The more that
is spent on support for a blind person,
the more impact treatment would have.
Logically one would expect that if the
cost of treatment is fixed, the more the
cost of blindness, and the lower the cost
utility of that treatment. This was borne
out by the sensitivity analysis under-
taken in the technology appraisal
report.1 Varying the cost of blindness
made the cost utility estimate range
from a relatively efficient use of health-
care resources to completely inefficient.

Ideally a bottom up costing study
should be undertaken on its own,
independently of cost utility, other
analyses, or any vested interests. This
would follow a cohort of older people
with failing eyesight and record the
costs incurred. It is inevitable that
increasing numbers of cost utility stu-
dies will be performed in the future, not
least because of the new treatments
being developed for AMD such as
transpupillary thermotherapy and anec-
ortave acetate. In order to carry out
accurate cost utility analyses of these
treatments an accurate cost of blindness
needs to be established.
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