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Abstract

This review seeks to determine the prevalence of correctable visual impairment (VI) in older people in

the UK, to discover what proportion of these cases are undetected, to suggest reasons for the poor

detection and to make recommendations for improving the detection. To establish the context of

these issues, the review will also touch on the general prevalence and causes of VI in older people in

developed countries and on the impact of VI in older people. Typically, studies suggest that VI affects

about 10% of people aged 65–75, and 20% of those aged 75 or older. There is a strong relationship

between impaired vision in older people and both reduced quality of life and increased risk of

accidents, particularly falls. The literature suggests that those with low vision are about two times

more likely to have falls than fully sighted people, and the annual UK cost of treating falls directly

attributable to VI is £128 million. The literature on the prevalence of undetected reduced vision in

older people reveals that between 20 and 50% of older people have undetected reduced vision. The

majority of these people have correctable visual problems (refractive errors or cataract). It is

particularly startling that, in �developed countries�, between 7 and 34% of older people have VI that

could simply be cured by appropriate spectacles. The reasons why so many cases of treatable VI

remain untreated are discussed, and suggestions are made for improving the detection of these

cases. We conclude that there should be better publicity encouraging older people to attend for

regular optometric eye examinations. A complementary approach is annual visual screening of the

elderly, possibly as part of GPs annual health check on people aged 75 years and older.

Recommendations are made for evaluating new approaches to screening and for improving the

management of cases detected by screening.
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Objectives and methodology of review

The focus of this review is to answer the following
primary questions: �What is the prevalence of correct-
able visual impairment (VI) in older people in the UK?�
and �What proportion of these cases are undetected?�
(Table 1). Although the review concentrates on UK

studies, some particularly pertinent studies from other
developed countries have been included.
In addition, we sought information on some secon-

dary questions. To provide context for the primary
questions, major population-based epidemiological
studies evaluating the prevalence of VI in developed
countries are reviewed to answer the secondary ques-
tions �What is the prevalence and what are the main
causes of VI in developed countries�. These studies also
allowed a comment on the effect of age on VI. To
determine the impact of VI, the secondary question
�What are the major consequences of VI in older
people?� is also investigated, concentrating on quality
of life, depression, and falls.
Two further secondary questions, �Why are cases of

treatable VI in older people so prevalent?� and �How
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might the detection of treatable VI in older people be
improved?� are mainly conjectural with relatively little
available research to review. These issues are considered
in the discussion.
This review is confined to publications in English and

the initial search method and keywords are summarised
in Table 1. After applying the search criteria, publica-
tions that were obviously inappropriate to the review
(e.g. of children) were excluded by viewing the abstract.
For the remaining publications, the full manuscript was
studied and other relevant publications were identified
from the bibliographies. The review concentrates on
papers in refereed journals, but any relevant manu-
scripts that were discovered from other sources have
also been included.
For the secondary question, �What are the major

consequences of VI in older people?�, an initial literature
search (using [low vision OR visual impairment] AND
[quality of life OR falls OR depression]) revealed over
500 publications, several of which were expert opinion
or anecdotal comments. The additional term �control�
was therefore added to refine this search by concentra-

ting on case–control studies or cohort or cross-sectional
studies which controlled for confounding variables. This
secondary question is based on an assumption that the
major consequences of VI in older people are quality of
life, falls, and depression. Many of the papers under
review commented on general consequences of VI in
older people, and these comments confirmed that this
assumption is appropriate.

Introduction: prevalence and main causes of visual

impairment and the effect of age

The definitions of low vision, visual impairment, and
blindness are discussed by Dickinson (1998). This
author also reviewed the incidence, causes, and treat-
ment of low vision and the measurement of visual
performance.
Several major studies have investigated the prevalence

of visual problems in older people, and three commonly
cited early studies are summarised in Table 2. These
studies have tended to primarily investigate the four eye
diseases considered to be the major causes of adult

Table 1. Objectives (key questions) and methodology of review

Question Rationale/detail Initial search and keywords

Primary questions

What is the prevalence of correctable

VI in older people in the UK?

Correctable is taken to mean refractive errors

and cataracts. Particularly pertinent studies

from other developed countries are included

PubMed for: (low vision OR visual

impairment) AND prevalence AND UK.

What proportion of these cases are undetected? Relevant data are extracted from the studies

identified in the search described above

Secondary questions

What are the prevalence and main causes

of VI in older people in developed countries?

To establish the context of the answer

to the primary question

Epidemiological studies with

N > 200 selected from citations

in UK surveys and reviews

identified from above search

What are the major consequences

of VI in older people?

To establish the significance of the answer

to the primary question, concentrating on

quality of life, depression, and falls.

Controlled studies (see text)

PubMed for: (low vision OR visual

impairment) AND (quality of life

OR falls OR depression) AND control

Table 2. Summary of some early landmark epidemiological studies on visual impairment

Parameter/study Kahn et al. (1977) Martinez et al. (1982) Gibson et al. (1985)

Location Framingham, USA Gisborne, NZ Melton Mowbray, UK

Participants 2477, aged 52–85 481, aged 65+ 484, aged 76+

Response rate (%) 84 86 71.5

Cataract (%) 15.5 30.1 46.1

AMD (%) 8.8 6.4 41.5

Glaucoma (%) 3.3 3.6 6.6

Diabetic retinopathy (%) 3.1 0.5 0.4

Best corrected VA 6/9+ 92%a aged 65–74

69%a aged 75–85

81% #, 68.8% $

aAcuities in the Framingham study were not the presenting acuities but were best corrected (after refraction if pinhole test suggested that

presenting acuities could be improved).
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blindness in the USA, but the Framingham study
actually found that more than one-third of blindness
occurred in eyes not known to be affected by these four
diseases (Leibowitz et al., 1980).
Martinez et al. (1982) noted that their study differed

from the Framingham study in the diagnosis of the
conditions studied and that Martinez et al. (1982) tested
under optimal lighting conditions and with optimal
refractive correction. Therefore, the data of Martinez
et al. (1982) is likely to represent an over-estimate of
visual function in everyday life. Differences between the
results obtained by Martinez et al. (1982) and Gibson
et al. (1985) can be at least in part accounted for by the
different ages of the populations. For example, the
prevalence of glaucoma increases with age (although this
effect was only apparent in women in the Martinez et al.
study).
The Framingham eye study (Kahn et al., 1977;

Leibowitz et al., 1980), although often cited, has been
criticised for involving mainly white middle class
Americans (Wormald et al., 1992). The effect of race
was highlighted by Tielsch et al. (1990) in the Baltimore
Eye Survey. This involved 5300 people; 2395 of African
descent and 2913 Caucasians. Those of African descent
had, on average, a twofold greater prevalence of
blindness and VI than Caucasians. This effect of race
was more marked in the younger participants.
Klein et al. (1991) reported on the Beaver Dam Eye

Study. Visual acuity was measured after refraction,
using standardized protocols, on 4926 people between
the ages of 43 and 86 years. Rates of any VI (6/12 or
worse in the better eye) or legal blindness (6/60 or worse
in the better eye), increased from 0.8 and 0.1%,
respectively, in people between the ages of 43 and
54 years, to 21.1 and 2.0%, respectively, in people aged
75 or older. Multivariate analyses showed both gender
(women) and age (older) to be significant and independ-
ent predictors of poorer visual acuity.
Wormald et al. (1992) examined 207 subjects sampled

at random from the database of people aged 65 years
and over at an inner London health centre. Binocular
Snellen acuity was assessed with any spectacles that were
usually worn and central visual fields were tested. The
prevalence of blindness was 1% by the WHO criteria
and 3.9% by the American criteria. The prevalence of
low vision (WHO criteria; worse than 6/18) was 7.7%.
The prevalence of VI (American criteria; worse than
6/12) was 10.6%. Cataract accounted for 75% of cases
of low vision and it was argued that 27% of participants
would probably have benefited from refraction (see
below).
Van der Pols et al. (2000) measured visual acuity in

1362 randomly selected people aged 65 and over who
were not mentally impaired. VI (WHO criteria) was
present in 14.3%.

Massof (2002) reviewed studies on the prevalence
rates of low vision and blindness in the US to evaluate
the sources of disagreement among studies. The main
sources of disagreement were found to be the differing
criteria for low vision and blindness and the different
age ranges of the study populations. The authors also
noted that although in the age group 40–60 years low
vision and blindness are more common in people of
African descent, this race difference may be reversed in
older age-groups. This conclusion is supported by data
from Tielsch et al. (1990).
In a large-scale MRC study, Evans et al. (2002)

investigated the prevalence of VI in people aged 75 years
and older in Britain. Acuities were measured with
Glasgow acuity cards, using any spectacles that were
habitually worn. The sample was obtained from 53
practices in the MRC general practice framework, and
out of 21 241 people who were invited to participate,
visual acuity measurements were available for 14 600
(69%). Of these, 12% had a binocular visual acuity
worse than 6/18 (WHO criterion), of whom 10% had a
binocular visual acuity between 6/18 and 3/60 (low
vision) and 2% worse than 3/60 (blind). Even when age
was controlled for, women had worse acuity than men.
Overall, 19.9% of study participants had a binocular
VA worse than 6/12 (the American definition of VI).
The risk of VI increased markedly with age: for
example, at ages 75–79 years, 5.6% had low vision;
compared with 30.0% at ages of 90 years or older.
Using mid-2001 population estimates for the UK, the
authors estimated that approximately 506 000 people
are living in the community with low vision in the UK.
The authors noted that their estimates of the prevalence
of VI in older people are likely to be an underestimate.
In particular, they did not measure visual fields and
excluded patients in nursing homes. Taylor et al. (1997)
found that three times more people have VI because of
visual field loss than visual acuity loss and Klein et al.
(1991) showed that people who are resident in nursing
homes are 3.3 times more likely to have VI than those
not residing in a nursing home.
Although undoubtedly a very impressive study, one

limitation of Evans et al.’s (2002) data is that the study
population were selected through GPs practices. There
may be a subpopulation of older people with visual
disability who are not active participants in health care
services and have accepted low vision as an inevitable
consequence of ageing and thus not sought optometric
or ophthalmological services. In addition, some may be
deterred from seeking health care through social or
economic factors (discussed below).
The Blue Mountains Eye Study evaluated the change

in visual acuity and incidence of VI in a population-
based cohort, aged 49 years or older, near Sydney
in Australia (Foran et al., 2003). Of 3654 initial
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participants, 2335 (64%) were available for re-examina-
tion after 5 years. VI was defined as visual acuity worse
than 6/12 and severe VI as visual acuity worse than 6/60.
Monocular VI developed in 7.1% and binocular VI in
1.9%. The figures for the incidence of severe VI were 2.1
and 0.1% for monocular and binocular respectively.
It is difficult to pool the data from different studies

because of methodological differences. However, the
studies reviewed here suggest that VI typically affects
about 10% of people aged 65–75, and about 20% of
those aged 75 or older. Most (Leibowitz et al., 1980;
Martinez et al., 1982; Klein et al., 1991; Jack et al.,
1995; Taylor et al., 1997; Sinclair et al., 2000; Van der
Pols et al., 2000; Evans et al., 2002), but not all (Tielsch
et al., 1990) studies have found worse vision in women
than men.

The effects of visual impairment in older people

Quality of life and activities of daily living. Research on
the impact of visual impairment in older people on
quality of life and on activities of daily living is
summarised in Table 3. These studies provide experi-
mental evidence to support the intuitive notion that
clinical vision impairment measures are highly correla-
ted with the capacity to perform activities associated
with everyday life. Furthermore, VI is strongly associ-
ated with impaired quality of life.

Depression. A condition that can adversely influence
the quality of life is depression and this frequently
accompanies low vision in older people (Rovner and
Shmuely-Dulitzki, 1997; Shmuely-Dulitzki and Rovner,
1997; Brody et al., 2001; Warnecke, 2003). The depres-
sion can be particularly acute when a non-visual
disability is also present (Rovner et al., 1996, 2002),
including hearing loss (Heine and Browning, 2002). In
older men the co-existence of vision and hearing
impairments is associated with a significant increase in
mortality (Appollonio et al., 1995). Griffith and Ryan
(2000) cautioned that depressive symptoms in older
people may be misattributed to the process of ageing
and not treated, whereas evidence suggests that depres-
sion is a function of disability and not age per se.
Depression should not be taken for granted as an

inevitable consequence of low vision in older people.
Donohue et al. (1995) described a social skills training
programme for the treatment of depressed, visually
impaired, older adults. Furthermore, depression dimin-
ishes when visual acuity is improved, for example
following cataract surgery (Fagerstrom, 1994).
Depression is not the only mental health issue in older

people with visual problems. Livingston et al. (2001)
found that the prevalence of psychotic illness in people
aged 65 and over was at least 5.6%, and persecutory

symptoms and perceptual disturbance were 2.8 times
more likely to be present if the person was visually
impaired.
Surprisingly, McGwin et al. (2003) found that cata-

ract surgery did not seem to have a significant effect on
reducing depressive symptoms in older people. There is
a need for more research on the effect of visual
interventions on depression in older people with cor-
rectable VI.

Falls and other accidents. The National Service Frame-
work for Older People recognises the burden caused by
falls on patients, their carers, and the NHS. Every year,
over 400 000 older people in England attend Accident
and Emergency (A & E) Departments following an
accident. Reduction in the number and severity of falls is
an NHS target (Department of Health, 2001).
Several researchers have attempted to investigate the

factors, both visual and other, which are associated with
an increased likelihood of falls in older people. A
difficulty with this type of research design is that falls are
multi-factorial (Boulgarides et al., 2003): there are so
many factors that may be associated with falls that the
outcome of research studies inevitably will be limited by
the variables that are studied. Research on this subject,
summarised in Table 4, reveals that VI in older people
significantly increases the risk of falls, typically by a
factor of about two. A limitation of much of the
research in this field is a tendency to only consider visual
acuity. Some studies suggest that other measures of
visual function should also be assessed (e.g. depth
perception, contrast sensitivity, visual fields, and poss-
ibly glare recovery) (see below).

Undetected correctable visual impairment in older
people. So far, this review has established that low
vision is very prevalent in older people and that this
causes a significant worsening of quality of life and is
associated with an increased risk of falls. In view of this,
it is important to know whether there is a very large
group of older people with low vision who are not
receiving the care that they need.
Before reviewing the literature on this topic (which is

summarised in Table 5), two methodological issues will
be briefly discussed: the use of the pinhole test, and
participant selection. Several studies have measured
visual acuity with and without a pinhole, arguing that if
the vision improves significantly with a pinhole then the
patient would be likely to benefit from a refraction.
However, this assumption is unsafe because the pinhole
test is prone to errors from imprecise positioning,
non-uniform cataracts (Rabbetts, 2000, p. 45), and
luminance effects (Eagan et al., 1999). Eagan et al.
(1999) found that pinhole test results were enor-
mously variable, underestimating and overestimating
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post-refraction visual acuity. They cautioned that �the
pinhole test result should not be used as a dichotomizer
for clinical decisions regarding the need for a refraction�.
These factors may explain why some studies reviewed
below have reported difficulties in using the pinhole test
in older people (Evans et al., 2002; Smeeth et al., 2003).
Several studies have investigated people who are

already receiving low vision services. For example, Yap
and Weatherill (1989) carried out a retrospective review
of BD8 (blind registration) forms, Leat and Rumney
(1990) investigated people attending a university-based
low vision clinic, and Ryan and McCloughan (1999)
administered a questionnaire to 90 people recruited
from voluntary societies or social services. Although
these types of studies are important to help improve
current services, they will not be reviewed here as the
present review aims to concentrate on people who are
not receiving appropriate care. This highlights a chal-
lenge for research on this topic: the study population
needs to be a representative sample of the general
population. For example, it would be inappropriate to
investigate those attending an eye clinic as these patients
would to some extent be self-selected as having visual
problems. Investigating people attending a GPs surgery
might also be misleading, as there is likely to be a body
of older people who avoid health care services generally.
This group would �escape the system�, and there may be
several reasons why people would fall into such a group.
They might be wary of health care services, assume that
visual or other deterioration is an untreatable conse-
quence of ageing, or have language or ethnic reasons
(Lindesay et al., 1997) for avoiding NHS consultations.
Detecting these people would be very difficult. Even
surveying people in the street or at community centres
may not be an adequate method of sampling the
population: older people with low vision might tend to
avoid going out. The various studies of undetected low
vision in older people have attempted to address this
challenge of participant selection in different ways.
McMurdo and Baines (1988) investigated visual

acuities, visual fields, pupillary reactions, and fundi of
50 patients attending a geriatric day hospital. Severe,
unexpected visual problems were found in 32%, more
than half of which were remediable by cataract extrac-
tion. The authors noted that most of the patients were
under the direct care of several medical practitioners, yet
undetected visual problems were prevalent.
Tielsch et al. (1990), in a population-based sample of

5300 people in Baltimore, USA, found a �striking
difference between presenting and best corrected visual
acuity�. In their sample 54% of people improved their
presenting vision after refractive correction, with 7.5%
improving three or more lines on a letter chart. These
authors concluded that �there is a significant burden of
visually impairing ocular disease in the community. AT
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significant proportion of this population requires only
refractive services.�
Wormald et al. (1992), in a study described above,

examined 207 participants sampled at random from the
database of people aged 65 years and over at an inner
London health centre. Binocular Snellen acuity was
assessed with any spectacles that were usually worn.
Cataract accounted for 75% of cases of low vision and it
was argued that 27% of participants would probably
have benefited from refraction. This latter conclusion is
based on testing with a pinhole, and the limitations of
this have been discussed above. Wormald et al. (1992)
found that only half the patients with low vision were
known by their GP to have an eye problem.
One approach to sampling a cross-section of older

people is to investigate those attending an A & E
department. It could be hypothesised that even people
who would not normally participate in health care
services would, in an emergency, attend an A & E
department. A disadvantage of this approach is that the
association between falls and VI (Table 4) could cause
studies using this approach to overestimate the preval-
ence of VI. Reinstein et al. (1993) investigated patients
aged 65 and older attending the A & E department of a
hospital in a socially deprived area of London. A
number of patients (196) were not included because they
attended at times when there were too few staff or the
hospital was too busy. Unfortunately, Reinstein et al.’s
method of detecting �correctable undetected visual
acuity deficit (CUVAD)� was to use a pinhole screening
method. The limitations of this test are discussed above.
Of 136 patients, 36% were found to have a CUVAD in

one or both eyes of two lines or more. Indeed, 34% of
participants would have met the 6/12 definition of
partial sight because of CUVAD. Despite the fact that
43% of the patients attended their GP at least once a
month, 87% reported that their GP had never checked
their eyes or vision. Half the patients with significant
CUVAD had not attended an optometrist for 2 years
mainly because of cost. This study was carried out
during a period when primary care NHS eye examina-
tions for older people were not routinely available on
the NHS (NHS funding for these was subsequently re-
introduced). Nonetheless, anecdotal comments from
patients suggest that there are still many older people
who view a visit to an eyecare practice as an expensive
event, and it may be avoided for this reason (Smeeth,
1998).
A similar approach to subject selection was taken by

Jack et al. (1995). They investigated 200 consecutive
patients aged 65 years and over who were admitted to
the Department of Geriatric Medicine at the Royal
Liverpool University Hospital with an acute medical
illness. Using distance Snellen acuities with any distance
glasses that were usually worn, 50.5% were found to
have impaired vision (binocular acuity 6/18 or worse).
This figure rose to 66% for those over the age of
85 years. The patients with impaired vision were given a
full eye examination. Of the 101 patients with impaired
vision, 79% had a reversible cause, and there was a
higher prevalence of low vision than in community
studies. In the group with refractive errors, 59.5% had
not visited an optometrist in the past 3 years. The
prevalence of uncorrected refractive errors contributing

Table 5. Summary of key studies of correctable visual impairment (VI), % VI (<6/12), proportion of the sample with presenting visual acuities of

6/12 or worse. Correctable VI, proportion of study population with VI resulting from cataract and uncorrected refractive errors. Correctable with

glasses, proportion of study population with VI resulting from uncorrected refractive errors. Helped by new glasses, proportion of study population

who would have been helped by new spectacles

Reference Place N Age

% VI

(<6/12)

Correctable

VI (%)

Correctable

with

glasses (%)

Helped by

new glasses

(%)

Cataract

(%)

Tielsch et al. (1990) Baltimore, USA 5300 ‡40 10d NA 7.2 NA NA

Inner London, UK 207 ‡65 11 NA NA 27a 5.8

Reinstein et al. (1993)

Wormald et al. (1992)

London, socially

deprived area

136 ‡65 NA NA 34a,b NA NA

Jack et al. (1995) Liverpool, UK 200 ‡65 51 40 20 20 19

Taylor et al. (1997) Melbourne, Australia 3271 ‡40 4c NA NA 60 NA

Reidy et al. (1998) North London 1547 ‡65 30 22 9b NA 30b

Liou et al. (1999) Victoria, Australia 4735 ‡40 NA NA 10 NA NA

Sinclair et al. (2000) Wales, UK 385 ‡65 31 NA NA 17a NA

Van der Pols et al. (2000) Mainland UK 1362 ‡65 28 NA NA 21a NA

Foran et al. (2002) (2 cohorts) Blue Mountains 3654 ‡49 11.1 NA 7.5 NA NA

in Australia 3509 8.3 NA 5.6 NA NA

Smeeth et al. (2003) UK 4340 ‡75 29 NA NA 5a NA

NA, data not available. Ages are in years. aUsed pinhole test, not full refraction; visual acuities are binocular except: bone or both eyes, cbest eye,
dnot stated but presumed to be best eye.
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to the impaired vision was 40%. These authors found a
particularly high prevalence (76%) of VI in people who
were admitted with falls. This concurs with research
reviewed in Table 4.
Taylor et al. (1997) carried out a door-to-door census

in the Melbourne area of Australia to identify non-
institutionalised residents aged 40 or over, who were
invited to attend a clinic for an eye examination. Of
those eligible, 83% (3271) participated and the eye
examination included a refraction and visual field
testing. Refraction improved the best eye’s acuity by at
least one Snellen line in 60% of people. It should be
noted that one line is not a very demanding criterion,
and is close to the test–retest confidence intervals for
some individuals (Lovie-Kitchin and Brown, 2000).
Taylor et al. (1997) concluded that �it is quite extraor-
dinary that the number of people with VI could be
halved simply by the provision of new spectacle correc-
tion�, despite refraction in Australia being covered by a
national health insurance system. This study is likely to
have under-estimated the prevalence of VI, as people in
nursing homes were excluded and these people are 3.3
times more likely to have VI than those not residing in a
nursing home (Klein et al., 1991).
A detailed study of the prevalence of VI in North

London was carried out by Reidy et al. (1998). These
authors sampled patients aged 65 or older registered
with general medical practices, and managed to obtain
data from 84% of those contacted. The authors assessed
the effect of refractive errors using a pinhole and with an
autorefractor, but it is not clear how they used these
data to determine which cases of VI were remediable by
spectacles. In the study population of 1547, the preval-
ence of bilateral VI (visual acuity <6/12) was 30%, of
which 72% was potentially remediable (by spectacles or
surgery). In other words, the unmet visual need in this
population-based study was 22% of the population aged
65 or over. Overall, 87% of those with VI or glaucoma
were not in touch with eye care services. Three quarters
of the people with definite glaucoma were not known to
the eye care services.
Liou et al. (1999) carried out a large population-based

study in an Australian (Victoria) population. They
obtained an 84% participation rate, with a total of 4735
participants. These authors found that 10% of the study
population could have been improved by one or more
lines of a Snellen chart with updated refractive correc-
tion. The risk of under-corrected refractive error
increased by 1.8 times for every decade of life starting
at 40 years of age.
Another approach to detecting the true prevalence of

low vision in older people is to assess the visual function
of older people in their homes. Sinclair et al. (2000)
screened for impaired distance visual acuity in people
aged 65 years or older living at home in three districts of

Wales. They compared 385 people with diabetes mellitus
with 385 age and gender matched controls. Not
surprisingly, a high proportion (40%) of those with
diabetes had impaired visual acuity, but impairment was
also found in 31% of controls. The pinhole test
suggested that refraction might improve visual acuity
for 54% of the controls with a VI.
Van der Pols et al. (2000) measured visual acuity with

and without a pinhole in 1362 randomly selected people
aged 65 and over who were not mentally impaired.
Vision improved 0.2 log units or more (typically, 2
Snellen lines) with a pinhole in 21% of participants.
An epidemiological study by Minassian et al. (2000)

looked at the unmet need for the treatment of one
specific cause of low vision in older people: cataract.
They estimated that 2.5 million people are waiting for
cataract surgery, and an additional 700 000 die with
impaired vision from un-operated cataract in England
and Wales. In passing, it is worth noting that Owsley
et al. (2002) found that older adult drivers with cataract
who underwent cataract surgery and intraocular lens
implantation had half the rate of crash involvement
during the follow-up period compared with cataract
patients who did not undergo surgery.
Foran et al. (2002) described data from the Blue

Mountains Eye Study (near Sydney, Australia) which
initially evaluated 3654 (a participation rate of 82%)
non-institutionalised permanent residents aged 49 years
or older. After 5 years another cross-section of the
population was examined, comprising 3509 persons,
2335 of whom were in the original cohort and 1174 of
whom had moved into the area and age-group. The eye
examination included distance visual acuity with any
glasses and testing with an auto-refractor. VI was
defined as acuity worse than 6/12. Despite the relatively
young age of the study population, in the initial cross-
section, 7.5% of participants had correctable VI and
3.6% had non-correctable impairment. The correspond-
ing rates in the second cross-section were 5.6 and 2.7%.
Correctable VI was associated with poorer general
health, living alone, and lower socio-economic status
and/or increasing dependency. Uncorrected refractive
errors accounted for over two-thirds of cases of VI in
both cohorts. This study is likely to have under-
estimated the prevalence of VI, as people in nursing
homes were excluded and these people are 3.3 times
more likely to have VI than those not residing in a
nursing home (Klein et al., 1991). Foran et al. (2002)
advocated recommending regular eye examinations to
older people.
Smeeth et al. (2003) investigated 4340 home-dwelling

people aged 75 years or over randomly selected from the
lists of 20 general practices. Distance visual acuity
testing revealed 29% to have a presenting acuity of
worse than 6/18 in either eye. Of these, 17% had a
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pinhole-corrected acuity of better than 6/18, suggesting
that the reduced vision could be at least partly attributed
to refractive error. However, the authors note the
proportion attributable to refractive error will have
been under-estimated because many people did not
complete a pinhole assessment, reporting that it was
difficult to use.
Not all authors agree about the level of undetected

VI. A review of the service need and provision for age-
related macular degeneration (AMD) by Fletcher et al.
(2001) argued that there is no �hidden iceberg� of
undetected VI due to AMD. Their most conservative
estimate of people with undetected visually impairing
AMD would suggest that 35% are unknown to their
GP. However, these authors also note that it cannot be
assumed that because people with vision loss were
known to their GP, this means that their vision
rehabilitation was adequately managed. Fletcher et al.
(2001) argued that the fundamental large-scale re-
structuring of the primary health care sector may hinder
rather than help efforts to tackle and resolve the
inequity and fragmentation of low vision service provi-
sion.
Table 5 gives an overview of the key studies described

in this section. In summary, overwhelming evidence
suggests that there is a large group, between 20 and
50%, of older people who have reduced vision that is
undetected. The majority of these people have treatable
visual problems, such as refractive errors and cataract.
Undetected glaucoma is also likely to be prevalent and,
although the visual loss from glaucoma is not reversible,
the condition should be treated to prevent further visual
loss (Madeiros and Weinreb, 2002). It is particularly
startling that, in so-called developed countries, between
7 and 34% of older people have VI that could simply be
cured by appropriate spectacles. Indeed, in several
studies more than half of cases of VI could be accounted
for by under-corrected refractive errors.

Discussion

Why is correctable visual impairment so prevalent?

Why do so many older people have correctable but
untreated visual impairment? There has been little
research to address this question, but some of the likely
issues are discussed below.
Older patients with low vision may not seek low

vision services because they assume that nothing can be
done (Reidy et al., 1998) or because they have been told
or led to believe that nothing can be done to improve
their sight (Ryan and McCloughan, 1999). Others may
have simply giving up waiting for a low vision assess-
ment (Reidy et al., 1998), as the wait for these can be
anything up to a year (Ryan and Culham, 1999).

According to one audit, a quarter of patients who
should be attending the hospital eye service are lost to
follow-up (Hillman, 1994). The patients who were
�retrieved� had suffered appreciable morbidity. Feedback
from the patients led the author to emphasise the need
for allowing more time for older people and making sure
that instructions are fully understood. It should be
acknowledged that it is also possible that people with VI
who do not seek ophthalmic services might not feel that
their VI is greatly interfering with their quality of life
and that this is why they do not seek ophthalmic care.
However, in the present authors� opinion the adverse
effects of VI on quality of life are both well-supported
by the available literature and have considerable face
validity.
Some older people with low vision may also have

mobility problems or cognitive impairment and this is
another reason why some individuals may not avail
themselves of low vision services. Ryan and McClou-
ghan (1999) noted the need for a safety net to provide
for the care of those with low vision who do not self-
refer into the system. Another problem is inappropriate
criteria that are sometimes applied before people can
access low vision services (Ryan and Culham, 1999).
Pollard et al. (2003) used interviews and focus groups

to investigate the factors that Australian adults with low
vision felt were barriers to accessing low vision services.
The perceived barriers related to awareness of services
among the general public and eye care professionals,
understanding of low vision and the services available,
acceptance of low vision as a consequence of ageing, the
referral process, and transport.
One important factor that has not been fully inves-

tigated is the effect of ethnicity. For example, in the
study of Reidy et al. (1998) in north London, 94.3% of
the participants were Caucasian. This figure is not
representative of the inner London population (of which
approximately half the population are Caucasian;
Campbell et al., 2001), and is certainly not representa-
tive, for example, of inner south London.
Lindesay et al. (1997) interviewed 150 Hindu Gujarati

people and 152 Caucasian people in Leicester randomly
sampled by a computerized linguistic analysis of the
patient’s name on a district health authority list. The
authors found clear evidence of a lower uptake of
services by elderly Asian Gujarati people. This was not
the result of better health but may be explained by
greater family support together with a lack of know-
ledge of and dissatisfaction with what is available.
Higher rates of diabetes and impaired vision were
evident in the people of Asian Gujariti background.
This is supported by a recent study (Pardhan and
Mahomed, 2002), which found an under-representation
of Asian people in the Low Vision Register in Bradford,
despite the fact that VI is particularly common in people
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of Indo-Asian racial origin (Hayward et al., 2002).
Reidy et al. (1998) found a suggestion of an association
between some ophthalmic problems and degree of
under-privilege, which may be very relevant to some
areas of the country.
Some older people with diabetes may have poor

vision despite passing �vision� screening tests. Many of
the protocols that screen for eye disease in diabetes only
involve a photographic analysis of the retina, which is
the screening method currently favoured in the UK
(National Institute for Clinical Excellence, 2002). Whilst
this will often detect significant diabetic retinopathy,
people with diabetes are predisposed to a variety of
ocular pathologies (Leibowitz et al., 1980). The majority
of VI in those with diabetes is not due to diabetic
retinopathy (Rhatigan et al., 1999; Prasad et al., 2001),
so many patients with low vision will be missed by this
type of screening.

Improving the detection of visual problems in older people

Is screening for visual problems in older people justi-
fied? At present, it seems to be often assumed that
older people with low vision will automatically detect
their problems and seek optometric and/or medical care.
The present review shows that this is very often not the
case. Two different (but not mutually exclusive) approa-
ches to improving the detection of visual problems in
older people are to better publicise the need for regular
optometric eye examinations and to screen for visual
problems in older people. Only a few studies have
evaluated screening and these will now be summarised.
Smeeth (1998) applied Wilson’s criteria (Wilson and

Junger, 1968), developed specifically for reviewing the
evidence around community screening programmes, to
assess the likely effectiveness of screening older people
for impaired vision in primary care. They concluded that
�on present evidence, screening cannot be recommen-
ded�. This interesting paper included a review of studies
comparing questions about visual problems with visual
acuity measurements. This showed that single questions
are generally poor at detecting clinically significant
reductions in acuity. Unfortunately, the only �screening
tests� that the author considered were distance acuity, the
pinhole test, reading charts, and questions about vision.
Smeeth (1998) noted that little is known about the

needs of older people who have not previously reported
a visual problem, but are found to have VI on screening.
The effects of treating such unreported VI have not been
evaluated. Although this is true, the present review
suggests that many of these cases will have readily
treatable visual problems such as cataract and refractive
errors. It would seem likely that most people would
appreciate the improvements (e.g. in quality of life and
reduced risk of falls) that would be associated with

treatment. Smeeth called for more research to assess the
needs of older people with unreported visual problems.
Smeeth and Iliffe (1998) reported a systematic review

of evidence from randomised controlled trials on the
effectiveness of screening older people for impaired
vision in a community setting. An updated version of
this review was published in 2003 as a Cochrane review
and is discussed below.
Increases in longevity will involve a significant

increase in the number of drivers who are older people.
It might be hypothesised that vision screening of older
people might therefore help to improve driving safety.
However, Brayne et al. (2000) found that older drivers�
self-reports indicated that a process of self-selection
takes place among older drivers to limit the number who
are likely to have VI. It should be noted that these
authors did not actually measure distance visual acuity
(although they did measure near acuity).
Langley-Hawthorne (2003) used prevalence estimates

from the North London Eye Study (Reidy et al., 1998)
to estimate the annual cost associated with vision
impairment in people over the age of 65 years. She
suggested that if an early screening programme could
reduce the prevalence of cataract by 10% (to a preval-
ence of 20% in the elderly), the UK government could
save £3.1 billion annually. Although the present review
concentrates on correctable VI, it should be noted that
Langley-Hawthorne (2003) also commented on glau-
coma. The calculations suggested that if only 10% of the
glaucoma population received earlier treatment that
arrested the development of VI then this kind of
programme could save the government between £555
million and £1 billion.
Smeeth and Iliffe (2003) carried out a Cochrane

review of double-masked randomised controlled trials of
community screening for VI in older people. The
outcome measure was the level of VI in the population
at the end of the trial, at least 6 months after screening.
Only five such trials were found, and amazingly in all
five trials the �vision screening� was simply questions
about vision and the outcome was assessed by an
interview or postal questionnaire. A similar proportion
of participants in the screened and non-screened groups
reported visual problems at follow-up, so the reviewers
concluded that there is no evidence that community-
based screening of asymptomatic older people results in
improvements in vision. The reviewers note several
possible explanations for the lack of effectiveness: the
visual assessment was just one component of multi-
phasic screening; vision screening would only be expec-
ted to bring about an improvement in vision if there
were effective interventions that were acted upon
following screening; participants may not have per-
ceived a need for intervention; and questions about
vision have been shown to have a poor sensitivity for
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detecting VI. To the present authors, this is the most
important point: none of the trials used any clinical
assessment of visual function.
Scuffham et al. (2003) investigated the cost of falls

attributable to VI in the UK. The cost per annum in the
UK was found to be more than £1/4 billion. The authors
felt that a campaign to reduce the incidence of falls in
the visually impaired population may be cost-saving, but
because at least 65% of those with VI are not registered
as blind or partially sighted, a population-wide cam-
paign is preferable. For a similar reason, they also
advocated widespread screening for VI.
Clearly, there are many questions that remain to be

answered about vision screening for older people. Two
of these will now be discussed: who is best placed to
screen and what tools might be most appropriate for
screening?

Who is best placed to screen for visual problems in older
people? Screening by general medical practitioners has
the potential for reaching the vast majority of older
people; 98.5% patients aged 65 years and over who
attended anA&EDepartment were registered with aGP
(Reinstein et al., 1993). Bulpitt et al. (1990) reviewed the
history of health screening in older people and concluded
that screening by general practitionersmay beworthwhile
forVI.Reinstein et al. (1993) felt that a pinhole testwould
be a useful procedure for GPs to carry out as part of their
general older health screen to detect CUVADs. However,
as noted above there are limitations to the usefulness of
the pinhole test. Evans et al. (2002), in a large-scale study
that was described earlier in this paper, attempted to use a
pinhole test to detect uncorrected refractive errors. They
noted that the pinhole test was not easily used in their
population. Indeed, only 62%of peoplewith visual acuity
less than 6/18 in either eye completed a pinhole test
satisfactorily, and this aspect of the study could not be
described as a success. Smeeth et al. (2003) also reported
that many people with reduced acuity could not complete
a pinhole assessment.
Smeeth (1998) noted that although attendance rates

for the over-75 GP screening is reported to be 48–63%, a
total of 90% of people in the over 75 age group see their
GP at least one a year, making high coverage rates
feasible. On the other hand, doubts about the usefulness
of screening for visual problems by GPs have been
raised by Mangione et al. (1992) and Brabyn et al.
(2001). Where opportunistic screening of vision occurs,
for example during a consultation with a GP, this
typically consists of measuring high contrast distance
visual acuity. Several studies confirm that this is of
limited use as an indicator of visual function in older
people. Additionally, this approach to vision screening
would not be likely to detect the visual problems that are
most likely to be associated with falls, as outlined above.

Smeeth et al. (2003) described a cluster randomised
trial of 20 general practices in the UK in which 4340
home-dwelling people aged 75 years or over were
randomly sampled from the practices. These people
had their visual acuity tested and those with VI were
referred to eye services. The distance visual acuity was
tested binocularly and monocularly and, if below 6/18,
with a pinhole. Three to five years after screening the
relative risk for visual acuity less than 6/18 in either eye
comparing universal with targeted screening was 1.07
(95% confidence interval 0.84 to 1.36, p ¼ 0.58). At this
time, the mean composite score in the National Eye
Institute Visual Function Questionnaire was very similar
in the screened to the unscreened control group. Smeeth
et al. (2003) concluded that further research into strat-
egies to improve vision of older people is needed. The
present authors would suggest that an investigation is
needed of the most appropriate tests for screening since,
as Smeeth et al. (2003) found, visual acuity alone is
unlikely to be adequate.
Annual health checks for older people, including at

least verbal questioning about visual health, have been
part of the general medical practitioners� statutory
requirements under the current GP contract
(Department of Health, 1989). This is, however, about
to be superseded by a new contract that makes no
mention of screening for health problems in older people
(Department of Health, 2003). Similarly the National
Service Framework for Older People, whilst it contains
targets for reducing the number of falls experienced by
older people and aims to promote health and active life
in older age, makes no specific reference to screening for
visual problems (Department of Health, 2001). Given
this, and the opportunity for better integration of
primary care services offered by the latest reorganisation
of health services (Department of Health, 2000), it may
be that screening for VI can be best offered by those
primary care practitioners with specialist skills and
equipment, namely optometrists. However, Smeeth
(1998) noted that fear of costs is consistently cited by
a proportion of older people in studies looking at
reasons for non-attendance at optometrists. More
research is needed to determine the best personnel to
use for screening for visual problems in older people.

Screening methods to detect visual problems in older
people. It was noted earlier in this review that falls are
a major problem in older people, and that visual
problems can increase the risk of an older person having
falls. Several authors have therefore attempted to
determine a screening test battery that will detect these
visual problems. Lord and Dayhew (2001) investigated
which screening tests are most predictive of falls in older
people. They evaluated a range of visual tests (high and
low contrast visual acuity, edge contrast sensitivity,

174 Ophthal. Physiol. Opt. 2004 24: No. 3

ª 2004 The College of Optometrists



depth perception, visual fields) and non-visual tests
(measures of sensation, strength, reaction time, bal-
ance). Visual parameters were associated with increased
risk of falls, with the strongest visual risk factors being
impaired depth perception, contrast sensitivity, and low-
contrast visual acuity.
The desirability of an assessment of visual field was

highlighted by Taylor et al. (1997), who evaluated 3271
residents (83% of those eligible) aged 40–98 years.
These authors found that nearly three times more
people had VI because of visual field loss than visual
acuity loss. Wormald et al. (1992) found that visual field
testing on a modern automated instrument was possible
with 81% of unselected people aged 65 years and over.
Taylor et al. (1997) managed to carry out automated
perimetry on 89% of those aged 40 years or over.
A large study by Brabyn et al. (2001), which investi-

gated 900 participants, listed as one of its goals the
establishment of a practical test protocol for vision in
older people. The results indicated that spatial vision of
individuals cannot be well predicted from acuity meas-
urements alone. This highlights the importance of
incorporating additional vision tests, and particularly
those that more closely resemble everyday viewing
conditions.
The performance of people with VI at everyday tasks,

like recognising faces or facial expressions, can be
improved with magnification devices (Tejeria et al.,
2002). Interestingly, Tejeria et al. (2002) discovered little
evidence for a correlation between self-rated difficulty in
face recognition and measured performance at recog-
nising faces or facial expressions. The authors concluded
that further work is needed to explore the complex
relation between the perception of disability and meas-
ured performance.
Smeeth and Iliffe’s (2003) review (described above),

suggests that an effective screening programme must do
more than just asking questions about vision and
Smeeth et al. (2003) study implies that simple visual
acuity measurement with and without a pinhole is also
inadequate. However, there has been relatively little
research on which tests might be most appropriate for
vision screening of older people. Indeed, Ivers et al.
(2001) found that current vision tests were not partic-
ularly good at detecting eye disease compared with the
gold standard of a full eye examination. There is a
definite need for more research to evaluate whether a
visual screening tool can be developed with adequate
sensitivity and specificity. If it cannot, then it would
seem to be more appropriate to devote resources to
increasing the number of older people having full eye
examinations with optometrists on an annual basis.
Many of the studies reviewed in this paper allow some

inferences to be drawn about which vision tests might
potentially be most useful in vision screening of older

people. These will now be listed although it is noted that
further work will be required to evaluate which combi-
nation of these tests would constitute the optimum
trade-off between sensitivity, specificity, time, equip-
ment and personnel. The literature suggests that a vision
screening system for VI in older people might usefully
test the following functions: visual acuity (Felson et al.,
1989; Lord et al., 1991; Harwood, 2001; Legood et al.,
2002; West et al., 2002; Ivers et al., 2003) preferably
using a logMAR type of test (Bailey and Lovie, 1976)
[probably only monocular readings are necessary
(Rubin et al., 2000)], contrast sensitivity (Lord et al.,
1991; Harwood, 2001; Lord and Dayhew, 2001; Haymes
et al., 2002; West et al., 2002) and/or low contrast acuity
(Lord and Dayhew, 2001), stereo-acuity (Felson et al.,
1989; Gresset and Meyer, 1994; Harwood, 2001), and
visual fields (Taylor et al., 1997; Haymes et al., 2002;
Ivers et al., 2003). Although the present review is
primarily concerned with correctable visual problems,
an advantage of including visual field testing is that this
would also allow some cases of glaucoma to be detected.
When reduced vision is detected, the first step should

be referral to an optometrist (Wormald et al., 1992).
The optometric eye examination would detect the many
cases where visual acuity can be improved by refractive
correction alone (Tielsch et al., 1990; Taylor et al., 1997;
Liou et al., 1999; Foran et al., 2002). Additionally, more
than 40% of older eyes with ocular pathology have more
than one type of pathology (Leibowitz et al., 1980), and
the optometrist can diagnose the disease(s) and prioritise
the referral.
Recently, computerised methods of automated vision

testing and reporting have been used with success in
occupational vision screening (Thomson, 1994) and in
children’s vision screening (Thomson and Evans, 1999,
2001; Thomson, 2002). A combination of the tests
described above could be included in a computerised
program. Such a system might be an effective method of
screening for visual problems in older people, for
example, in GP surgeries and falls clinics.

Recommendations. The Low Vision Services Consensus
Group (1999) recommended that low vision services
should be available in the form of support and infor-
mation immediately following diagnosis of an ocular
condition, and then the assessment and provision of
elements of low vision services should begin within
6 weeks. They also stressed that continued support is
essential, with clients being able to return to any part of
the service without the need for re-referral. In some low
vision clinics, people are only allowed access to the clinic
if they have followed a prescribed referral pathway
(typically, optometrist fi GP fi ophthalmologist).
Ideally, it would seem preferable to adopt a more
flexible approach, where people could gain access to low
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vision clinics on the basis of need. If people could easily
self-refer to such a clinic then this might help to detect
otherwise unknown cases of low vision. The clinic may
then need to refer to a community optometrist or an
ophthalmologist, so that the referral pathway would
become bi-directional. This would improve the detection
of cases of correctable VI, as highlighted in this review.
Although harder to administer than the conventional
clinic, such a �client-led� system would be more likely to
meet the public’s needs.
Primary care optometric services arewidely available in

the community. There must be very few, if any, towns in
the UK where an NHS eye examination with an optom-
etrist could not be arranged within amatter of days, often
hours. Eyecare services are widely publicised and adver-
tised, although the emphasis on products rather than care
may be counterproductive in some cases. Nonetheless, it
seems very likely that all sectors of society know of the
existence and function of community optometrists and
opticians. Yet, this review clearly shows that many older
people have undetected poor vision. It would seem
therefore desirable that research should be carried out
to identify the optimum method of screening for visual
problems in older people (as outlined in the previous
section). If a sufficiently sensitive, specific, and cost-
effective screening tool can be developed then ideally all
older people could undergo periodic vision screening. If
this is not attainable, then the literature allows certain
conclusions about population groups who should be
targeted. Klein et al. (1991) found that 60% of people
resident in nursing homes had some form of VI, and these
people were 3.3 times more likely to have VI than those
not residing in a nursing home (Klein et al., 1991).
People with physical handicaps are 6–8 times more

likely to have VI, and those with learning disabilities are
12–23 times more likely to have VI (Giltrow-Tyler,
1997). People with learning disabilities, or other forms
of intellectual impairment, may suffer an additional
disadvantage as high IQ can help people to overcome
some of the difficulties associated with VI (Dickinson
and Rabbitt, 1991).
People with diabetes should also be targeted, even if

they already participate in screening involving fundus
photography. This is because diabetics are more prone
to other ocular conditions in addition to diabetic
retinopathy (Rhatigan et al., 1999; Prasad et al., 2001),
and this risk increases with duration of diabetes
(Leibowitz et al., 1980). Compared with age-matched
controls, people with diabetes are twice as likely to have
age-related macular degeneration, 1.65 times more likely
to have cataract, and 1.33 times more likely to have
glaucoma (Leibowitz et al., 1980). Overall, Hayward
et al. (2002) calculated a threefold increase in the risk of
VI in the diabetic as compared with the general
population.

Vision screening is one approach that we believe
should be investigated with further research. A comple-
mentary approach is to better publicise the optometric
eye examination as an essential yearly health check for
all older people.
It was noted above, that some authors have expressed

concern that the fundamental large-scale re-structuring
of the primary health care sector may hinder rather than
help efforts to tackle and resolve the inequity and
fragmentation of low vision service provision (Fletcher
et al., 2001). It seems quite likely that the burgeoning
number of local initiatives will lead to a greater diversity
of standards, to the advantage of people in some
localities and the disadvantage of others. On the other
hand, the new models of commissioning and delivering
multi-professional patient-centred care give great scope
for recognising and addressing correctable vision prob-
lems in older people and through doing so reduce the
levels of morbidity and improve the quality of life of a
group currently under-served by the NHS. A major
challenge will be to ensure a uniform standard of care
across the country.

Conclusions

There is overwhelming evidence that there is a very large
population of older people with low vision who are not
receiving appropriate health care. The evidence also
suggests thatmany of these people could be helped greatly
by refractive correction or cataract surgery. These prob-
lems are more likely to be present in disadvantaged
members of society: those from lower socio-economic
groups and those with physical and/or learning disabil-
ities. These findings are not just abstract visual data: the
observed inequalities have an important impact on
quality of life and are associated with substantially
increased risk of falls. In addition to the pain and distress
that these cause, they also represent a considerable drain
on resources, both of the NHS and of care providers.
The notion that older people with poor vision will all

regularly attend optometrists for refractive corrections
and the detection of ocular pathology is clearly little
more than just an ideal. Even the cases where pathology
is diagnosed and who are seen by an ophthalmologist
often fail to receive appropriate low vision services.
Properly funded publicity may help to encourage more
of the older population to view optometric care as an
essential annual health check. A complementary ap-
proach is annual visual screening of the elderly, possibly
as part of GPs annual health check on people aged
75 years and older. The new integration of primary
health care services can be used as an opportunity to
develop more acceptable and patient-centred eye care
for older people, especially those not presently in
contact with the NHS.
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