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Background/aims: Uveitis is a major cause of visual morbidity in the working age group. The authors
investigated the duration, degree, and causes of visual loss in uveitis patients with the aim of better
defining the visual morbidity and identifying potential risk factors.
Methods: A retrospective, non-interventional, observational survey of 315 consecutive patients attending a
tertiary referral uveitis service.
Results: The mean duration of follow up was 36.7 months. Reduced vision ((6/18) was found in 220/
315 (69.95%) of the patients with a subset of 120 patients having vision (6/60. Unilateral visual loss
occurred in 109 (49.54%), while 111 (50.45%) had bilateral loss. The mean duration of visual loss was
21 months. Of the 148 patients with pan-uveitis, 125 (84.45%) had reduced vision, with 66 (53%) having
vision (6/60. Main causes of visual loss were cystoid macular oedema (CMO) (59/220, 26.8%),
cataract (39/220, 17.7%), and combination of CMO and cataract (44/220, 20%). The following were
predictive of a poorer visual prognosis: pan-uveitis (p = 0.0005), bilateral inflammation (p = 0.0005),
increasing duration of reduced vision (p = 0.0005), an Indian or Pakistani ethnic background (p = 0.004),
and increasing patient age (p = 0.02).
Conclusion: Prolonged visual loss occurred in two thirds of uveitis patients, with 70 (22%) patients meeting
the criteria for legal blindness at some point in their follow up. Older patients with bilateral inflammation
and an increasing duration of reduced vision are at the greatest risk of severe visual loss ((6/60). CMO
and cataract were responsible for visual loss in 64.5% of patients.

U
veitis is a term used to describe a group of intraocular
inflammatory diseases that can occur at any age but
predominantly affects patients in the working age

group.1 The average annual incidence of uveitis has been
reported as approximately 14–17 per 100 000, rising to a peak
in the 20–50 age group, when it then declines.2–6 The total
population prevalence of uveitis varies geographically; 38 per
100 000 in France,4 68–76.6 per 100 000 in Finland,7 around
200 per 100 000 in the United States,2 and is estimated to be
730 per 100 000 in India.8 It can cause devastating visual loss
and is the fifth commonest cause of visual loss in the
developed world, accounting for about 10–15% of the cases of
total blindness (World Health Authority definition) and up to
20% of legal blindness.2 9–11 The WHO defines blindness as the
best corrected vision in the better eye of less than 3/60 or a
visual field (10 ,̊ whereas severe visual impairment is
defined as the best corrected visual acuity in the better eye
of 3/60 or more, but less than 6/60 or a visual field (20 .̊
Legal blindness can be defined in certain countries as the
level of blindness that makes a person eligible for social
support and financial benefits.
The main causes of vision loss in the 20–60 years age group

include diabetes (20%), tapetoretinal degeneration (20%),
congenital anomalies (20%), uveitis (10%), and trauma
(5%).1 Of these, only blindness caused by diabetes and
uveitis is potentially treatable. Most of the published data on
blindness focus on the older age group with very few data
available for this age group. Recent epidemiological studies
looking at serious eye diseases and blindness do not even
mention uveitis.13–18

With a majority of the patients in the working age group,
the potential social and economic costs are tremendous. For a
disease with such far reaching consequences, relatively few
data exist about visual morbidity caused by uveitis. A
comprehensive review of the literature that included
Embase, Medline, OHE HEED, and the Cochrane library
(database of systematic reviews DARE, CCTR, NHS EDD) up

to July 2003 found no studies of the economic cost of
blindness from uveitis.
The aims of this retrospective, observational, non-inter-

ventional study are to investigate the degree, duration, and
causes of visual loss in uveitis patients. The duration of
uveitis associated visual loss has not previously been
investigated. We feel this is a key factor in providing a better
insight into the socioeconomic implication of this disease, by
not only identifying those patients with permanent visual
loss but also any subgroup of patients with a severe but
temporary visual disability.

PATIENTS AND METHODS
The medical records of 315 consecutive patients attending a
tertiary referral uveitis service at the Birmingham and
Midland Eye Centre over a two year period (January 1998
to December 2000) were reviewed. All patients had under-
gone a detailed clinical history and ocular examination
including visual acuity, pupillary reactions, slit lamp exam-
ination, intraocular pressure (IOP) measurement, posterior
pole biomicroscopy, and indirect ophthalmoscopy. Where
appropriate, patients were investigated for any underlying
disease association. The data recorded included age, sex, race,
duration of follow up, and laterality of inflammation and
causes of visual loss. Patients were identified as having
permanent ocular damage if they had irreversible changes,
such as macular scarring or atrophy, lamellar macular hole
formation, optic atrophy, and so on. The anatomical site of
inflammation was used to classify the uveitis according to the
recommendations of the International Uveitis Study Group.9

Snellen visual acuity was recorded at each visit. For the
purpose of this study, visual loss was defined as best
corrected vision of 6/18 or worse. Patients with visual
morbidity were subdivided into two groups: those with

Abbreviations: AU, anterior uveitis; CMO, cystoid macular oedema,
IOP, intraocular pressure; LO, lens opacity; VQOL, vision quality of life.
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moderate visual loss defined as 6/18 to 6/36, and those with
severe visual reduction defined as (6/60. In addition to the
degree of reduced vision, the duration of visual loss was also
calculated. As the level of vision in uveitis may fluctuate with
varying severity or sequelae of inflammation, the total
duration of visual loss was calculated by adding the duration
of individual episodes. The causes of visual impairment were
also recorded.
Statistical analysis was carried out using MINITAB

statistical software, version 13.1 (Minitab Inc, University
Park, PA, USA). The impact of patient sex, race, type of
uveitis, age, and age of onset on visual loss, was analysed
using binary logistic regression while the association between
duration, laterality of inflammation, and severity of visual
loss were analysed using a two sample t test and Mann-
Whitney test.

RESULTS
A total of 315 consecutive uveitis patients with a mean age
of 48 years (range 7–86 years) and a mean duration of
follow up of 36.71 months (standard deviation 53.73, range
2–360 months) were included in the study. Patient demo-
graphics are presented in table 1 and the type of uveitis in
table 2. Within this cohort of 315 patients, 220 (69.95%) had
visual loss of (6/18 in at least one eye. Of this subset of 220
patients with unilateral or bilateral reduced vision, 100
(45.45%) had moderate visual loss (6/18–6/36), and 120
(54.54%) had severe visual loss of (6/60. Some degree of
permanent visual damage was found in 54/220 (24.5%)
patients; 11 patients had unilateral and 46 had bilateral
damage. Only 36 of the 315 (11.4%) patients met the WHO
blindness criteria.
Of the 315 patients chronic unilateral intraocular inflam-

mation was present in 107 (34%) patients and resulted in
reduced vision (moderate and severe) in 68 of those (63%).
Moderate loss was in 19/68 (28%), and 49/68 (72%) had
severe reduction in vision. Bilateral inflammation was
present in 208/315 (66%) patients with 152/208 (73%) having
moderate or severe visual loss; 41/152 (27%) lost vision in one
eye and 111/152 (73%) in both eyes. Of the 111 patients with
bilateral visual loss, 70 (63%) experienced severe visual loss,
thus meeting the criteria for legal blindness in many parts of
the world.
The mean duration of visual loss was 20.35 months for

patients with moderate visual loss and 22.8 months in
patients with severe loss of vision. In patients with unilateral
visual loss the mean duration was 20 months whereas it was
42.61 months in patients with bilateral visual morbidity.
Visual loss was more common in patients with pan-uveitis

(125/148, 84.45%), followed by anterior uveitis (AU) (45/81,
55.5%). Of the patients with AU, 40 had acute AU and 41 had

chronic AU. Visual reduction was more common and severe
in the chronic AU subgroup (table 2).
Of the patients under the age of 40 years (n=111, 35.5%),

40% had pan-uveitis and 24.8% had bilateral visual loss. In
the 40–60 years age group (n=120, 38%), 48.3% had pan-
uveitis and 29.8% had bilateral loss of vision. For patients
over 60 years of age (n=87, 26.5%) pan-uveitis was found in
46% of the cases but prevalence of bilateral visual morbidity
increased to 49%.
In the 220 patients with visual loss the main causes were

cystoid macular oedema (CMO) (n=59, 26.8%), cataract
(n=39, 17.7%), and a combination of CMO and cataract
(n=44, 20%). A variety of other causes including glaucoma,
band keratopathy, vitreous debris, severe vitritis, retinal
detachment, optic neuropathy, epiretinal membrane forma-
tion, and submacular fibrosis resulted in visual loss in an
additional 78 (35.5%) of the patients (table 3).
The following were found to be strong predictors of visual

loss (table 4): pan-uveitis (p=0.0005, OR=4.14, 95% CI 2.37
to 7.24), an Asian (Indian or Pakistani) race (p=0.004,
OR=2.65, 95% CI 1.37 to 5.11), and increasing patient age
(p=0.02, OR=1.02, 95% CI 1.0 to 1.04). Age of onset of
uveitis and patient sex were not found to have a statistically
significant impact on vision. Patients with an increasing
duration of reduced vision (p=0.0005, t value=24.62, 95%
CI=20.5099 to 20.174), and bilateral inflammation were at
a much higher risk of visual loss (p=0.0005, t value=24.62,
95% CI 20.556 to 20.224).

DISCUSSION
In our cohort of 315 patients, 220 (69.9%) experienced visual
loss (6/18 with 50.45% having bilateral reduced vision. This
is higher than previously reported,1 12 13 and may be due to
our definition of visual loss as an acuity of (6/18, as we felt
that visual reduction to this level was more likely to interfere
with daily life. This is supported by a recent study by Evans

Table 1 Patient demographics

Patients (n = 315)

Age (years)
Mean 48
Range 7–86

Follow up (years)
Mean 3
Range (years) (0.3–30)

Sex
Male 121 (38.4%)
Female 194 (61.6%)

Race
Caucasian 190 (60.3%)
Indian/Pakistani 88 (27.9%)
Afro-Caribbean 35 (11.1%)
Mixed race 1 (0.6%)

Table 2 Visual loss and diagnosis

Diagnosis

Total
population
(n = 315)

Patients with
visual loss
(n = 220,
69.84%)

Severity* (%)

Moderate Severe

Pan-uveitis 148 125 (84.45%) 59 (47) 66 (53)
Anterior uveitis 81 45 (55.55%)

Acute 40 19 (47.5%) 9 (47.36) 10 (52.63)
Chronic 41 26 (63.41%) 10 (38.46) 16 (61.53)

Intermediate
uveitis

33 17 (51.51%) 12 (70) 5 (30)

Fuchs’
heterochromic
uveitis

29 18 (62%) 7 (39) 11 (61)

Posterior uveitis 11 7 (63.6%) 3 (43) 4 (57)
Sclero-uveitis 13 8 (61.5%) 3 (38) 5 (62)

*Moderate, 6/18–6/36; severe, (6/60.

Table 3 Causes of visual loss in 220 patients

Causes of visual loss Number (%)

Cystoid macular oedema (CMO) 59 (26.8)
Lens opacity (LO) 39 (17.7)
CMO+LO 44 (20)
Vitreous debris 24 (10.9)
Macular pathology (scarring, atrophy, hole) 17 (7.7)
Optic neuropathy (non-glaucomatous) 11 (5)
Glaucoma 11 (5)
Retinal detachment 8 (3.6)
Multiple factors (other than CMO, LO) 7 (3.1)
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et al14 that also defines visual impairment as a vision (6/18.
Most other studies used the WHO definition of vision
loss.1 12 15 16 Also, being a tertiary referral centre, more
patients are likely to suffer from severe, often bilateral
uveitis. A similar pattern is seen in most studies from
specialist centres with pan-uveitis being the most common
diagnosis.17 18 Results from population or community based
studies are likely to have a different referral pattern with
anterior uveitis as the most common type of uveitis.19 20

A recent study by Taylor and Keeffe21 suggests that economic
blindness actually occurs when vision drops below 6/12,
as vision below this level affects a person’s ability to drive
and function in the workplace. This is supported by a
study by West et al that found vision less than 20/30 (6/9,
logMAR 0.2) affected visually intensive tasks such as
reading.22

Studies by Rothova et al and Bodaghi et al have investigated
the incidence and aetiology of blindness in similar cohorts of
patients but do not provide information on the duration of
visual morbidity, or document temporary visual loss that is
likely to reduce the quality of life and impair the economic
productivity of these patients.12 18 Our data suggest that loss
of vision in uveitis occurs predominantly as a temporary,
sometimes severe visual deterioration lasting weeks, months,
or even years primarily from CMO, cataract, or a combination
of the two. In most forms of uveitis, visual morbidity usually
does not occur from a single episode of uveitis; rather
recurrent episodes of inflammation cause cumulative
damage. However some patients with severe disease can
develop refractory CMO at an early stage whereas patients
with Behçet’s disease can develop devastating visual loss
within days despite intensive immunosuppression.
In our study we used the IUSG classification to record the

type of uveitis and found pan-uveitis to have a poorer visual
outcome. The aetiology of the underlying inflammation, if
known, must also be taken in to account as not all types of
uveitis have the same impact on vision. Conditions such as
Behçet’s disease and birdshot retinochoroidopathy are likely
to have a much worse prognosis compared with Fuchs’
heterochromic uveitis syndrome, where visual prognosis is
much better, though cataract formation occurs in most
patients and causes reduced vision until cataract surgery is
performed.
Considering that the mean duration of follow up was

36.7 months, 70% of the patients had some degree of visual
loss for two thirds of that time. Difficulties in achieving
control of intraocular inflammation result in delays in
performing cataract surgery, while CMO is also unlikely to
resolve in the presence of active disease. These patients are
likely to suffer tremendous visual and socioeconomic hard-
ship and may not qualify for visual disability registration.
This dilemma is highlighted as only 36 out of 220 patients
with visual morbidity in our cohort were eligible for blind
registration, even though 70 patients (22% of the total
cohort) met the criteria for legal blindness at some point
during their follow up. An additional 18 patients had some

degree of permanent visual damage (7 bilateral and 11
unilateral) but did not fulfil the requirements of blind
registration. The adverse impact of unilateral as well as
bilateral visual reduction on quality of life is also well
established.23–26 Two studies based on the Blue Mountains
Eye Study cohort found that although bilateral visual
morbidity results in reduced functional status and wellbeing
that is comparable to a major medical condition, moderate to
severe unilateral visual loss also has a measurable impact on
quality of life.27 28 A study by the Royal National Institute for
the Blind suggested that 34% of individuals lose jobs within
two years of visual impairment.29 In the 1993 annual report of
Research to Prevent Blindness, an estimated 2.3 million
Americans suffered visual impairment because of uveitis.30 In
the Netherlands in a hospital based study (1975–77), uveitis
caused 6% of all blindness and ranked fifth after diabetic
retinopathy, age related macular degeneration, retinal dys-
trophies, and glaucoma.9 As these studies do not include all
uveitis cases and do not report separately on the complica-
tions of uveitis, such as cataract and glaucoma, this
percentage is probably higher.1 The estimated cost of
blindness to the United States economy from uveitis is equal
to the cost of blindness from diabetes where the incidence of
diabetes is twice as high as uveitis.9 Additional morbidity
from associated systemic diseases is present in 25–50% of the
patients.9 31 32

We recently investigated the correlation between tests of
visual function and perceived visual ability recorded with a
vision quality of life questionnaire (VQOL) for patients with
uveitis.23 We studied 132 patients with various types of uveitis
and found that binocular high contrast visual acuity was able
to predict VQOL (p,0.01), and VQOL was worst in younger
patients with poor binocular visual acuity (p,0.001). VQOL
also declined with reduced uniocular performance of high
contrast visual acuity of the better (p=0.0012) and worse
eye (p=0.015), in agreement with the findings of the Blue
Mountain Eye Studies.27 28 Although VQOL instruments have
been validated in English, this is not the case for many other
languages.33 We live in a multiracial and multicultural
society, but we are unable to use some these tools on many
of our patients from other parts of the world as no validated
translations exist.
Patients with bilateral intraocular inflammation had a

poorer visual prognosis compared with the other groups in
our cohort (p=0.0005): the mean duration of visual loss was
found to be twice as long (42.6 months) as patients with
unilateral inflammation (20 months), with almost three out
of four having reduced vision. Our experience would suggest
that these patients tend to have more severe inflammation
that is difficult to control. Pan-uveitis was the most common
diagnosis followed by anterior uveitis, intermediate uveitis,
and Fuchs’ heterochromic uveitis (table 2). Bodagi et al, in
their study of 927 patients with severe uveitis, also found
pan-uveitis as the most common diagnosis followed by
anterior uveitis. They concluded that the results of their study
could not be applied to the general population because of the
tertiary nature of the patient population; this conclusion also
applies to our cohort.18 Rothova et al also found pan-uveitis to
have a worse visual prognosis, which was in agreement with
our findings.12

Age of onset of uveitis was not found to be predictive of
severity of visual loss in our cohort; this may be related to the
fact that none of the patients had JIA, a known cause of
visual morbidity in children.34 An increasing patient age,
however, was found to have an adverse impact on vision
(p=0.019). This is probably related to an increasing
prevalence of pan uveitis and bilateral disease with increasing
age, though Darrell et al did not find age to be a risk factor.2

None of our patients had age related macular degeneration,

Table 4 Factors predictive of visual morbidity in uveitis

Factor p Value
Odds ratio/
t value*

95% confidence
interval

Pan-uveitis 0.0005 4.14 2.37 to 7.24
Bilateral
inflammation

0.0005 *24.62 20.5561 to 20.2236

Duration of visual
loss

0.0005 *24.01 20.5099 to 20.1736

Indian/Pakistani 0.004 2.65 1.37 to 5.11
Patient age 0.019 1.02 1.00 to 1.04
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but the possibility of age related cataract contributing to
visual reduction cannot be ruled out in this subgroup.
A strong association was found between duration of visual

loss and its severity (p=0.0005), with an increasing duration
of visual morbidity being strongly associated with poorer
visual acuity. When control of inflammation is difficult, CMO
persists and permanent macular changes including lamellar
hole formation may occur, and any delay in cataract surgery
may result in progressive deterioration of vision.
Cataract and CMO either alone or in combination were

responsible for visual loss in 64.5% of the patients in our
cohort, in agreement with Bodaghi et al.18 Rothova et al,
investigating causes of visual loss in 582 patients with
intraocular inflammation, found CMO to be the most
common cause of decreased vision (26%) followed by
cataract (19%).12 Although cataract surgery carries an
excellent prognosis in most types of uveitis,35 it is acknowl-
edged that the eye should be inflammation free for at least
three months before surgery (Fuchs’ heterochromic uveitis
being the most obvious exception), thus the patient may
suffer prolonged visual morbidity until the eye is quiet
enough for surgery to be undertaken.
Racial predisposition for diseases like Behçet’s disease,

Vogt Koyanagi Harada disease, and sarcoidosis are well
known36–38 but an association between ethnic background
and visual loss in uveitis has not been described before. Our
results suggest that an Indian/Pakistani ethnic background
was predictive of a poorer visual prognosis (p=0.004). The
clinical significance of this association needs further inves-
tigation. Perhaps this subgroup is more prone to develop
complications associated with uveitis and requires more
aggressive control of inflammation, but other factors such as
poor compliance due to language difficulties and cultural
differences are also possible. Our cohort also had a higher
preponderance or female patients (61.6%). This is unusual as
most studies do not report a higher susceptibility in either
sex. Merrill et al also found a higher percentage of women in
their study (62%).17 As their study is based on patients from a
tertiary referral service, it raises the possibility that women
may be more susceptible to more severe uveitis compared
with men but this needs further investigation.
Recent years have seen significant improvement in the

management strategies for uveitis, but despite this visual loss
occurs in up to 35–40% of the patients.12 13 A review of the
literature suggests that very few data exist on the incidence
and prevalence of visual loss and blindness from uveitis. This
is surprising considering the likely socioeconomic impact of
the disease. Most studies investigating the causes of
blindness look at an older age group and do not classify
uveitis as a separate entity. Epidemiological studies investi-
gating blindness in the working age group are badly needed
to define the true impact of uveitis on visual morbidity.33
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