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Abstract
Aim—To determine the eVect of age on
final corrected visual acuity following
cataract extraction.
Methods—A case series of 880 patients
aged 60 years and older undergoing cata-
ract extraction between 1996 and 1999 was
studied. The best corrected visual acuity
was assessed at discharge from the service
and the proportion of patients who
achieved a postoperative acuity of >6/12
was determined for diVerent age groups.
Analysis was also performed after exclu-
sion of patients identified preoperatively
as having ocular comorbidity that was
thought to limit their final corrected acu-
ity. The odds ratios for visual outcome
were calculated for age using multiple
logistic regression analysis to adjust for
other prognostic factors.
Results—A significant age eVect was ob-
served, with the proportion of patients
who had no ocular comorbidity identified
preoperatively and who achieved a visual
acuity of >6/12 at discharge decreasing
with age (p<0.001). In patients with no
comorbidity the odds of achieving an acu-
ity of >6/12 were 4.6 times higher in the
60–69 year age group than in the oldest age
group (80+ years).
Conclusions—Age is a significant deter-
minant of visual outcome. This has impli-
cations if a points system incorporating
an assessment of visual acuity or if visual
acuity alone is used to determine the
threshold for eligibility for cataract
surgery.
(Br J Ophthalmol 2000;84:1380–1382)

Cataract and age related macular degeneration
are both common causes of visual loss and
reduced quality of life in the elderly. The con-
ditions may coexist, in which case the presence
of macular disease may limit the final visual
result after cataract surgery. Cataract extrac-
tion is one of the most common operations
performed worldwide. The number of patients
eligible for surgery is predicted to increase as a
result of falling thresholds for surgery and an
increase in the proportion of elderly people in
the population.1 2 Various strategies have been
proposed to reduce the number of patients on
waiting lists for cataract surgery, including the
scoring of visual disability or the introduction
of a Snellen acuity threshold.1 According to
this latter system, only patients with a defined
level of visual loss—for example, an acuity level
of 6/12 or worse—would be placed on the
waiting list for surgery. Patients with a better

level of visual acuity would be returned to the
care of their general practitioner for re-referral
should their vision subsequently deteriorate.
Although such a system is easy to implement, it
assumes that the expected gain in acuity
following cataract surgery is the same for all
age groups. As age related macular degenera-
tion (and more subtle macular disease) is more
common in the elderly, a system of rationing
determined by a uniform level of acuity across
all age groups may discriminate against older
patients.

Although it has been reported that the visual
outcome following cataract surgery declines in
the elderly,3 the magnitude of this eVect has
not been determined. We have therefore exam-
ined the eVect of age on postoperative visual
acuity outcome in a large consecutive case
series of patients over 60 years of age undergo-
ing cataract extraction.

Patients and methods
A consecutive case series of patients who
underwent surgery between 1996 and 1999 was
studied. The case mix was predominantly age
related cataract, as patients attending Moor-
fields Eye Hospital with diabetic retinopathy or
glaucoma who develop cataract receive surgery
within specialist services. Patients were admit-
ted under the care of one surgeon (ST)
although surgeons at diVerent levels of training
also performed operations. Data were collected
prospectively on the age at surgery, ocular
comorbidity, type of surgery, grade of surgeon,
complications of surgery, and the best spectacle
corrected acuity at the time of discharge from
the service. All postoperative refractions were
performed within the hospital service. Ocular
comorbidity was defined as co-existing ocular
disease identified preoperatively that was
thought likely to limit the final corrected visual
acuity outcome to 6/12 or worse. Patients under
60 years of age were excluded because this
younger age group contained a high proportion
of non-age related cataract, reflecting the refer-
ral pattern within Moorfields Eye Hospital.
Because of the diYculty in assuming statistical
non-independence of a patient’s two eyes, one
eye only was randomly selected for analysis in
bilateral surgical cases.

Table 1 Stratification of the three age groups by
preoperative eye comorbidity (numbers of eyes)

Age

Preoperative comorbidity

Absent Present Total

60–69 214 43 257
70–79 306 54 360
80+ 222 41 263
Subtotal 742 138 880
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Patients were divided into three age groups:
60–69, 70–79, and 80+ (Table 1). The primary
outcome measure was the proportion of eyes
achieving >6/12 corrected Snellen acuity at
discharge in each age group. A >6/12 cut oV
was selected as this acuity level is commonly
used, both as a measure of outcome and as a
threshold to determine future requirements for
cataract surgery.1 4 For comparison of the out-
come proportions of the three age groups a test
of trend was used.5 To complement this, multi-
ple logistic regression was also used to assess
the age eVect after simultaneous adjustment
for possible confounding eVects of other prog-
nostic factors (complications at surgery, grade
of surgeon, and type of surgery).

Results
Complete data were available for analysis on
880 (94%) of the 936 patients aged 60 years or
older. Of these, 268 had surgery in both eyes;
96% of the procedures were by phacoemulsifi-
cation. Of the 880 eyes, 742 (84%) had no
ocular comorbidity identified before surgery.
The 138 eyes (16%) with ocular comorbidity
included 39 (28%) with age related macular
degeneration, 23 (17%) with retinal scarring or
degeneration—for example, previous retinal
detachment, macular hole, epiretinal mem-
brane, retinitis pigmentosa—22 (16%) with
corneal opacity and 16 (12%) with myopic
retinal degeneration.

The group with no comorbidity was the
main focus of the analysis and the characteris-
tics of this group are summarised in Table 2. Of
the 742 eyes, 66 (8.9%) had surgical complica-
tions. Eleven of the 742 eyes (1.5%) had poste-
rior capsule (PC) rupture without vitrectomy,
and there were an additional 22 eyes (3.0 %)
with PC rupture and anterior vitrectomy, seven
(0.9%) with zonule dehiscence, 21 (2.8%) with
anterior capsule tear, and five (0.7%) with
other complications. There was a significant
trend across the age groups in the proportions
achieving >6/12 postoperative vision
(p<0.001), the oldest having the least probabil-
ity of achieving this level of visual acuity (Table
3). There was no such trend among patients
who had preoperative eye comorbidity
(p=0.8). Further stratification of the 742
patients with no comorbidity into those with or
without complications at surgery is shown in
Table 4. In the 676 patients with uncompli-
cated surgery, the trend in proportions achiev-
ing >6/12 vision remained significant
(p<0.001). In the remaining 66 cases with
complicated surgery the trend was apparent
but not statistically significant, possibly due to
the small numbers. The overall trend, after
adjustment for surgical complications, was
highly significant (p<0.001, stratified trend
test).

Multiple logistic regression analysis with
simultaneous adjustment for possible con-
founding eVects of other prognostic factors
(complications at surgery and surgeon grade)
also showed that age and complications at sur-
gery were significant factors aVecting the prob-
ability of achieving >6/12 vision (Table 5).
This trend was independent of the grade of
surgeon performing surgery, and further ad-
justment for type of surgery (extracapsular
extraction or phacoemulsification) in the logis-
tic regression did not materially change the
findings. The impact of age on visual acuity
outcome is illustrated by the odds ratio which
indicates that the odds of achieving >6/12
vision for the youngest age group is 4.6 times
higher than that for the oldest (80+ years) age
group.

Table 2 Characteristics of the three age groups for 742 eyes with no comorbidity (numbers
of eyes)

60–69 years 70–79 years 80+ years All

Complications at surgery 13 (6.1%) 27 (8.8%) 26 (11.7%) 66 (8.9%)
Grade of surgeon

Consultant 62 (29.0%) 87 (28.4%) 49 (22.1%) 198 (26.7)
Resident 133 (62.1%) 192 (62.7%) 144 (64.9%) 469 (63.2%)
Other 19 (8.9%) 27 (8.8%) 29 (13.1%) 75 (10.1%)
Total 214 306 222 742

Table 3 Proportion achieving >6/12 in the three age groups of patient eyes with and
without preoperative eye comorbidity

Preoperative eye
comorbidity Age group No of eyes

No (%) with
postoperative visual
acuity >6/12

p value
(test of trend)

Absent 60–69 214 208 (97.2) <0.001
70–79 306 286 (93.5)
80+ 222 193 (86.9)
Subtotal 742

Present 60–69 43 20 (46.5) 0.8
70–79 54 28 (51.9)
80+ 41 18 (43.9)
Subtotal 138

Table 4 Proportion in the three age groups achieving >6/12 vision after uncomplicated
and complicated cataract surgery among 742 eyes free of preoperative eye comorbidity

Complications at
surgery Age group No of eyes

No (%) with
postoperative visual
acuity >6/12

p value
(test of trend)

Absent 60–69 201 196 (97.5) <0.001
70–79 279 266 (95.3)
80+ 196 174 (88.8)
Subtotal 676

Present 60–69 13 12 (92.3) 0.3
70–79 27 20 (74.1)
80+ 26 19 (73.1)
Subtotal 66

Overall stratified test of trend <0.001

Table 5 Odds of achieving 6/12 or better vision at
discharge after cataract surgery in relation to age

Terms in model

Best corrected postoperative vision >6/12

Odds ratio (95% CI) p value

Age group 0.002
60–69 4.6 (1.8 to 11.4) 0.001
70–79 2.0 (1.1 to 3.7) 0.03
80+ Referent

Complications at
surgery
Present 3.9 (2.0 to 7.6) <0.001
Absent Referent

Grade of surgeon 0.3
Consultant 2.3 (0.8 to 6.4) 0.1
Resident 1.4 (0.6 to 3.1) 0.4
Other Referent

Multiple logistic regression analysis with adjustments for
confounding eVects of other prognostic factors (complications
at surgery and surgeon grade).
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Discussion
A recent editorial in the British Journal of Oph-
thalmology highlighted the problem of the
backlog of patients with visually significant
cataract that exists within the UK and
worldwide.6 This backlog is exacerbated in the
UK because over 25% of operations are
performed on eyes with a visual acuity of 6/12
or better.4 The number of patients waiting for
surgery is predicted to increase over the next
20 years as surgical techniques improve and
the proportion of elderly within the population
increases. As the demand increases, and if
resources remain static, rationing of cataract
surgery within the Health Service may become
necessary. However, an equitable method of
limiting access to surgical resources has yet to
be agreed.

Several factors can be considered when
determining whether an individual should be
eligible for cataract surgery. These include
visual acuity, functional impairment,7 and the
patient’s perceptions and concerns.8 Despite
the development of a number of tests to assess
visual function, monocular distance visual acu-
ity is the primary tool for planning patient
management among ophthalmologists in the
UK.9 It is also recognised that the threshold
chosen for access to surgery has a powerful
eVect on the number of people eligible for sur-
gery.6 8 A recent epidemiological model esti-
mated that in the UK the backlog of unoper-
ated cataract with a visual acuity of worse than
6/12 is 2.3 million cases.1 According to this
model, the predicted expansion in the number
of operations performed over the next 5 years
will only prevent this backlog from escalating
to 2.5 million cases if surgery is targeted to
patients with a visual acuity worse than 6/12.1

Increasing age is the most important risk
factor for the development of cataract,10 11 but
increasing age is also known to influence the
visual acuity that is achieved after cataract
extraction.3 4 12 We have shown that, in patients
older than 80 years of age, the likelihood of
achieving an acuity of 6/12 or better postopera-
tively is reduced by a factor of 4.6 compared
with patients aged 60–69 years. This finding is
still observed after the exclusion from the data
set of patients identified preoperatively as hav-

ing ocular comorbidity likely to limit their acu-
ity to 6/12. It is axiomatic that surgery should
be expedited for patients who have lost the
most in terms of visual acuity and who have the
most to gain from cataract extraction, but
nominating a threshold for access to treatment
based on Snellen acuity is not equitable. If the
Snellen acuity is used to determine access to
waiting lists for surgery for age related cataract,
the unavoidable conclusion from our study is
that the threshold should be raised for elderly
patients as their expected gain in acuity is less.
Rationing of cataract surgical services may
become necessary, but our findings support an
argument that access to surgery should be
determined by an assessment of a range of
visual symptoms and disability, rather than a
simple measurement of monocular visual acu-
ity.13 14
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