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Abstract
Objective To determine whether socioeconomic status influenced the presenting visual acuity prior to first eye cataract
surgery in the English National Health Service. Retrospective case series from The Royal College of Ophthalmologists’
National Ophthalmology Database Audit. In total 154,223 patients undergoing first eye cataract surgery at 68 centres in
England performed between 1st September 2015 and 31st August 2017.
Main outcome measure Social deprivation status and pre-operative visual acuity (VA) between centres for patients
undergoing first eye cataract surgery in England.
Results The median social deprivation varied between centres and ranged from decile 2 (2nd most deprived decile) to decile
9 (2nd least deprived decile). The pre-operative VA was reported for 143,401 (93.0%) eyes. The median pre-operative VA
was 0.50 LogMAR (6/19), and 27.7% eyes had a preoperative VA of 0.30 LogMAR units (6/12) or better. The median pre-
operative VA for each centre ranged from 0.30 to 0.60 LogMAR (6/12 to 6/24). The median pre-operative VA was mostly
stable across deciles of social deprivation (0.60 LogMAR for decile 1 and 0.50 LogMAR for all other deciles), and some
evidence was found linking greater deprivation to worse pre-operative VA and to lower levels of access.
Conclusions We found no strong evidence of inequality for gaining access to first eye cataract surgery in this
National Ophthalmology Database analysis, however there was a possible trend towards fewer people in the
more deprived deciles accessing surgery, and that some of these are presenting with quite marked levels of visual
impairment.

Introduction

The key principles of the NHS constitution include providing
a comprehensive service, available to all, based on clinical
need and not the ability to pay [1]. The constitution makes
clear that “it has a wider social duty to promote equality

through the services it provides and to pay particular attention
to groups or sections of society where improvements in health
and life expectancy are not keeping pace with the rest of the
population.” There has been relatively little work to date in
the UK to determine whether these constitutional commit-
ments are being upheld in relation to cataract surgery, with
contrasting findings reported [2–5].

The aims of this study are to investigate if socioeconomic
status is associated with pre-operative visual acuity (VA) in
patients undergoing first eye cataract surgery in the English
NHS and to consider differences in this regard between
individual NHS Trusts.

Methods

The Royal College of Ophthalmologist’s National Oph-
thalmology Database Audit (RCOphth NOD) conducts the
annual National Cataract Audit (NOA) and receives
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pseudoanonymised data from participating NHS Trusts in
England and Cymru. The data is recorded on electronic
medical record systems (EMR) or in-house databases and
extracted in the autumn of each year. The audit year runs
from 1st September to 31st August and the audit brief is to
report on NHS funded cataract surgery, including that per-
formed in independent treatment centres.

The NOA is an audit of cataract surgery using phacoe-
mulsification to treat patients aged 18 years or older, where
the primary intention was cataract surgery and not com-
bined ‘cataract+ other’ surgery, unless the ‘other’ surgery
formed part of the cataract operation (e.g. an operative
manoeuvre to increase the size of the pupil).

The analysis presented in this manuscript concerns
audit eligible cataract operations performed in England in
the first two prospective audit years (01/09/2015–31/08/
2017), using data recorded on the Medisoft EMR system
(Medisoft Ophthalmology, Medisoft Limited, Leeds, UK,
www.medisoft.co.uk). The operations recorded on other
data collection systems are excluded as none of the centres
using these other systems supplied social deprivation data
during these two prospective audit years. Operations from
centres in Cymru are excluded as the social deprivation
indices are different in Cymru and there were only 2 par-
ticipating centres from Cymru in the first two prospective
audit years.

The Index of Multiple Deprivation (IMD) is the official
measure of relative deprivation for small areas (neigh-
bourhoods) in England. It ranks every small area in
England from 1 (most deprived area) to 32,844 (least
deprived area) [6]. From these ranks national deciles of
social deprivation are created. The IMD score, rank and
deciles were automatically created during data extraction
from the patient’s postcode, which itself was not trans-
ferred to the RCOphth NOD.

Pre-operative VA was defined as the better measure-
ment of corrected distance VA or uncorrected distance VA
that is closest to the date of surgery, including the day of
surgery and within 4 months prior to surgery. Pin hole VA
measurements were not used. This study restricted the
analysis to the patient’s first eye cataract operation repor-
ted to the NOA with a calculable IMD score, rank and
decile.

The lead clinician and Caldicott Guardian (responsible
nominee for data protection) at each NHS Trust gave written
approval for anonymised data extraction. Anonymized data-
base analyses of this type do not require ethical permission as
they are viewed as audit or service evaluation (see http://www.
hra.nhs.uk/research-community/before-you-apply/determinew
hether-your-study-is-research/). This study was conducted in
accordance with the declaration of Helsinki, and the UK’s
Data Protection Act.

Results

Eligibility and sample

For the first and second prospective audit years, the
RCOphth NOD received 162,502 eligible first eye cataract
operations recorded on the Medisoft EMR from 70 parti-
cipating centres in England. Of these, 8279 (5.1%) opera-
tions were excluded from this analysis, 5869 (3.6%)
operations from 2 centres that withdrew permission
to publish their data after identifying data quality issues,
and 2410 (1.5%) operations with missing social
deprivation data.

Following exclusions, a single eligible first eye cataract
operation was available from 154,223 patients from 68
participating centres, where the median number of opera-
tions per centre was 3905 (range; 39–9245).

The median (range) age was 76.3 years (18.1–113.9
years), 65,798 (42.7%) patients were male, 88,115 (57.1%)
were female and the gender was not stated for 310 (0.2%)
patients.

Social deprivation

For the sample of 154,223 patients, the percentage of
patients from each national decile of social deprivation was
9.4%, 8.8%, 9.1%, 9.7%, 9.7%, 10.2%, 10.3%, 10.6%,
10.7%, and 11.5% for deciles 1–10 respectively, suggesting
higher levels of access among less deprived individuals.

All bar 6 centres performed cataract surgery in eyes from
patients from all national deciles of social deprivation,
4 centres performed no cataract operations in patients in the
most deprived decile (decile 1) and 2 centres no cataract
operations in patients in the least deprived decile (decile
10). For centres, the median social deprivation decile of
their patients ranged from the most deprived centre, decile 2
to the least, decile 9, Fig. 1.

Pre-operative visual acuity

A presenting VA was recorded for 143,783 (93.2%) eyes
and missing for 10,440 (6.8%) eyes. The percentage of eyes
with a missing pre-operative VA varied between partici-
pating centres, where 45 (66.2%) centres had < 10% of eyes
with a missing pre-operative VA, and 5 (7.4%) centres
> 40%, Fig. 2. The proportion of eyes with a missing pre-
operative VA was associated with social deprivation with
lower proportions with a missing pre-operative VA for the
least deprived deciles; 7.2%, 7.6%, 7.4%, 7.1%, 6.6%,
6.5%, 6.5%, 7.0%, 6.4%, and 5.8% for deciles 1–10
respectively, p < 0.001. Of the 143,783 eyes with a recorded
pre-operative VA, 382 (0.3%) operations from 5 centres are
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Fig. 1 Box and whisker plots of national deciles of social deprivation
for England by participating centre and ordered by median decile. The
national deciles of social deprivation indicate the most deprived 10%
(decile 1) up to the least deprived 10% (decile 10) of England. The
‘box’ displays the inter-quartile range (IQR) with the median in the

middle, the whiskers (extending lines) stop at 1.5 × IQR and the
markers indicate extreme values outside of 1.5 × IQR. N= 154,223
patients undergoing first eye cataract surgery in 68 participating
centres

Fig. 2 Bar chart of the percentage of eyes with a missing pre-operative visual acuity by participating centre and ordered by the percentage with
missing data. N= 154,223 patients undergoing first eye cataract surgery in 68 participating centres
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not included in the VA results as these centres had > 40% of
operations with a missing VA.

From 143,401 operations performed in 63 centres, the
VA measurement was corrected distance VA in 107,551
(75.0%) eyes, uncorrected distance VA in 33,647 (23.5%)
eyes and in 2203 (1.5%) eyes the corrected distance VA
was the same as the uncorrected distance VA.

The median pre-operative VA was 0.50 LogMAR
(range; −0.30 – NPL) (Snellen equivalent 6/19), where
5804 (4.0%) eyes were ‘count fingers’, 3327 (2.3%) eyes
were ‘hand movements’, 831 (0.6%) eyes were ‘perception
of light’ and 61 (< 0.1%) eyes ‘no perception of
light’ (NPL).

The preoperative VA was 0.30 LogMAR units (6/12) or
better for 39,753 (27.7%) eyes, 0.60 LogMAR units (6/24)
or better for 97,021 (67.7%) eyes and 1.0 LogMAR units (6/
60) or better for 126,585 (88.3%) eyes.

The median pre-operative VA for each centre ranged
from 0.30 to 0.60 LogMAR (6/12 to 6/24) and for 48
centres the median pre-operative VA was 0.50 LogMAR,
Fig. 3.

The median pre-operative VA was stable across all but
one of the deciles of social deprivation, where the median
pre-operative VA was 0.60 LogMAR for the most deprived
decile (decile 1) and 0.50 LogMAR for all other deciles,
Fig. 4. By grouping pre-operative VA into < 0.30 LogMAR,
0.30 - < 0.60 LogMAR, 0.60 - < 1.00 LogMAR and ≥ 1.00
LogMAR a different pattern is present. Generally, a higher
proportion of patients from least deprived deciles had a
better pre-operative VA, this difference was most marked
for eyes with the worst visual acuity, where 23.6% of those
in the most deprived decile had a pre-operative VA of
≥ 1.00 LogMAR vs. 12.5% of those in the least deprived
decile, Table 1.

Discussion

This study on a very large sample of patients accessing
NHS cataract surgery at 68 centres in England includes data
from approximately 50% of traditional centres in England
performing NHS funded cataract surgery during the time
period. Overall, whilst it is heartening to report that the
NHS constitution’s ambition to provide equity of access
regardless of socioeconomic status appears a reality overall
for the majority of people undergoing cataract surgery, we
found a possible trend that fewer people in the more
deprived deciles were accessing surgery, and were pre-
senting for their first cataract operation with worse pre-
operative VA, for these two reported NOD audit years.

In this cohort the proportions of patients undergoing
first eye surgery varied within deprivation deciles between
8.8% and 11.5%. Although there was the suggestion of a

trend implying that fewer people in the more deprived
deciles were accessing surgery, this observation should be
interpreted with caution as it may have resulted from a
biased cohort where there were simply fewer participating
centres in localities with high deprivation. In the present
study, the median presenting VA before cataract surgery
was identical at 0.50 LogMAR for all bar the most
deprived decile of social deprivation status. The socio-
economic case mix of patients presenting to different
hospitals varies between hospitals, which mirrors the
geographically varied social deprivation status across
England, with only 6 of 68 centres not performing
operations on patients from all deciles of social depriva-
tion. We found evidence that worse pre-operative VA was
associated with greater deprivation, with for example,
almost a quarter of patients in the most deprived 10%
(decile 1) having a presenting visual acuity of ≥ 1.00
LogMAR compared to 1 in 8 patients from the least
deprived 10% (decile 10). It may be that local factors in
certain more deprived areas which limit access to surgery
on the basis of VA are disproportionately affecting the
most deprived individuals. It should however be borne in
mind that these results are affected by the varied percen-
tages of missing preoperative VA between centres, which
ranged from 0.3% to 28.9% for the 63 centres with VA
measurement data reported, and a 5 further centres not
included due to >40% with a missing VA. This will partly
be due to differing modes of usage of the EMR systems
between centres (e.g. recent adopters may initially use the
EMR only in the operating theatre) and further research is
required.

In contrast to our findings, Keenan et al. previously
reported that the rates of cataract surgery by local authority
area were positively correlated with the index of multiple
deprivation score [2] suggesting that high rates of surgery
were available in areas with high levels of social deprivation
[2]. Work by Whillans and Nazroo found no evidence of
discrimination of access to cataract surgery on the grounds
of individuals’ material or social position over an 8 year
observation study (2002–2010) [4]. However a recent
national survey of 151 local cataract surgery commissioners
found that almost half had policies restricting access to
cataract surgery with many denying treatment to those
expected to benefit [3]. A third made no allowance for
second eye cataract surgery [3]. They also reported that
92% local commissioners used criteria that did not follow
national guidance or research evidence [3]. A recent ana-
lysis of Hospital Episode Statistics in England found fewer
cataract surgeries were performed in areas with low socio-
economic status, and also reported there was a 5% decline
in the rate of cataract surgeries in the first year (fiscal year
2011) of a major efficiency saving programme in the
NHS [5].
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Fig. 4 Box and whisker plot of LogMAR pre-operative visual acuity
by national deciles of social deprivation for England. The national
deciles of social deprivation indicate the most deprived 10% (decile 1)
up to the least deprived 10% (decile 10) of England. The ‘box’

displays the inter-quartile range (IQR) with the median in the middle,
the whiskers (extending lines) stop at 1.5 x IQR and the markers
indicate extreme values outside of 1.5 x IQR. N= 143,401 patients
undergoing first eye cataract surgery in 63 participating centres

Fig. 3 Box and whisker plots of LogMAR pre-operative visual acuity
by participating centre and ordered by median LogMAR visual acuity.
The ‘box’ displays the inter-quartile range (IQR) with the median in
the middle, the whiskers (extending lines) stop at 1.5 x IQR and the

markers indicate extreme values outside of 1.5 x IQR. N= 143,401
patients undergoing first eye cataract surgery in 63 participating
centres

534 R. L. Johnston et al.



Evidence from other healthcare systems around the
world indicate that there are sometimes marked differences
in access to cataract surgery according to socioeconomic
status. The UK experience of apparent near equity of access
to cataract surgery regardless of socioeconomic status is
mirrored in Sweden and Australia. In the Blue Mountains
Eye Study from Australia of 3654 participants, there was no
significant association between incident cataract surgery
and major socioeconomic categories [7]. Data from Sweden
in 2016 found longer waiting times were associated with
good VA, female sex, older age, retired, being born outside
the Nordic countries and having lower income or education
[8]. The authors concluded that these finding although sta-
tistically significant were on average relatively small and
unlikely to be clinically important [8]. By contrast in the
USA, an analysis of the Hispanic population in the Proyecto
VER population study, found high rates of visually symp-
tomatic cataract and concluded that language and financial
barriers impeded access to cataract surgery [9]. More recent
data from a Canadian analysis of 1350 eyes undergoing
cataract surgery by a single surgeon reported patients of
lower socioeconomic status had more advanced cataracts at
the time of surgery [10].

The limitations of this study included that not all con-
tributing centres to the National Audit supplied social
deprivation data which restricted the analysis to the 68
(81.0%) centres all using the same EMR system who sup-
plied social deprivation data. The sample constitutes
patients undergoing cataract surgery in ~50% of traditional
NHS funded cataract surgery centres in England during the
time period. Data was not available on any patient who had

been denied cataract surgery or the time period of visual
loss or sight impairment prior to cataract surgery. Another
limitation is that this analysis does not include data on
cataract surgeries performed in the private sector and higher
rates of cataract surgery performed in the private sector
would be expected in areas of lower deprivation. Although
this is not a sufficient proportion for definitive national
conclusions, the findings are cautiously encouraging and
with future expansion of the coverage of the national audit a
more comprehensive picture is expected to emerge.

In summary, we found no strong evidence of inequality
for gaining access to cataract surgery in this National Oph-
thalmology Database analysis of 154,223 first eye operations
performed in 68 NHS centres. However there was a possible
trend towards fewer people in the more deprived deciles
accessing surgery, and that some of these more deprived
individuals are presenting with quite marked levels of visual
impairment at least for these two prospective NOD audit
years. Further research is required to gain a more compre-
hensive UK wide national picture.

Summary

What was known before

● Rates of cataract surgery by area are positively
correlated with the index of multiple deprivation score.

What this study adds

● There was a possible trend towards fewer people in the
more deprived deciles accessing surgery, and that some
of these more deprived individuals are presenting with
quite marked levels of visual impairment.

● There is some variation in pre-operative visual acuity
across deprivation deciles and between centres, which
may indicate variable local resource issues affecting
access to surgery.
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Table 1 Pre-operative VA for deciles of social deprivation

Percentage with a pre-operative
VA of (logMAR)

Decile of social
deprivation

N < 0.30 0.30 -
< 0.60

0.60 -
< 1.00

≥ 1.00

1 13,372 9.8 39.0 27.6 23.6

2 12,543 10.4 40.3 27.5 21.8

3 12,908 10.0 43.4 27.1 19.5

4 13,914 10.4 42.8 27.9 18.9

5 13,874 11.3 44.1 27.5 17.1

6 14,673 10.1 46.6 26.8 16.4

7 14,842 11.2 46.8 26.3 15.6

8 15,146 11.6 47.3 26.2 15.0

9 15,457 11.2 49.1 25.9 13.7

10 16,672 11.2 50.5 25.9 12.5

Overall 143,401 10.8 42.3 26.8 17.2

The national deciles of social deprivation indicate the most deprived
10% (decile 1) up to the least deprived 10% (decile 10) of England
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effort devoted to data collection. The 68 participating centres included
in this study are listed in alphabetic order below. Aintree University
Hospital NHS Foundation Trust; Barking, Havering and Redbridge
University Hospitals NHS Trust; Barts Health NHS Trust; Blackpool
Teaching Hospitals NHS Foundation Trust; Bradford Teaching Hos-
pitals NHS Foundation Trust; Calderdale and Huddersfield NHS
Foundation Trust; Manchester University NHS Foundation Trust;
Chesterfield Royal Hospital NHS Foundation Trust; County Durham
and Darlington NHS Foundation Trust; East Lancashire Hospitals
NHS Trust; East Sussex Healthcare NHS Trust; Epsom and St Helier
University Hospitals NHS Trust; Frimley Health NHS Foundation
Trust; Gloucestershire Hospitals NHS Foundation Trust; Great Wes-
tern Hospitals NHS Foundation Trust; Hampshire Hospitals NHS
Foundation Trust; Harrogate and District NHS Foundation Trust;
Imperial College Healthcare NHS Trust; Isle of Wight NHS Trust;
James Paget University Hospitals NHS Foundation Trust; King’s
College Hospital NHS Foundation Trust; Kingston Hospital NHS
Foundation Trust; Leeds Teaching Hospitals NHS Trust; Mid Cheshire
Hospitals NHS Foundation Trust; Moorfields Eye Centre at Bedford
Hospital NHS Trust*; Moorfields Eye Centre at Croydon Health
Services NHS Trust*; Nottingham University Hospitals NHS Trust;
Norfolk and Norwich University Hospitals NHS Foundation Trust;
North West Anglia NHS Foundation Trust; Northern Devon Health-
care NHS Trust; Oxford University Hospitals NHS Foundation Trust;
Plymouth Hospitals NHS Trust; Portsmouth Hospitals NHS Trust;
Royal Berkshire NHS Foundation Trust; Royal Cornwall Hospitals
NHS Trust; Royal Free London NHS Foundation Trust; Royal United
Hospitals Bath NHS Foundation Trust; Salisbury NHS Foundation
Trust; Sheffield Teaching Hospitals NHS Foundation Trust; Sherwood
Forest Hospitals NHS Foundation Trust; Shrewsbury and Telford
Hospital NHS Trust; South Tees Hospitals NHS Foundation Trust;
South Warwickshire NHS Foundation Trust; Southport and Ormskirk
Hospital NHS Trust; St Helens and Knowsley Teaching Hospitals
NHS Trust; Stockport NHS Foundation Trust; The Hillingdon Hos-
pitals NHS Foundation Trust; East Suffolk and North Essex NHS
Foundation Trust; The Newcastle upon Tyne Hospitals NHS Foun-
dation Trust; The Mid Yorkshire Hospitals NHS Trust; The Princess
Alexandra Hospital NHS Trust; The Royal Bournemouth and
Christchurch Hospitals NHS Foundation Trust; Torbay and South
Devon NHS Foundation Trust; University Hospital Southampton NHS
Foundation Trust; University Hospitals Birmingham NHS Foundation
Trust; University Hospitals Bristol NHS Foundation Trust; University
Hospitals Coventry and Warwickshire NHS Trust; University Hospi-
tals of Morecambe Bay NHS Foundation Trust; Warrington and
Halton Hospitals NHS Foundation Trust; Wirral University Teaching
Hospital NHS Foundation Trust; Wrightington, Wigan and Leigh NHS
Foundation Trust; Wye Valley NHS Trust; Yeovil District Hospital
NHS Foundation Trust; Plus the following SpaMedica centres pro-
viding NHS funded cataract surgery, Bolton; Liverpool; Manchester;
Newton-le-Willows; Wakefield; Wirral; *These two centres data have
been combined as they are part of the same governing authority for
ophthalmology.
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