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Abstract

Purpose: In many medical conditions ‘late presentation’ of disease is more of a problem
for men than women. Risk of sight loss from glaucoma is certainly greater in those
detected with advanced disease. We performed a retrospective study to test the
hypothesis that men are more likely than women to have advanced visual field loss at

referral to glaucoma clinics. .

Methods: We used 152,918 Humphrey visual fields from 32,147 patients from three
regionally different hospitals in England; no other clinical data was made available
apart from patient’s age, sex and examination dates. The study population was defined
as patients with measureable visual field loss in at least one eye at referral to glaucoma
clinics. Cases of advanced visual field loss as defined by the Enhanced Glaucoma
Severity Staging (eGSS) method at the first visit to secondary care were used as a proxy
measure for late presentation of glaucoma. Age-adjusted relative risk (RR) was

calculated as the ratio of the proportion of men to women with this proxy measure.

Results: Median (interquartile range) age and MD (worse eye) for 3733 men and 4264
women was 72 (63, 78) and 74 (64, 81) years and -6.4 (-11.7, -3.8) and -6.3 (-11.0, -3.8)
dB respectively. Overall proportion of patients with advanced visual field loss at referral
to glaucoma clinics was slightly higher in men (25.0%) than in women (22.3%); this
difference was statistically significant (p<0.01). Overall age-standardised RR was
statistically significant (1.16; p<0.001); a person with late presentation of glaucoma is

16% (95% confidence interval: 7 to 25%) more likely to be a man than a woman.

Conclusions: A large number of patients with glaucomatous visual field defects are
estimated to have advanced loss in at least one eye on referral to secondary care in
England; risk for men more likely presenting with late disease is slightly greater than

for women.



Introduction

People at greatest risk of sight loss from glaucoma are often those detected at a late
stage in the disease process. 1 2 3 4 In these cases asymptomatic visual field (VF) loss in
one eye might already be advanced at the time of diagnosis. These patients are more
likely to have VF loss that progresses more quickly and have less time to benefit from

treatment. This delayed diagnosis is sometimes referred to as ‘late presentation’.

In many diseases and medical conditions late presentation is more of a problem for men
than women. 56 Men have a greater tendency to explain away early symptoms of
morbidity and are more likely not to seek medical attention until disease is significant.
789 In the United Kingdom (UK) men go to their general practitioner (GP; primary care
doctor) half as often, on average, as women. 10 Other evidence from the UK suggests
men go to the dentist less often and ask the pharmacist for information less frequently
than women. 5 11 The College of Optometrists recently reported women place a higher
value on sight tests and visit their community optometrist more than men. 12 Of course,
for most people, it is at these routine visits to the community optometrist when
glaucoma is mainly detected. We therefore speculate men are less likely than women to
be exposed to spontaneous case-finding for glaucoma. In turn we hypothesise that men
are more likely to be at risk of late presentation of glaucoma and this is the main idea

explored in this paper.

Only a handful of studies have examined differences in risk of late presentation of
glaucoma between men and women. In the UK the evidence base for this question is
scant with some studies reporting a difference and others not. 13 14 15 New knowledge
about potential differences between men and women in late presentation of glaucoma
could influence -case-finding strategies and would be useful information for
optometrists carrying out routine sight tests that include examinations for case finding

glaucoma.

In this study, cases of advanced VF loss recorded by automated perimetry at the first
visit at secondary care are used as a surrogate measure for late presentation of
glaucoma. These data are acquired retrospectively from very large archives of VF

records from three regionally different glaucoma clinics in England. We examine the



relative risk of this proxy measure of late presentation of disease in this population by
sex, as stratified by age, in order to test the hypothesis that men, when compared to
women, are more likely to have more advanced glaucoma at the time of referral to

glaucoma clinics.



Materials and Methods

We analysed 152,918 VFs from 32,147 patients extracted from Medisoft visual field
(VF) databases (Medisoft Ltd., Leeds, UK) from three regionally different clinics
(Cheltenham General Hospital Gloucestershire Eye Unit (50,144 VFs), Queen Alexandra
Hospital in Portsmouth (31,879 VFs) and the Calderdale and Huddersfield NHS
Foundation Trust Hospital (70,955 VFs)). These datasets have been described in detail
previously 16 and were recorded during a period of about 12 years before the extraction
date in 2012. Data access was granted by the Caldicott Guardian at each centre. All
patient data was anonymised and transferred to a single secure database held at the
university. No other clinical data was made available apart from patient’s age, sex and
the dates of the VF examinations. Subsequent analyses of the data were approved by a
research ethics committee of City University London and this study adhered to the

Declaration of Helsinki.

Only VFs recorded by patients older than 40 years on the Humphrey Field Analyzer

(HFA, Carl Zeiss Meditec, CA, USA www.zeiss.com/meditec ) using a Goldmann size III

stimulus with a 24-2 test pattern acquired with the Swedish Interactive Testing
Algorithm (SITA Fast) were included. The study population comprised of patients with
measurable VF loss in at least one eye at diagnosis (at presentation to clinic) as defined
using standard HFA VF indices. HFA mean deviation (MD) is a measure of the overall
severity of a VF defect, relative to healthy age-matched observers, with more negative
values indicating greater VF loss. HFA pattern standard deviation (PSD) is another
global measure reflecting irregularities in the VF, such as those caused by localised
sensitivity loss. To a certain extent PSD is robust to VF loss caused by cataract or media
opacity. Patients were only included if they had a VF with a MD and PSD flagged as
outside the 95% normative limits by the HFA VF analysis software. This criterion had to
be satisfied for at least two visits to the clinic to improve the likelihood that an included

individual has glaucomatous VF loss, in the absence of any other clinical record.

A study eye for each patient was defined as the eye with worse MD (the one with the
more negative value) at the first clinic visit. The Enhanced Glaucoma Severity Staging
(eGSS) system was then used to classify study eyes as having advanced VF loss or not. 17

In short, eGSS combines information from MD and PSD; it is designed to better
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estimates VF loss attributable to glaucoma than say using MD alone, which in turn may
be more affected by sensitivity loss resulting from cataract. 18 Eyes were defined as
having advanced loss if they were stage 4 (very advanced and absolute defects) or
worse on the eGSS chart and this was the surrogate used for a patient having late
presentation. Typically these eyes would have MD worse than -15 dB or PSD worse than
14dB. Other combinations where both MD and PSD have to be worse than a criterion
(e.g. -12dB for MD and 10dB for PSD) are also flagged as stage 4. It is important to note
we chose the worse eye as a surrogate measure to represent the ‘detectable’ level of
glaucomatous VF loss. This definition is appropriate for our methods but is different to a
classification of advanced VF loss in the better eye; such patients have advanced
bilateral VF loss and would, for example, more likely be symptomatic and would likely

fail the VF component for legal fitness to drive in the UK. 1°

Proportions of men and women, stratified by age, presenting with the attribute of
advanced VF loss were then calculated. Relative Risk (RR) was calculated as the ratio of
the proportion of men to the proportion of women with late presentation for each ten
year age group from 40 to 100 years. RR is expected to have a value of one under the
null hypothesis that men and women are equally affected by late presentation of
glaucoma. An overall age-standardised RR was calculated using the direct method. 20 All

statistical analyses were carried out in R (www.R-project.org) including use of the

epitools package (http://medepi.com/epitools).
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Results

Inclusion criteria for this study yielded 3,733 male and 4,264 female patients for
analysis (Figure 1). Median (interquartile range; IQR) ages for men and women was 72
(63, 79) and 74 (64, 81) years respectively. Median (IQR) MDs for the worse eye (study
eye) for men and women were -6.4 (-11.7, -3.8) and -6.3 (-11.0, -3.8) dB respectively.
(Median (IQR) MDs for the better eye for men and women were -2.5 (-4.8,-1.1) and -2.8
(-5.3,-1.5) dB respectively.) The proportion of patients with advanced VF loss using the
eGSS criterion (late presentation of glaucoma) was slightly higher in men (932/3733;
25.0%) than in women (949/4264; 22.3%) and this difference was statistically
significant (Chi-Square Test; p=0.004).

All patients
Men Women
32,147
14,997 |‘ ‘| 17,145
14,014 Age > 40 15,743
v I
13,789 SITA Fast only 15,514
¥ > 2
6,753 2 VFs in each eye 7,474
+ , v
MD and PSD outside
3,773 95% limits in worse eye 4,264

1 v
| 2203 || 158 || o0aa | | 1208 || 283 || 1113 |

Gloucester Huddersfield Portsmouth Gloucester Huddersfield Portsmouth

Figure 1: Flow chart showing the inclusion criteria leading to a study sample of 3,773 men
and 4,264 women representing a population of patients in glaucoma clinics with visual

field defects in at least one eye.

Proportions of men and women presenting with advanced VF loss stratified by age is

shown in Table 1. Crude RRs stratified into ten year intervals are also reported along



with their 95% confidence intervals. Grouping by age is necessary because late
presentation of glaucoma as estimated by our surrogate measure is more prevalent with
older age. Further, the age distribution for males and females is different, with more
elderly women patients than elderly men. RR is greater than one (indicating greater risk
for men) for two of the age strata (60-69 and 70-79 years) and the confidence intervals
do not overlap with one indicating these values to be statistically significant. There
were no age strata with a statistically significant RR less than one (indicating greater

risk for women).

Overall age-standardised RR was 1.16 (95% confidence interval [CI]: 1.07 to 1.25)
indicating risk is greater in men; the difference from one cannot be ascribed to chance
(p=0.0003) 20. This means a patient of any age (>40 years) referred to glaucoma clinics
with advanced VF loss (late presentation of glaucoma) is, on average, 16% (95% CI: 7
to 25%) more likely to be a man rather than a woman. This RR is statistically significant
and estimated with high precision but it is not a large effect from a clinical or practical
standpoint; this is illustrated in figure 2. Here, if we imagine a sample of 100 people
newly referred to glaucoma clinics with advanced VF loss (late presentation of
glaucoma) then our data indicates approximately 54 of them are likely to be men and 46

to be women.



Table 1: Percentage of patients presenting with advanced visual field loss (in the study

eye) stratified by age (decades) and crude relative risks for the attribute for men

compared to women. Crude relative risk is only statistically significant (*) for the 60-69

and 70-79 years age groups (P<0.001).

Age (y)
40-49
50-59
60-69
70-79
80-89
90-99

Patients presenting with advanced visual field loss

Men Women

23.4% (n=244) 20.8% (n=265)
23.0% (n=478) 20.7% (n=469)
22.6% (n=945) 16.3% (n=909)
24.8% (n=1324) 19.2% (n=1465)
29.0% (n=692) 31.8% (n=1061)
42.0% (n=50) 32.6% (n=95)

Crude Relative Risk (95% CI)
1.13 (0.81, 1.56)

1.11 (0.87, 1.42)

1.39 (1.15,1.68) *

1.30 (1.13,1.49) *

0.91 (0.79, 1.06)

1.29 (0.83,1.99)

TTITITTITITTReRe 90100
TIPRTIReeTe4e 444444
TITIRTRReeT444444414
TIROETTIReTe 44444404
TITERTITTRes 44449444

Figure 2: Overall age-standardised relative risk of the ratio of the proportion of men to

the proportion of women with late presentation was 1.16 (95% confidence interval: 1.07

to 1.25). This schematic illustrates the size of this statistically significant effect: in a

sample of 100 people presenting with advanced VF loss approximately 54 are likely to be

men.



Discussion

Our results suggest at least one in five patients in glaucoma clinics in England referred
with VF loss had advanced loss (eGSS criterion) in at least one eye at referral. This
statistic has remained approximately at this level for some time 2! and it is a clinical
concern because late presentation of glaucoma is associated with a greater risk of visual
impairment during a person’s lifetime. 1 In this study we have specifically shown that a
man is, on average, 16% more likely to be one of these late presenting patients than a
woman. This result represents new knowledge about spontaneous case finding and
health service delivery of glaucoma in England. The crude relative risk of late
presentation in men is greater in people aged between 60-79 years than in other age
groups. Yet the magnitude of the overall relative risk is practically quite small
Therefore, this finding will likely not directly affect the evidence base driving strategies
for glaucoma case finding but we believe it is useful information for community
optometrists carrying out routine sight tests that include glaucoma screening. This
finding ought to precipitate a prospective investigation into late presentation of
glaucoma with a potential focus on gender differences and other factors, especially

about access to services.

The influence of a patient’s sex on glaucoma diagnosis is a contentious debate. Yet, a
recent well-conducted systematic review of the literature indicated age-adjusted
prevalence of glaucoma (globally) is higher in men compared with women. 22 Our study
was not designed to contribute to this debate. In contrast we were concerned with the
precise idea that men, when compared to women, are more likely to present with
advanced VF loss at the point of glaucoma diagnosis, as stratified by age. To our
knowledge only a few studies have considered this question and findings are mixed. 23 24
There are only a few UK reports on this question looking at small numbers of people.
One study, investigating patients registering with sight impairment, found that most
patients with this level of vision loss when first presenting with glaucoma were men. 13
Two studies by the same London-based group investigated risk factors for late
presentation through collecting two cohorts of glaucoma patients; cases had VF loss in
one or both eyes; controls had no absolute VF loss within 20 degrees of fixation.
Retrospective analysis of the data revealed men to be significantly more likely to be a

case rather than a control once adjusting for other variables. 1 However, a later follow-
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up study recruiting patients as they were diagnosed did not find sex to be a significant

factor in late presentation with glaucoma.15

Our study took advantage of a large repository of electronically recorded VF data and
was novel because it was based on a sample of several thousands of patients from three
regionally different areas in England. These sample sizes, large enough to be readily
stratified by age, provide a useful experimental design and give confidence about
statistical estimates. This ‘big data’ method is useful for auditing aspects of health
service delivery in glaucoma and for testing hypotheses about the management of
patients. Our report, and others like it 1 21 25, therefore serve as a stimulus for others to
use routinely collected electronically stored resources in eye clinics. Of course this is
still only analysis of retrospectively collected data and estimates will not be as valid as

those garnered from prospective studies.

The methodology used in this study has several limitations. For example, it was
multicentre but the sampling was not done systematically and the data is not
particularly current because the extractions were done in 2012. Critically, the study
only considers data retrospectively and information about exact diagnosis of glaucoma,
intraocular pressure and types of treatment was not available. Our estimate for late
presentation of disease is very much a proxy measure. For example, it is not known for
certain that a patient’s first VF is the first one after diagnosis, because a person may
have simply moved area or hospitals, for example. Moreover, our surrogate for
advanced VF loss could be affected by a patient having concomitant eye disease like
advanced cataract, for example. (Indeed, age-related cataract is more prevalent in
women, 26 so this limitation isn’t easily dismissed.) Such information was not available
in this retrospective study. Lack of clinical information restricts level of certainty about
the underlying diagnosis. The methodology of only including patients with serial VF
assessments however should exclude most cases of non-glaucoma diagnosis.
Furthermore, HFA reliability indices are sometimes used to exclude poorly carried out
examinations in clinical practice, but these were not used in this study because many
were missing from the original database. Nevertheless, there is no reason why such
biases would be associated with the sex of the patient and the sheer size of the data

ensures robust estimates. More importantly perhaps, these data represent unselected
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people in glaucoma clinics that are receiving routine care and therefore estimates are

directly meaningful to ‘real-world’ practice.

In conclusion there is some evidence of an association between late presentation of VF
loss consistent with glaucoma and patient’s gender. Our data, based on several
thousands of patients with VF loss, indicates men are slightly more at risk of being
diagnosed with more advanced VF loss at the point of diagnosis than women. The risk
is precisely estimated and statistically significant. Of course statistical significance isn’t
the same as clinical or practical significance and the reported effect is likely not large
enough to impact on case finding strategies in glaucoma. Still, knowledge of this small
increased risk in men might be useful for the practicing optometrist as they do their
best to detect the condition. At the very least this report further highlights that many
patients with VF loss present to secondary care with advanced defects in at least one
eye; we suggest a health service delivery focus on ameliorating this statistic ought to

help prevent sight loss from glaucoma.
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