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Abstract

Objectives: To assess the time from symptom onset to treatment for wet age-related macular

degeneration (AMD) and to measure the awareness of AMD in south-east Scotland.
Design: Retrospective cross-sectional study.
Setting: Secondary care, south-east of Scotland.

Methods: Patients treated with intravitreal therapy (IVT) for wet AMD in south-east Scotland
between 2013-2015 were identified using a treatment register. Notes were retrospectively
reviewed. We measured time from A) symptom onset to first presentation at primary care, B)
referral to ophthalmic clinic appointment and C) ophthalmic clinic appointment to first IVT
treatment. To investigate AMD awareness, we performed a cluster random sample survey of

patients visiting non-AMD ophthalmic clinics using a previously validated 12-item questionnaire.

Results: 195 patients (mean age 78) were included in the study. The mean delays between the
different stages — A, B and C — were 54.2 (95% CI+13), 28.2 (95% CI+4.0) and 31.5 (95%
CI+3.6) days respectively. There was an additional mean delay of 7.5 (95% CI+1.6) days when
patients were indirectly referred by optometrists via general practitioners (p<0.05). 140 patients
(mean age 78) participated in the awareness survey; 62.1% reported being “aware” of AMD but

only 37.3% described AMD symptoms correctly.

Conclusions: There is significant delay at every step of the wet AMD patient pathway in south-

east Scotland. Our findings suggest that suboptimal awareness of AMD symptoms could
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account for a substantial delay in presentation from symptom onset. This highlights the need to

increase awareness of AMD which may optimise visual outcomes for patients.

©CoO~NOUITA,WNPE

11 Article Summary (Strengths and Limitations of this Study)

14 e Large sample size of patients.

o Case notes of consecutive patients identified systematically using a treatment clinic register
over 2 years.

21 o Demographic factors such as age, gender, education, social class and smoking status were

23 taken into account for analyses of AMD awareness.

25 e Unable to ascertain direct association between low disease awareness and delay in

27 treatment for patients with wet AMD as different cohort of patients were examined.

e Retrospective analysis of notes from disease register.
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Introduction

Age-related macular degeneration (AMD) is the leading cause of vision loss in the developed
world.” There are two main forms of AMD. The first is dry AMD which accounts for the majority
of AMD cases and results from the deposition of materials deep to the retina which eventually
leads to the slow degeneration of retinal cells resulting in blindness. Wet AMD accounts for the
remaining cases of AMD and results from the development of new blood vessels deep to the
retina which leak or bleed resulting in symptoms of new distortion or vision loss. Wet AMD
results in irreversible blindness if left untreated and accounts for 90% of the cases of blind
registration resulting from AMD.? The main risk factors associated with the AMD are age and
smoking.® Cases of blindness resulting from AMD are predicted to increase together with an

ageing population.*

An effective treatment is currently available to preserve vision in wet AMD in the form of
intravitreal therapy (IVT) with anti-vascular endothelial growth factor agents.>® They have been
shown to be effective in maintaining long-term vision in the majority of patients affected by wet
AMD.? Delay in instituting IVT treatment in new cases of wet AMD has been shown to be one of
the most important factors negatively impacting final visual outcome.'" Consequently, the
early diagnosis and treatment is crucial to not only improving visual outcomes in AMD, but also
to reduce the social and economic burden of blindness resulting from wet macular

degeneration.'?"

Delays from symptom onset to treatment can be experienced at different stages of the patient
care pathway for new onset wet AMD. These include: 1) time of first symptom onset to
presentation at primary care practitioner, 2) time from primary care referral to presentation at

ophthalmic clinic and 3) time from ophthalmic clinic to first IVT treatment (Fig. 1). These early
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stages of the care pathway also represent the periods during which lesions may be most active

and amenable to the benefits of therapy.™

Patient with symptoms of wet AMD

| !

] "
[ General Practitioner | g [ Optometrist 1
L ) L )

Referral should be made on the same day patient is seen*

{ Acute Referral Clinic ] Time <1 week*

Fast-Track Macular Clinic or Medical Retina
Clinic

Time <1 week*

IVT Treatment }

Fig 1. Flow chart depicting the typical care pathway of a patient with wet AMD in south-east Scotland.
*Based on the recommendations by the Royal College of Ophthalmologists in its 2013 AMD guideline.15

There have been many published reports investigating intra-hospital factors such as the time
from first ophthalmic clinic visit to first IVT treatment.”®'"'® However, there is a scarcity of
literature reporting the extra-hospital factors such as the time from symptom onset to
presentation at ophthalmic clinic. In addition, despite its significance in causing blindness,
limited research has been performed to investigate AMD awareness. An exploration of patient’s
awareness and knowledge of disease has been demonstrated in other chronic diseases such as
stroke and cancer'”'®, with increased awareness associated with improved patient

outcomes. %%
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The primary objectives of this study were twofold; first, to assess the time between the different
stages of the AMD care pathway in patients treated in south-east Scotland and second, to

evaluate patients’ awareness of AMD, its risk factors and treatment options.

Methods

Case notes of consecutive patients diagnosed and treated with IVT for wet AMD in NHS Lothian
since September 2013 were identified using a treatment clinic register. A 2013 cut-off point was
chosen to reflect the updated guidelines on AMD by the Royal College of Ophthalmologists
(RCOphth) which were published at the time." The guidelines recommended that all patients
with suspected AMD should be seen by a retinal specialist within one week of referral, and that

treatment should commence within one week of first ophthalmic appointment (Fig. 1).

In this study, the main outcome measures were 1) time from symptom onset to first presentation
at primary care (i.e. duration of visual symptoms before initial presentation), 2) time from
primary care referral to ophthalmic clinic appointment, and 3) time from ophthalmic clinic
appointment to first IVT treatment. A total of 315 case notes were identified; 120 of the 315 were
excluded due to incomplete data and the co-existence of ocular comorbidities that gave rise to
choroidal neovascularisation. This study was accepted and approved by the NHS Lothian

quality improvement team.

In order to investigate patients’ awareness of AMD, a cluster random sample of patients visiting
ophthalmic clinics for non-AMD disease in NHS Lothian was surveyed using a 12-item
questionnaire (see Supplementary File). Questions were adapted from a previously validated
questionnaire®’ and served to ascertain each patient’s knowledge of AMD and its risk factors.

Patients were asked for their demographic details, including age, sex, education and postcode
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of residence. Socioeconomic deprivation scores (social class) were calculated for all patients
from postcode data at the time of interview using the Scottish Index of Multiple Deprivation
(SIMD).?? The SIMD combines weighted data on seven domains (income, employment,
education, housing, health, crime and geographical access) and is officially sanctioned by the

Scottish Government as a measure of multiple deprivation.?*

The first part of the questionnaire explored patients’ familiarity with AMD and its risk factors. The
second part enquired about patients’ smoking status and their awareness of available
treatments for AMD. Surveys were distributed and collected by the same researcher, who
remained nearby to answer any questions about instructions. No additional assistance was

provided. Data for the survey was collected from November 18 to 31, 2015. The data was

2 2
analysed using Pearson x tests except for education and social class where x tests for trend
were performed. Data analysis was done using IBM SPSS Statistics for Windows, version 23

(IBM Corp., Armonk, N.Y., USA).

Results

Delay in presentation, referral and treatment of AMD in south-east Scotland

195 case notes were analysed in total. 120 (61.5%) patients were female, with a mean age of
78 years. Nearly all patients (187; 95.9%) presented with wet AMD affecting the first eye. The
overall mean time from symptom onset to presentation was 54.2 (95% CI+13) days. As for
referrals to ophthalmology, 118 (60.5%) of these were direct from optometrists, 5 (2.6%) were
direct from GPs, and 52 (26.7%) were made by optometrists via GPs. The remaining referrals

were from other hospitals, other ophthalmology clinics, and screening programmes.
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The mean time from referral to ophthalmic clinic appointment was 28.2 days (95% Cl+4.0 days).
There was a significant additional mean delay of 7.5 (p<0.05) (95 %CI+1.6) days when patients
were referred from their optometrist via their GP. During clinic appointments, fundus fluorescein
angiogram was performed in approximately one third of patients (66/195). The mean time from

clinic to first IVT treatment was 31.5 (95% CI+3.6) days (Fig. 2).

Extra-hospital delay Intra-hospital delay
) )

Mean

dalay [day) 28.2 (23%) 31.5 (26%)

7.5 (6%)

0 20 40 60 80 100 120 140

m Presentation delay Referral delay = Additional referral delay via GP = Treatment delay

Fig 2. Breakdown of the total delay (121.4 days) from symptom onset to treatment

for patients with new wet AMD in south-east Scotland.

Awareness of AMD and its risk factors

The delay from symptom onset to first injection resulted from both intra-hospital and extra-
hospital factors. We have already identified that when optometrists referred via the GPs instead
of directly to the hospital eye service this resulted in a significant increased delay. However,
even this delay is overshadowed by the mean delay from symptom onset to presentation at
primary care service. In order to better understand patient factors that may have resulted in this
delay in presentation we performed a questionnaire survey on patients with unrelated disease in

the eye service. A total of 142 patients were approached in non-AMD ophthalmic clinics. These
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clinics included glaucoma, ocular motility and general outpatient clinics. 140 patients agreed to
participate. Two refused because of unwillingness and inability to understand the purpose of the

questionnaire due to deafness respectively.

The cohort included 61 (43.6%) male and 79 (56.4%) female with a median age of 73 (range
17-93), comprising all social classes. The education level of patients ranged from primary

education to university degree. Details of the demographic data are given in Table 1.

Table 1. Demographic data of patients (n=140)

Variable n %
Gender

Male 61 43.6

Female 79 56.4
Age (years)

<50 19 13.6

>50 121 86.4
Highest education level attained

Primary school 4 2.9%

Secondary school 78 55.7%

College 31 22.1%

University degree 27 19.3%
Social class

I 13 9.3%

Il 25 17.8%

I 20 14.3%

v 27 19.3%

Vv 55 39.3%
Smoking status

Current smoker 11 7.9%

Ex- or non-smoker 129 92.1%

Of the 140 respondents, 87 (62.1%) reported being “aware” of AMD. 14 (10%) had previously
been diagnosed with AMD. 10 of these 14 patients (71.4%) were able to provide a correct
description of the symptoms of AMD. For those patients without a prior diagnosis, only 47/126
(37.3%) were able to correctly report the symptoms of AMD. There was a significant difference
when comparing the responses of those who had a previous diagnosis of AMD to those without

AMD (p=0.013). Overall female respondents were more likely than male respondents to report
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awareness of AMD (p=0.015) (Table 2). Increased awareness of AMD was also seen with

higher levels of education (p=0.001).

©CoO~NOUITA,WNPE

Table 2. Respondents indicating awareness of AMD (n=140)

Characteristic®

No. Indicating Awareness /
Total No. (%)

Gender distribution

Male 31/61 (50.8)

Female 56/79 (70.9)

p value 0.015
Age (years)

<50 8/19 (42.1)

>50 79/121 (65.3)

p value 0.053
Highest education level attained

Primary school 4/7 (57.1)

Secondary school

37/75 (49.3)

College 23/31 (74.2)
University degree 23/27 (85.2)
p value® 0.001
Social class
I 8/13 (61.5)
Il 18/25 (72.0)
I 9/20 (45.0)
v 21/27 (77.8)
\ 31/55 (56.4)
p value® 0.537
Smoking status
Current smoker 6/11 (54.5)
Ex- or non-smoker 81/129 (62.8)
p value 0.588

@ Unless otherwise indicated, p values are derived using the Pearson x

b Derived using the x2 for trend.

2

The top risk factor for AMD correctly considered by patients was age (127/140 - 90.7%). The
other risk factors identified included smoking in 82 (58.6%), unprotected UV exposure in 62

(44.3%), genetic predisposition in 62 (44.3%), vitamin deficiency in 54 (38.6%) and gender in 15

87 (62.1%) of patients thought that AMD was a treatable condition. However, only 20/87 (23%)
were able to provide correct information on the available treatments (i.e. eye injections and laser
therapy). The majority of patients (91/140, 65%) considered opticians to be their first port of call

if they had vision problems. Other healthcare professionals cited as first port of call included

1
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general practitioners in 28 (20%) and ophthalmologists in 21 (15%).

Discussion

The Royal College of Ophthalmologists (RCOphth) has recently updated its guidance on
suggested waiting times for IVT treatment in wet AMD in the hospital setting. It recommends
that all patients should be seen by a retinal specialist within one week of primary care referral,
and should begin treatment within one week following this."”” The new guidelines place
increased importance on correct diagnosis and urgent referral from primary care and place
increasing emphasis on hospital eye services to provide capacity for urgent new AMD cases in
addition to the treatment of existing wet AMD patients. However, this study finds that there are
significant delays at each step of the wet AMD care pathway in south-east Scotland; both the
waiting times from 1) primary care referral to ophthalmic clinic and 2) initial ophthalmic
assessment to treatment are about four times as long as the recommended gold standard. In
addition, there is a further one-week delay on average when indirect referrals are made by
optometrists via GP. Similar findings have also been reported in previous studies which have
demonstrated similar, if not longer, delays for intra-hospital pathways (i.e. from initial ophthalmic

assessment to treatment).’®"""®

To our knowledge, this is the first study to evaluate the time from symptom onset to presentation
at clinic (extra-hospital pathway) for patients with wet AMD in the UK. Our findings demonstrate
that this not only represents a major source of delay but also accounts for the greatest
proportion of the delay in the wet AMD care pathway in south-east Scotland. This represents an
important target for improvement to reduce vision loss resulting from delay in the wet AMD care
pathway.?® This delay is likely to be complex and multifactorial, involving patients, eye care

providers and healthcare systems. Barriers to early presentation might include a lack of

1
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awareness of wet AMD among patients, self-examination by patients and screening of the

disease by non-retina specialists.

At present, the diagnosis of new wet AMD, especially for the first affected eye, still very much
relies on self-recognition of visual symptoms by patient themselves. This is however problematic
as those affected in only one eye tend not to be aware of the visual change and may therefore
remain “asymptomatic” for a considerable length of time.?® Indeed, this seemed to be case in

our study in which nearly all patients presented with wet AMD affecting the first eye.

There is evidence to show that the best correct visual acuity at the time of diagnosis of wet AMD
is worse for the first affected eye when compared to that of the second eye.?’ In addition,
previous studies have shown that the visual prognosis of the first affected eye following one
year of treatment is usually worse compared to that of the second affected eye in wet AMD.?%%°
These better outcomes of the second affected eye are most likely due to increased awareness
and more frequent monitoring of the second eye as part of a systematic bilateral follow-up
examination for the first affected eye. These factors would seemingly translate into a shorter
delay in presentation for the second affected eye but it is should be noted that this association
was not explored in our study and remains to be investigated. Nonetheless, the considerable
delay in presentation for the first affected eye demonstrated in our study highlights the

importance of early detection and treatment.

From the patient’s perspective, the delay in symptom recognition can be addressed to a certain
extent by self-examination. Patients, especially those with an increased risk of developing wet
AMD, should be educated and made aware of symptoms such as new visual distortion and
sudden reduction in vision. This can be achieved by encouraging patients to use suitable

spaced self-tests of vision which examine one eye at a time to prevent compensation from the
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good eye. The standard Amsler test has long been recommended as the standard self-
monitoring test but there has been increasing reservation about its utility as a diagnostic tool
due to its insufficient reliability and variable sensitivity.***' The advent of more innovative, cost
saving technologies may circumvent these issues and make implementation of self-examination

on a wider public scale more feasible in the near future.®*3*

In this study, we chose to investigate patients’ awareness of AMD because it is clear that a lack
of disease awareness is a common factor for delayed presentation in other eye conditions such
as glaucoma, retinal detachment and central retinal artery occlusion.**** The only previous
study to investigate AMD awareness in the UK population showed a low awareness (16%).%
Our study adds to the existing literature by demonstrating that public awareness of AMD is still
limited. Our survey shows that awareness of AMD is unacceptably low (37%), especially
considering that this condition is the leading cause of blindness in developed countries.” The
low awareness of AMD is also consistent with the low levels of awareness of AMD in other

countries.?':36:38-43

It is likely that our findings underestimate the true scale of awareness among
the general population because we sampled ophthalmic patients who, by virtue of being

surveyed in an eye hospital, are presumably somewhat more attuned to common eye diseases.

These findings are important given the severity of the consequences of delayed presentation in
AMD and the ready availability of an effective treatment to prevent visual loss. We identified
AMD-naive male patients and those with lower education levels to have a particularly low
awareness of warning symptoms of AMD, suggesting the need for targeted intervention for
these subgroups. As increased awareness can lead patients to seek appropriate medical care,

improving awareness would logically lead to better visual prognoses for patients.
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There is currently still a need for a unified national awareness campaign on AMD in the UK. A
recent report by the Royal National Institute of Blind People highlighted that most initiatives at
improving AMD awareness in the UK still operate at a local level.** Even then, these efforts
often comprised of educational talks targeted at existing patients, rather than raising public
awareness. The need for a national campaign has also been recognised by the Macular Society
which has made increasing AMD awareness one of the main objectives of its five-year national

strategy.*

Although some progress has been made since,*® there is still room for improvement. Current
awareness interventions need to be further optimised for a sustained impact. A promising step
would be the adoption of the multi-layered approach as adopted by other developed countries.*’
This approach saw the use of a campaign which included a diverse range of activities such as
promoting education programmes for patients and primary care, running a national advertising
campaign and providing free mobile screening. The end of this focused campaign saw a
dramatic increase in AMD awareness and the number of the population requesting fundus
examination for symptoms of AMD.* The implementation of a similar public health strategy in
the UK may achieve similar desirable effects but further research is needed to evaluate the
effectiveness of this approach in the UK population. Another important gap highlighted by our
study is the underappreciated link between smoking and AMD. This represents a potent novel
health promotional tool and awareness could be increased by incorporating information in

existing campaigns with other smoking related diseases.*®*°

Conclusion

There is significant delay at every step of the care pathway for patients with wet AMD in south-

east Scotland. We also show that awareness and knowledge of AMD are suboptimal. This lack
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of AMD could account for the long presentation delay of AMD to primary care. This suggests
that efforts to educate the public regarding AMD may lead to earlier presentation and hence

improved visual outcomes in patients.
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No: Postcode:

AMD Awareness Questionnaire

Please circle the correct option

1. Sex: Male Female

2. Age (years):

3. Educational Status:

1) Completed Primary School 3) College Qualification
2) Completed Secondary 4) University Degree
School 5) Prefer not to say

4. Employment status:

1) Unemployed 4) Retired
2) Full time 5) Other (specify):
3) Part time 6) Prefer not to say

5. Prior to now, have you ever been told you have Age Related Macular
Degeneration (AMD)?
1) Yes 2) No

*IF ‘Yes’, MOVE ON TO QUESTION 7*

6. If no, have you ever heard of Age Related Macular Degeneration (AMD)?

1) Yes 2) No
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7. If you have heard of AMD, can you describe the condition and its

symptoms?

8. Regardless of whether or not you are familiar with AMD, which of the
following factors do you think increases the risk of developing AMD?

(select all that apply)

1) Smoking 4) Unprotected exposure to
2) Vitamin deficiency sunlight
3) Age 5) Genetics

6) Sex

9. Do you currently smoke?

1) Yes 2) No

10.1s AMD a treatable condition?

1) Yes 2) No

11.If yes, do you know what treatments are available?

12.If you were worried about your eyesight, where would you go for advice?
1) Ophthalmologist 4) Optician
2) GP 5) Other (specify):
3) Pharmacist
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Abstract

Objectives: To assess the time from symptom onset to treatment for neovascular age-related

macular degeneration (AMD) and to measure the awareness of AMD in south-east Scotland.
Design: Retrospective cross-sectional study.
Setting: Secondary care, south-east of Scotland.

Methods: Patients treated with intravitreal therapy (IVT) for neovascular AMD in south-east
Scotland between 2013-2015 were identified using a treatment register. Notes were
retrospectively reviewed. We measured time from A) symptom onset to first presentation at
primary care, B) referral to ophthalmic clinic appointment and C) ophthalmic clinic appointment
to first IVT treatment. To investigate AMD awareness, we performed a cluster random sample
survey of patients visiting non-AMD ophthalmic clinics using a previously validated 12-item

questionnaire.

Results: 195 patients (mean age 78) were included in the study. The mean delays between the
different stages — A, B and C — were 54.2 (95% CI+13), 28.2 (95% CI+4.0) and 31.5 (95%
CI+3.6) days respectively. There was an additional mean delay of 7.5 (95% CI+1.6) days when
patients were indirectly referred by optometrists via general practitioners (p<0.05). 140 patients
(mean age 78) participated in the awareness survey; 62.1% reported being “aware” of AMD but

only 37.3% described AMD symptoms correctly.
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Conclusions: There is significant delay at every step of the neovascular AMD patient pathway
in south-east Scotland. Our findings suggest that suboptimal awareness of AMD symptoms

could account for a substantial delay in presentation from symptom onset. This highlights the

©CoO~NOUITA,WNPE

10 need to increase awareness of AMD which may optimise visual outcomes for patients.

e Article Summary (Strengths and Limitations of this Study)

Case notes of consecutive patients identified systematically using a treatment clinic register
21 over 2 years.

23 o Demographic factors such as age, gender, education, social class and smoking status were
25 taken into account for analyses of AMD awareness.

217 e Unable to ascertain direct association between low disease awareness and delay in
treatment for patients with neovascular AMD as different cohort of patients were examined.
32 o Due to retrospective analysis of notes from a disease register in this study, the number of

34 patients that could be included was limited by the quality of note keeping.
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Introduction

Age-related macular degeneration (AMD) is the leading cause of vision loss in the developed
world." There are two main forms of AMD. The first is non-neovascular (dry) AMD which
accounts for the majority of AMD cases and results from the deposition of drusen (small yellow
or white deposits) underneath the retina that eventually leads to the slow degeneration of retinal
cells resulting in blindness. Neovascular (wet) AMD accounts for the remaining cases of AMD
and results from the development of new blood vessels deep to the retina which leak or bleed
resulting in symptoms of new distortion or vision loss. Neovascular AMD results in irreversible
blindness if left untreated and accounts for 90% of the cases of blind registration resulting from
AMD.? The main risk factors associated with AMD are age and smoking.? Cases of blindness

resulting from AMD are predicted to increase together with an ageing population.*

An effective treatment is currently available to preserve vision in neovascular AMD in the form of
intravitreal therapy (IVT) with anti-vascular endothelial growth factor agents.>® These drugs
have been shown to be effective in maintaining long-term vision in the majority of patients
affected by neovascular AMD.® Delay in instituting IVT treatment in new cases of neovascular
AMD has been shown to be one of the most important factors negatively impacting final visual
outcome.’®'" Consequently, the early diagnosis and treatment is crucial to not only improving
visual outcomes in AMD, but also to reduce the social and economic burden of blindness

resulting from the disease.'*"

Delays from symptom onset to treatment can be experienced at different stages of the patient
care pathway for new onset neovascular AMD. These include: 1) time of first symptom onset to
presentation at primary care practitioner, 2) time from primary care referral to presentation at

ophthalmic clinic and 3) time from ophthalmic clinic to first IVT treatment (Fig. 1). These early
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stages of the care pathway also represent the periods during which lesions may be most active

and amenable to the benefits of therapy.'

There have been many published reports investigating intra-hospital factors such as the time
from first ophthalmic clinic visit to first IVT treatment.’®'"'® However, there is a scarcity of
literature reporting the extra-hospital factors such as the time from symptom onset to
presentation at ophthalmic clinic. In addition, despite its significance in causing blindness,
limited research has been performed to investigate AMD awareness. An exploration of patient’s
awareness and knowledge of disease has been demonstrated in other chronic diseases such as

stroke and cancer'”'®, with increased awareness associated with improved patient

outcomes. %

The primary objectives of this study were twofold; first, to assess the time between the different
stages of the neovascular AMD care pathway in patients treated in south-east Scotland and

second, to evaluate patients’ awareness of AMD, its risk factors and treatment options.

Methods

Case notes of consecutive patients diagnosed and treated with IVT for neovascular AMD in
NHS Lothian since September 2013 were identified using a treatment clinic register. A 2013 cut-
off point was chosen to reflect the updated guidelines on AMD by the Royal College of
Ophthalmologists (RCOphth) which were published at the time.” The guidelines recommended
that all patients with suspected AMD should be seen by a retinal specialist within one week of

referral, and that treatment should commence within one week of first ophthalmic appointment

(Fig. 1).
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In this study, the main outcome measures were 1) time from symptom onset to first presentation
at primary care (i.e. duration of visual symptoms before initial presentation), 2) time from
primary care referral to ophthalmic clinic appointment, and 3) time from ophthalmic clinic
appointment to first IVT treatment. The main exclusion criteria were case notes with incomplete
data and the co-existence of ocular comorbidities that gave rise to choroidal neovascularisation.
This study was approved as part of a wider service evaluation which was accepted following

review by the NHS Lothian Ophthalmology Quality Improvement Team on 8" October 2015.

In order to investigate patients’ awareness of AMD, a cluster random sample of patients visiting
ophthalmic clinics for non-AMD disease in NHS Lothian was surveyed using a 12-item
questionnaire (see Supplementary File). The sample size required for the study was calculated
using a power calculation (see Supplementary Data). Questions were adapted from a
previously validated questionnaire®’ and served to ascertain each patient's knowledge of AMD
and its risk factors. Patients were asked for their demographic details, including age, sex,
education and postcode of residence. Socioeconomic deprivation scores (social class) were
calculated for all patients from postcode data at the time of interview using the Scottish Index of
Multiple Deprivation (SIMD).? The SIMD combines weighted data on seven domains (income,
employment, education, housing, health, crime and geographical access) and is officially

sanctioned by the Scottish Government as a measure of multiple deprivation.?***

The first part of the questionnaire explored patients’ familiarity with AMD and its risk factors. The
second part enquired about patients’ smoking status and their awareness of available
treatments for AMD. Surveys were distributed and collected by the same researcher, who
remained nearby to answer any questions about instructions. No additional assistance was

provided. The survey was performed from 18" November 2015 to 31 November 2015 and data
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2 2
was analysed using Pearson x tests except for education and social class where x tests for
trend were performed. Data analysis was done using IBM SPSS Statistics for Windows, version

23 (IBM Corp., Armonk, N.Y., USA).

Results

Delay in presentation, referral and treatment of AMD in south-east Scotland

A total of 315 case notes were identified; 120 of the 315 were excluded after application of the
exclusion criteria (see Supplementary Data for the demographics and breakdown of excluded
cases), leaving 195 case notes for analysis. 120 (61.5%) patients were female, with a mean age
of 78 years. Nearly all patients (187; 95.9%) presented with neovascular AMD affecting the first
eye. The overall mean time from symptom onset to presentation was 54.2 (95% CI+13) days.
As for referrals to ophthalmology, 118 (60.5%) of these were direct from optometrists, 5 (2.6%)
were direct from GPs, and 52 (26.7%) were made by optometrists via GPs. The remaining

referrals were from other hospitals, other ophthalmology clinics, and screening programmes.

The mean time from referral to ophthalmic clinic appointment was 28.2 days (95% CIl+4.0 days).
There was a significant additional mean delay of 7.5 (p<0.05) (95 %CI+1.6) days when patients
were referred from their optometrist via their GP. During clinic appointments, fundus fluorescein
angiogram was performed in approximately one third of patients (66/195). The mean time from

clinic to first IVT treatment was 31.5 (95% CI+3.6) days (Fig. 2).

Awareness of AMD and its risk factors
The delay from symptom onset to first injection resulted from both intra-hospital and extra-
hospital factors. We have already identified that when optometrists referred via the GPs instead

of directly to the hospital eye service this resulted in a significant increased delay. However,
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even this delay is overshadowed by the mean delay from symptom onset to presentation at
primary care service. In order to better understand patient factors that may have resulted in this
delay in presentation we performed a questionnaire survey on patients with unrelated disease in
the eye service. A total of 142 patients were approached in non-AMD ophthalmic clinics. These
clinics included glaucoma, ocular motility and general outpatient clinics. 140 patients agreed to
participate. Two refused because of unwillingness and inability to understand the purpose of the

questionnaire due to deafness respectively.

The cohort included 61 (43.6%) male and 79 (56.4%) female with a median age of 73 (range
17-93), comprising all social classes. The education level of patients ranged from primary

education to university degree. Details of the demographic data are given in Table 1.

Table 1. Demographic data of patients (n=140)

Variable n %
Gender

Male 61 43.6

Female 79 56.4
Age (years)

<50 19 13.6

>50 121 86.4
Highest education level attained

Primary school 4 2.9%

Secondary school 78 55.7%

College 31 22.1%

University degree 27 19.3%
Social class

I 13 9.3%

I 25 17.8%

I 20 14.3%

v 27 19.3%

Vv 55 39.3%
Smoking status

Current smoker 11 7.9%

Ex- or non-smoker 129 92.1%

Of the 140 respondents, 87 (62.1%) reported being “aware” of AMD. 14 (10%) had previously

been diagnosed with AMD. 10 of these 14 patients (71.4%) were able to provide a correct
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description of the symptoms of AMD. For those patients without a prior diagnosis, only 47/126

(37.3%) were able to correctly report the symptoms of AMD. There was a significant difference

when comparing the responses of those who had a previous diagnosis of AMD to those without

AMD (p=0.013). Overall female respondents were more likely than male respondents to report

awareness of AMD (p=0.015) (Table 2). Increased awareness of AMD was also seen with

higher levels of education (p=0.001).

Table 2. Respondents indicating awareness of AMD (n=140)

Characteristic®

No. Indicating Awareness /
Total No. (%)

Gender distribution

Male 31/61 (50.8)

Female 56/79 (70.9)

p value 0.015
Age (years)

<50 8/19 (42.1)

>50 79/121 (65.3)

p value 0.053
Highest education level attained

Primary school 4/7 (57.1)

Secondary school

37/75 (49.3)

College 23/31 (74.2)
University degree 23/27 (85.2)
p value® 0.001
Social class
I 8/13 (61.5)
Il 18/25 (72.0)
1] 9/20 (45.0)
v 21/27 (77.8)
\Y 31/55 (56.4)
p value® 0.537
Smoking status
Current smoker 6/11 (54.5)
Ex- or non-smoker 81/129 (62.8)
p value 0.588

?Unless otherwise indicated, p values are derived using the Pearson x

2

® Derived using the x“ for trend.

2 test.

The top risk factor for AMD correctly considered by patients was age (127/140 - 90.7%). The

other risk factors identified included smoking in 82 (58.6%), unprotected UV exposure in 62

(44.3%), genetic predisposition in 62 (44.3%), vitamin deficiency in 54 (38.6%) and gender in 15

(10.7%).
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87 (62.1%) of patients thought that AMD was a treatable condition. However, only 20/87 (23%)
were able to provide correct information on the available treatments (i.e. eye injections and laser
therapy). The majority of patients (91/140, 65%) considered opticians to be their first port of call
if they had vision problems. Other healthcare professionals cited as first port of call included

general practitioners in 28 (20%) and ophthalmologists in 21 (15%).

Discussion

The Royal College of Ophthalmologists (RCOphth) has recently updated its guidance on
suggested waiting times for IVT treatment in neovascular AMD in the hospital setting. It
recommends that all patients should be seen by a retinal specialist within one week of primary
care referral, and should begin treatment within one week following this.”® The new guidelines
place increased importance on correct diagnosis and urgent referral from primary care and
place increasing emphasis on hospital eye services to provide capacity for urgent new AMD
cases in addition to the treatment of existing neovascular AMD patients. However, this study
finds that there are significant delays at each step of the neovascular AMD care pathway in
south-east Scotland; both the waiting times from 1) primary care referral to ophthalmic clinic and
2) initial ophthalmic assessment to treatment are about four times as long as the recommended
gold standard. In addition, there is a further one-week delay on average when indirect referrals
are made by optometrists via GP. Similar findings have also been reported in previous studies
which have demonstrated similar, if not longer, delays for intra-hospital pathways (i.e. from initial

ophthalmic assessment to treatment).’®"""°

Delays from intra-hospital pathways may be attributed to the inherent diagnostic and referral

pathways within different healthcare systems. In south-east Scotland, a new IT scheme linking

community optometrists and eye clinics within hospitals across all of Scotland was introduced in
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2010 following a successful pilot scheme in NHS Fife which allowed optometrists to make direct
electronic referrals to ophthalmologists.?® However the system has yet to be fully integrated into
all units. Our study has highlighted that there is still much room for improvement for both the
primary care referral system, and also within the acute referral clinics themselves. The current
electronic system still relies on a manual, ad-hoc system for making referrals. An important step
forward would be to develop a semi-automated referral system so that eye care providers can
track patient referrals, obtain data on patient leakages and receive automatic notifications when

there is lack of follow-up.

To our knowledge, this is the first study to evaluate the time from symptom onset to presentation
at clinic (extra-hospital pathway) for patients with neovascular AMD in the UK. There are
however several limitations to the study. First, assessment of presentation delay might be
difficult due to the retrospective nature of evaluation of symptom onset by patients. Second, the
perception of symptoms is also highly subjective, often depending on factors such as existing
cognitive function, ocular dominance of the affected eye and baseline visual acuity of the
unaffected eye. Nevertheless, it is noteworthy that this time interval often varies widely between
patients and is prolonged in most cases. Therefore, although less accurate than formal
angiographic diagnosis, we thought it is important to investigate this time interval as it would be

accessible to intervention.

Our findings demonstrate that presentation delay not only represents a major source of delay
but also accounts for the greatest proportion of the delay in the neovascular AMD care pathway
in south-east Scotland. This represents an important target for improvement to reduce vision
loss resulting from delay in the neovascular AMD care pathway.?® This delay is likely to be
complex and multifactorial, involving patients, eye care providers and healthcare systems.

Barriers to early presentation might include a lack of awareness of AMD among patients, self-
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examination by patients and screening of the disease by non-retina specialists. This can be
further compounded by issues such as transport difficulties, age-related infirmity and a

mismatch between patient expectations on speed of referral and recommended guidelines.”’

At present, the diagnosis of new neovascular AMD, especially for the first affected eye, still very
much relies on self-recognition of visual symptoms by patient themselves. This is however
problematic as those affected in only one eye tend not to be aware of the visual change and
may therefore remain “asymptomatic” for a considerable length of time.?® Indeed, this seemed to
be case in our study in which nearly all patients presented with neovascular AMD affecting the

first eye.

There is evidence to show that the best corrected visual acuity at the time of diagnosis of
neovascular AMD is worse for the first affected eye when compared to that of the second eye.?
In addition, previous studies have shown that the visual prognosis of the first affected eye
following one year of treatment is usually worse compared to that of the second affected eye in
neovascular AMD.**?! These better outcomes of the second affected eye are most likely due to
increased awareness and more frequent monitoring of the second eye as part of a systematic
bilateral follow-up examination for the first affected eye. These factors would seemingly
translate into a shorter delay in presentation for the second affected eye but it is should be
noted that this association was not explored in our study and remains to be investigated.
Nonetheless, the considerable delay in presentation for the first affected eye demonstrated in

our study highlights the importance of early detection and treatment.

From the patient’s perspective, the delay in symptom recognition can be addressed to a certain
extent by self-examination. Patients, especially those with an increased risk of developing

neovascular AMD, should be educated and made aware of symptoms such as new visual
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distortion and sudden reduction in vision. This can be achieved by encouraging patients to use
suitable spaced self-tests of vision which examine one eye at a time to prevent compensation
from the good eye. The standard Amsler test has long been recommended as the standard self-
monitoring test but there has been increasing reservation about its utility as a diagnostic tool
due to its insufficient reliability and variable sensitivity.*>* The advent of more innovative, cost
saving technologies may circumvent these issues and make implementation of self-examination

on a wider public scale more feasible in the near future.>*>°

In this study, we chose to investigate patients’ awareness of AMD because it is clear that a lack
of disease awareness is a common factor for delayed presentation in other eye conditions such
as glaucoma, retinal detachment and central retinal artery occlusion.*®** The only previous
study to investigate AMD awareness in the UK population showed a low awareness (16%).%
Our study adds to the existing literature by demonstrating that public awareness of AMD is still
limited. Our survey shows that awareness of AMD is unacceptably low (37%), especially
considering that this condition is the leading cause of blindness in developed countries.” The
low awareness of AMD is also consistent with the low levels of awareness of AMD in other
countries including Australia, Hong Kong, Singapore, Nepal, Bangladesh, China and the United
States (range between 5% to 50.5%).2"%%*%* |t is likely that our findings underestimate the true
scale of lack of awareness among the general population because we sampled ophthalmic
patients who, by virtue of being surveyed in an eye hospital, are presumably somewhat more
attuned to common eye diseases. Our survey also highlights a low awareness of risk factors of
AMD (other than age). However, this assessment could be limited by the lack of plausible
distractors in the corresponding question which might have increased the respondent’s chances

of getting a correct answer(s), hence again underestimating the true scale of lack of awareness.
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These findings are important given the severity of the consequences of delayed presentation in
AMD and the ready availability of an effective treatment to prevent visual loss. We identified
AMD-naive male patients and those with lower education levels to have a particularly low
awareness of warning symptoms of AMD, suggesting the need for targeted intervention for
these subgroups. As increased awareness can lead patients to seek appropriate medical care,

improving awareness would logically lead to better visual prognoses for patients.

There is currently still a need for a unified national awareness campaign on AMD in the UK. A
recent report by the Royal National Institute of Blind People highlighted that most initiatives at
improving AMD awareness in the UK still operate at a local level.”” Even then, these efforts
often comprised of educational talks targeted at existing patients, rather than raising public
awareness. The need for a national campaign has also been recognised by the Macular Society
which has made increasing AMD awareness one of the main objectives of its five-year national

strategy.*

Although some progress has been made since,* there is still room for improvement. Current
awareness interventions need to be further optimised for a sustained impact. A promising step
would be the adoption of the multi-layered approach as adopted by other developed countries.*’
This approach saw the use of a campaign which included a diverse range of activities such as
promoting education programmes for patients and primary care, running a national advertising
campaign and providing free mobile screening. The end of this focused campaign saw a
dramatic increase in AMD awareness and the number of the population requesting fundus
examination for symptoms of AMD.* The implementation of a similar public health strategy in
the UK may achieve similar desirable effects but further research is needed to evaluate the
effectiveness of this approach in the UK population. Another important gap highlighted by our

study is the underappreciated link between smoking and AMD. This represents a potent novel
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health promotional tool and awareness could be increased by incorporating information in

existing campaigns with other smoking related diseases.*®*°

Lack of awareness and knowledge of correct referral among non-ophthalmologists is also
problematic. This may account for the delay in referral demonstrated in our study. A recent
national survey revealed that 32% of GPs felt “de-skilled” in diagnosing common eye
conditions.”® The same survey also showed that 38% of GPs felt that eyes are the most difficult
part of the body to diagnose. Achieving a better alignment of ophthalmic knowledge between
healthcare organisations and professionals will help improve understanding and management of

common ophthalmic disorders for those in the front line of eye care.

Conclusion

There is significant delay at every step of the care pathway for patients with neovascular AMD in
south-east Scotland. We also show that awareness and knowledge of AMD are suboptimal.
This lack of AMD could account for the long presentation delay of AMD to primary care. This
suggests that efforts to educate the public regarding AMD may lead to earlier presentation and

hence improved visual outcomes in patients.

Figure Legends

Fig 1. Flow chart depicting the typical care pathway of a patient with neovascular AMD in south-
east Scotland. *Based on the recommendations by the Royal College of Ophthalmologists in its

2013 AMD guideline."

Fig 2. Breakdown of the total delay (121.4 days) from symptom onset to treatment for patients

with new neovascular AMD in south-east Scotland.
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Patient with symptoms of neovascular AMD

Optometrist l :L General Practitioner ]

—

Referral should be made on the same day patient is seen*

!

[ Acute Referral Clinic

}

Fast-Track Macular Clinic
or Medical Retinal Clinic

}Time <1 week*
\ 4

Intravitreal injection
treatment

] .. Time <1 week*

Fig 1. Flow chart depicting the typical care pathway of a patient with neovascular AMD in south-east
Scotland. *Based on the recommendations by the Royal College of Ophthalmologists in its 2013 AMD
guideline.®
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27 Fig 2. Breakdown of the total delay (121.4 days) from symptom onset to treatment for patients with new
28 neovascular AMD in south-east Scotland.
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Appendix 1: AMD Awareness Questionnaire.

No: Postcode:

AMD Awareness Questionnaire

Please circle the correct option

1. Sex: Male Female

2. Age (years):

3. Educational Status:

1) Completed Primary School 3) College Qualification
2) Completed Secondary 4) University Degree
School 5) Prefer not to say

4. Employment status:

1) Unemployed 4) Retired
2) Full time 5) Other (specify):
3) Parttime 6) Prefer not to say

5. Prior to now, have you ever been told you have Age Related Macular
Degeneration (AMD)?
1) Yes 2) No

*IF ‘Yes’, MOVE ON TO QUESTION 7*

6. If no, have you ever heard of Age Related Macular Degeneration (AMD)?

1) Yes 2) N
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7. If you have heard of AMD, can you describe the condition and its

symptoms?

8. Regardless of whether or not you are familiar with AMD, which of the
following factors do you think increases the risk of developing AMD?

(select all that apply)

1) Smoking 4) Unprotected exposure to
2) Vitamin deficiency sunlight
3) Age 5) Genetics

6) Sex

9. Do you currently smoke?

1) Yes 2) No

10.1s AMD a treatable condition?
1) Yes 2) No

11.If yes, do you know what treatments are available?

12.If you were worried about your eyesight, where would you go for advice?
1) Ophthalmologist 4) Optician
2) GP 5) Other (specify):
3) Pharmacist
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Appendix 2: Power calculation for AMD awareness survey sample size.

Sample Size:X-Sectional, Cohort, & Randomized Clinical Trials

Two-sided significance level(1-alpha): 95
Power(1-beta, % chance of detecting): 80
Ratio of sample size, Unexposed/Exposed: 1

Percent of Exposed with Outcome: 25
Odds Ratio: 6.3
Risk/Prevalence Ratio: 5

Risk/Prevalence difference: 20

Kelsey  Fleiss Fleiss with CC

Sample Size - Exposed 51 49 59

Sample Size-Nonexposed 51 49 59

Total sample size: 102 98 118
References

Kelsey et al., Methods in Observational Epidemiology 2nd Edition, Table 12-15
Fleiss, Statistical Methods for Rates and Proportions, formulas 3.18 &3.19
CC = continuity correction

Based on a global survey investigating AMD awareness by AMD Alliance International, the level of
awareness in the UK was 16% in 2005.38 Allowing for increase in awareness over time
(demonstrated by studies in other countries), hence assuming a slightly higher level of awareness
(~25%) in south-east Scotland, we would have a power of 80% to detect this with a total sample
size of 118 patients.

Appendix 3: Table comparing summary demographic data for included vs excluded case notes.

Patient demographics Analysed (n=195) Excluded (n=120)

Sex (% female) 61.5 58.3
Mean age (years) 77.7 78.4
Percentage of patients 95.9% 97.5%

presenting with first affected eye

Appendix 4: Table showing breakdown of case notes excluded from study.

Total case notes identified 315

Co-existence of ocular comorbidities that 23

give rise to choroidal neovascularization

Symptom duration not recorded 76
Lost to follow-up 21
Case notes included in study 195

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml

Page 26 of 28

“ybuAdoo Aq parosioid 1sanb Aq #7202 ‘6T [Mdy uo jwoo fwag uadolway/:dny wouy papeojumoq */T0Z Joquiadad 0T uo T///T0-2T0z-uadolwa/9eTT 0T Sk paysiignd 1si1y :uado CING


http://bmjopen.bmj.com/

Page 27 of 28 BMJ Open

1

2

3

4 STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies

5

6

; Section/Topic ::em Recommendation Reported on page #
9 Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
10

11 (b) Provide in the abstract an informative and balanced summary of what was done and what was found 2
12 Introduction

ii Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4-5
15 Objectives 3 State specific objectives, including any prespecified hypotheses 6
16

17 Methods

18 Study design 4 Present key elements of study design early in the paper 6
19 Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data

32 collection

29 Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 6
23

24

25 Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 6
26 applicable

27 Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 6
gg measurement comparability of assessment methods if there is more than one group

30 Bias 9 Describe any efforts to address potential sources of bias 6-7
31 Study size 10 | Explain how the study size was arrived at 6-7
32 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 6-7
33 why

34

35 Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 6-7
36 (b) Describe any methods used to examine subgroups and interactions 6-7
37

38 (c) Explain how missing data were addressed 6-7
39 (d) If applicable, describe analytical methods taking account of sampling strategy N/A
jg (e) Describe any sensitivity analyses 6-7
42 Results

43

44

45

j? UBLAdod Aq paioslold 1senb Aq 1z0z 63 IIRFlD AU TuF U doftiit) - dRITULIR BapeaiLmer/ 157 38qUds8 98 1tioG: X)) Toz-usdolwa/ee TT 0T se paysijand 1s1y :usdo CINg
48

N
o]


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

e
= O

ADDBADIMDPPDEDRMDDOWWWWWWWWWNDNNNNNNNNNRERERRPERRERRER
~NO U BRARWNRPOOO~NOOUOPRWNRPOOONOUIAWNRPOOONOOOUIAWN

S D
O

BMJ Open

Page 28 of 28

Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 6,8
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 6,8
(c) Consider use of a flow diagram N/A
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 7,9
confounders
(b) Indicate number of participants with missing data for each variable of interest 6,8
Outcome data 15* | Report numbers of outcome events or summary measures 7-10
Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 7-10
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized 7-10
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period N/A
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 7-10
Discussion
Key results 18 | Summarise key results with reference to study objectives 11,13
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 13
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 11-14
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 11-14
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 15

which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

YBLAdod Aq pa1os10id 1s9Nnb Aq 120z 61 IRIREIG RUB TS doftbt) - dRURTSEEBILMB A $157 3861558 9 oGS X/ 167 T0z-uadolwia/eeTT 0T Se paysiand 1siy :usdo riNg


http://bmjopen.bmj.com/

BMJ Open

BM) Open

Investigation of time to first presentation and extra-
hospital factors in the treatment of neovascular age-related
macular degeneration: a retrospective cross-sectional study

Journal:

BMJ Open

Manuscript ID

bmjopen-2017-017771.R2

Article Type:

Research

Date Submitted by the Author:

25-Sep-2017

Complete List of Authors:

Sim, Peng Yong; The University of Edinburgh

Gajree, Sonul; Gartnavel General Hospital

Dhillon, Baljean; The University of Edinburgh; Princess Alexandra Eye
Pavilion

Borooah, Shyamanga; Moorfields Eye Hospital

<b>Primary Subject
Heading</b>:

Ophthalmology

Secondary Subject Heading:

Public health

Keywords:

Medical retina < OPHTHALMOLOGY, PUBLIC HEALTH, age-related macular
degeneration, neovascular AMD, AMD awareness

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"1ybuAdoo Aq paroslold 1senb Aq #7202 ‘6T |dy uo jwod g uadolwgy/:dny wouy papeojumod “2T0Z loquiadag QT uo T///T0-2T0z-uadolwag/9eTT 0T Se paysiignd 1s1y :uado CINg


http://bmjopen.bmj.com/

Page 1 of 28

©CoO~NOUITA,WNPE

BMJ Open

Investigation of time to first presentation and extra-hospital factors in the treatment of

neovascular age-related macular degeneration: a retrospective cross-sectional study

Peng Yong Sim’
Sonul Gajree?
Baljean Dhillon?

Shyamanga Borooah*

'"The University of Edinburgh, Edinburgh, UK
Gartnavel General Hospital, Glasgow, UK

*The Princess Alexandra Eye Pavilion, Edinburgh, UK
*Moorfields Eye Hospital, London, UK

Corresponding author:
Name : Peng Yong Sim
Email : pengyong91@gmail.com

Conflict of interest: None

1
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

"buAdoo Ag paiosiold 1s8nb Ag 20z ‘6T [Mdy uo /wod fwg uadolwaq;/:dny woiy papeojumoq */TOZ J8quiadeq 0T uo T///T0-2T0Z-uadolwa/9eTT 0T Se paysiignd 1siy :uadO NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

Abstract

Objectives: To assess the time from symptom onset to treatment for neovascular age-related

macular degeneration (AMD) and to measure the awareness of AMD in south-east Scotland.
Design: Retrospective cross-sectional study.
Setting: Secondary care, south-east of Scotland.

Methods: Patients treated with intravitreal therapy (IVT) for neovascular AMD (nvAMD) in
south-east Scotland between 2013—-2015 were identified using a treatment register. Notes were
retrospectively reviewed. We measured time from A) symptom onset to first presentation at
primary care, B) referral to ophthalmic clinic appointment and C) ophthalmic clinic appointment
to first IVT treatment. To investigate AMD awareness, we performed a cluster random sample
survey of patients visiting non-AMD ophthalmic clinics using a previously validated 12-item

guestionnaire.

Results: 195 patients (mean age 78) were included in the study. The mean delays between the
different stages — A, B and C — were 54.2 (95% CI+13), 28.2 (95% CI+4.0) and 31.5 (95%
CI+3.6) days respectively. There was an additional mean delay of 7.5 (95% CI+1.6) days when
patients were indirectly referred by optometrists via general practitioners (p<0.05). 140 patients
(mean age 78) participated in the awareness survey; 62.1% reported being “aware” of AMD but

only 37.3% described AMD symptoms correctly.
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Conclusions: There was a significant delay at every step of the nvAMD patient pathway. The
causes for this were multifactorial and included delays in first presentation to a healthcare
provider, referral from primary care and initiation of secondary care treatment. Our data is likely
to underestimate pre-hospital delays as a large number of cases are likely to have undefined
symptoms and onset. We also identified suboptimal awareness of AMD which could account for
a substantial delay in presentation from symptom onset. These findings highlight the need to
address AMD awareness and the need for urgent treatment to prevent avoidable vision loss

resulting from nvAMD.

Article Summary (Strengths and Limitations of this Study)

o Case notes of consecutive patients identified systematically using a treatment clinic register
over 2 years.

o Demographic factors such as age, gender, education, social class and smoking status were
taken into account for analyses of AMD awareness.

e Unable to ascertain direct association between low disease awareness and delay in
treatment for patients with nvAMD as different cohort of patients were examined.

e Due to retrospective analysis of notes from a disease register in this study, the number of

patients that could be included was limited by the quality of note keeping.
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Introduction

Age-related macular degeneration (AMD) is the leading cause of vision loss in the developed
world." There are two main forms of AMD. The first is non-neovascular (dry) AMD which
accounts for the majority of AMD cases and results from the deposition of drusen (small yellow
or white deposits) underneath the retina that eventually leads to the slow degeneration of retinal
cells resulting in blindness. Neovascular (wet) AMD (nvAMD) accounts for the remaining cases
of AMD and results from the development of new blood vessels deep to the retina which leak or
bleed resulting in symptoms of new distortion or vision loss. nvAMD results in irreversible
blindness if left untreated and accounts for 90% of the cases of blind registration resulting from
AMD.? The main risk factors associated with AMD are age and smoking.? Cases of blindness

resulting from AMD are predicted to increase together with an ageing population.*

An effective treatment is currently available to preserve vision in nvAMD in the form of
intravitreal therapy (IVT) with anti-vascular endothelial growth factor agents.>® These drugs
have been shown to be effective in maintaining long-term vision in the majority of patients
affected by nvAMD.® Delay in instituting IVT treatment in new cases of nvAMD has been shown
to be one of the most important factors negatively impacting final visual outcome.’®"
Consequently, the early diagnosis and treatment is crucial to not only improving visual
outcomes in AMD, but also to reduce the social and economic burden of blindness resulting

from the disease.'®"

Delays from symptom onset to treatment can be experienced at different stages of the patient
care pathway for new onset nvAMD. These include: 1) time of first symptom onset to
presentation at primary care practitioner, 2) time from primary care referral to presentation at

ophthalmic clinic and 3) time from ophthalmic clinic to first IVT treatment (Fig. 1)." These early

4
For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4wpf 28

‘buAdod Ag paiosloid 1sanb Ad 20z ‘6T [1dy uo /wod fwg uadofwa//:dny wouy papeojumoq “LT0Z J9quwiadsq 0T uo T.//T0-2T0Z-uadolwa/9eTT 0T se payslignd isiy :uado CIN


http://bmjopen.bmj.com/

Page 5 of 28

©CoO~NOUITA,WNPE

BMJ Open

stages of the care pathway also represent the periods during which lesions may be most active

and amenable to the benefits of therapy.'

There have been many published reports investigating intra-hospital factors such as the time
from first ophthalmic clinic visit to first IVT treatment.’®'"'® However, there is a scarcity of
literature reporting the extra-hospital factors such as the time from symptom onset to
presentation at ophthalmic clinic. In addition, despite its significance in causing blindness,
limited research has been performed to investigate AMD awareness. An exploration of patient’s
awareness and knowledge of disease has been demonstrated in other chronic diseases such as

stroke and cancer'”'®, with increased awareness associated with improved patient

outcomes. %

The primary objectives of this study were twofold; first, to assess the time between the different
stages of the nvAMD care pathway in patients treated in south-east Scotland and second, to

evaluate patients’ awareness of AMD, its risk factors and treatment options.

Methods

Case notes of consecutive patients diagnosed and treated with IVT for nvAMD in NHS Lothian
since September 2013 were identified using a treatment clinic register. A 2013 cut-off point was
chosen to reflect the updated guidelines on AMD by the Royal College of Ophthalmologists
(RCOphth) which were published at the time." The guidelines recommended that all patients
with suspected AMD should be seen by a retinal specialist within one week of referral, and that

treatment should commence within one week of first ophthalmic appointment (Fig. 1).

In this study, the main outcome measures were 1) time from symptom onset to first presentation

at primary care (i.e. duration of visual symptoms before initial presentation), 2) time from
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primary care referral to ophthalmic clinic appointment, and 3) time from ophthalmic clinic
appointment to first IVT treatment. The main exclusion criteria were case notes with incomplete
data and the co-existence of ocular comorbidities that gave rise to choroidal neovascularisation.
This study was approved as part of a wider service evaluation which was accepted following

review by the NHS Lothian Ophthalmology Quality Improvement Team on 8" October 2015.

In order to investigate patients’ awareness of AMD, a cluster random sample of patients visiting
ophthalmic clinics for non-AMD disease in NHS Lothian was surveyed using a 12-item
questionnaire (see Supplementary File). The sample size required for the study was calculated
using a power calculation (see Supplementary Data). Questions were adapted from a
previously validated questionnaire®’ and served to ascertain each patient's knowledge of AMD
and its risk factors. Patients were asked for their demographic details, including age, sex,
education and postcode of residence. Socioeconomic deprivation scores (social class) were
calculated for all patients from postcode data at the time of interview using the Scottish Index of
Multiple Deprivation (SIMD).? The SIMD combines weighted data on seven domains (income,
employment, education, housing, health, crime and geographical access) and is officially

sanctioned by the Scottish Government as a measure of multiple deprivation.?***

The first part of the questionnaire explored patients’ familiarity with AMD and its risk factors. The
second part enquired about patients’ smoking status and their awareness of available
treatments for AMD. Surveys were distributed and collected by the same researcher, who
remained nearby to answer any questions about instructions. No additional assistance was

provided. The survey was performed from 18" November 2015 to 31 November 2015 and data

2 2
was analysed using Pearson x tests except for education and social class where x tests for
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trend were performed. Data analysis was done using IBM SPSS Statistics for Windows, version

23 (IBM Corp., Armonk, N.Y., USA).

Results

Delay in presentation, referral and treatment of AMD in south-east Scotland

A total of 315 case notes were identified; 120 of the 315 were excluded after application of the
exclusion criteria (see Supplementary Data for the demographics and breakdown of excluded
cases), leaving 195 case notes for analysis. 120 (61.5%) patients were female, with a mean age
of 78 years. Nearly all patients (187; 95.9%) presented with nvAMD affecting the first eye. The
overall mean time from symptom onset to presentation was 54.2 (95% CI+13) days. As for
referrals to ophthalmology, 118 (60.5%) of these were direct from optometrists, 5 (2.6%) were
direct from GPs, and 52 (26.7%) were made by optometrists via GPs. The remaining referrals

were from other hospitals, other ophthalmology clinics, and screening programmes.

The mean time from referral to ophthalmic clinic appointment was 28.2 days (95% CI+4.0 days).
There was a significant additional mean delay of 7.5 (p<0.05) (95 %CI+1.6) days when patients
were referred from their optometrist via their GP. During clinic appointments, fundus fluorescein
angiogram was performed in approximately one third of patients (66/195). The mean time from

clinic to first IVT treatment was 31.5 (95% CI+3.6) days (Fig. 2).

Awareness of AMD and its risk factors

The delay from symptom onset to first injection resulted from both intra-hospital and extra-
hospital factors. We have already identified that when optometrists referred via the GPs instead
of directly to the hospital eye service this resulted in a significant increased delay. However,

even this delay is overshadowed by the mean delay from symptom onset to presentation at
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primary care service. In order to better understand patient factors that may have resulted in this
delay in presentation we performed a questionnaire survey on patients with unrelated disease in
the eye service. A total of 142 patients were approached in non-AMD ophthalmic clinics. These
clinics included glaucoma, ocular motility and general outpatient clinics. 140 patients agreed to
participate. Two refused because of unwillingness and inability to understand the purpose of the

questionnaire due to deafness respectively.

The cohort included 61 (43.6%) male and 79 (56.4%) female with a median age of 73 (range
17-93), comprising all social classes. The education level of patients ranged from primary

education to university degree. Details of the demographic data are given in Table 1.

Table 1. Demographic data of patients (n=140)

Variable n %
Gender

Male 61 43.6

Female 79 56.4
Age (years)

<50 19 13.6

>50 121 86.4
Highest education level attained

Primary school 4 2.9%

Secondary school 78 55.7%

College 31 22.1%

University degree 27 19.3%
Social class

I 13 9.3%

Il 25 17.8%

I 20 14.3%

v 27 19.3%

\Y 55 39.3%
Smoking status

Current smoker 11 7.9%

Ex- or non-smoker 129 92.1%

Of the 140 respondents, 87 (62.1%) reported being “aware” of AMD. 14 (10%) had previously
been diagnosed with AMD. 10 of these 14 patients (71.4%) were able to provide a correct

description of the symptoms of AMD. For those patients without a prior diagnosis, only 47/126
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(37.3%) were able to correctly report the symptoms of AMD. There was a significant difference
when comparing the responses of those who had a previous diagnosis of AMD to those without
AMD (p=0.013). Overall female respondents were more likely than male respondents to report
awareness of AMD (p=0.015) (Table 2). Increased awareness of AMD was also seen with

higher levels of education (p=0.001).

Table 2. Respondents indicating awareness of AMD (n=140)

Characteristic® No. Indicating Awareness /
Total No. (%)
Gender distribution
Male 31/61 (50.8)
Female 56/79 (70.9)
p value 0.015
Age (years)
<50 8/19 (42.1)
>50 79/121 (65.3)
p value 0.053
Highest education level attained
Primary school 4/7 (57.1)
Secondary school 37/75 (49.3)
College 23/31 (74.2)
University degree 23/27 (85.2)
p value® 0.001
Social class
I 8/13 (61.5)
Il 18/25 (72.0)
I 9/20 (45.0)
v 21/27 (77.8)
\Y 31/55 (56.4)
p value® 0.537
Smoking status
Current smoker 6/11 (54.5)
Ex- or non-smoker 81/129 (62.8)
p value 0.588

2

Unless otherwise indicated, p values are derived using the Pearson x< test.

b Derived using the x2 for trend.

The top risk factor for AMD correctly considered by patients was age (127/140 - 90.7%). The
other risk factors identified included smoking in 82 (58.6%), unprotected UV exposure in 62
(44.3%), genetic predisposition in 62 (44.3%), vitamin deficiency in 54 (38.6%) and gender in 15
(10.7%).

87 (62.1%) of patients thought that AMD was a treatable condition. However, only 20/87 (23%)
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were able to provide correct information on the available treatments (i.e. eye injections and laser
therapy). The majority of patients (91/140, 65%) considered opticians to be their first port of call
if they had vision problems. Other healthcare professionals cited as first port of call included

general practitioners in 28 (20%) and ophthalmologists in 21 (15%).

Discussion

The RCOphth has recently updated its guidance on suggested waiting times for IVT treatment in
nvAMD in the hospital setting. It recommends that all patients should be seen by a retinal
specialist within one week of primary care referral, and should begin treatment within one week
following this."* The new guidelines place increased importance on correct diagnosis and urgent
referral from primary care and place increasing emphasis on hospital eye services to provide
capacity for urgent new AMD cases in addition to the treatment of existing nvAMD patients.
However, this study finds that there are significant delays at each step of the nvAMD care
pathway in south-east Scotland; both the waiting times from 1) primary care referral to
ophthalmic clinic and 2) initial ophthalmic assessment to treatment are about four times as long
as the recommended gold standard. In addition, there is a further one-week delay on average
when indirect referrals are made by optometrists via GP. Similar findings have also been
reported in previous studies which have demonstrated similar, if not longer, delays for intra-

hospital pathways (i.e. from initial ophthalmic assessment to treatment).'®""1

Delays from intra-hospital pathways may be attributed to the inherent diagnostic and referral
pathways within different healthcare systems. In south-east Scotland, a new IT scheme linking
community optometrists and eye clinics within hospitals across all of Scotland was introduced in
2010 following a successful pilot scheme in NHS Fife which allowed optometrists to make direct

electronic referrals to ophthalmologists.?® However the system has yet to be fully integrated into
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all units. Our study has highlighted that there is still much room for improvement for both the
primary care referral system, and also within the acute referral clinics themselves. The current
electronic system still relies on a manual, ad-hoc system for making referrals. An important step
forward would be to develop a semi-automated referral system so that eye care providers can
track patient referrals, obtain data on patient leakages and receive automatic notifications when

there is lack of follow-up.

To our knowledge, this is the first study to evaluate the time from symptom onset to presentation
at clinic (extra-hospital pathway) for patients with nvAMD in the UK. There are however several
limitations to the study. First, assessment of presentation delay might be difficult due to the
retrospective nature of evaluation of symptom onset by patients. Second, the perception of
symptoms is also highly subjective, often depending on factors such as existing cognitive
function, ocular dominance of the affected eye and baseline visual acuity of the unaffected eye.
Nevertheless, it is noteworthy that this time interval often varies widely between patients and is
prolonged in most cases. Therefore, although less accurate than formal angiographic diagnosis,
we thought it is important to investigate this time interval as it would be accessible to

intervention.

Our findings demonstrate that presentation delay not only represents a major source of delay
but also accounts for the greatest proportion of the delay in the nvAMD care pathway in south-
east Scotland. This represents an important target for improvement to reduce vision loss
resulting from delay in the nvAMD care pathway.”® This delay is likely to be complex and
multifactorial, involving patients, eye care providers and healthcare systems. Barriers to early
presentation might include a lack of awareness of AMD among patients, self-examination by
patients and screening of the disease by non-retina specialists. This can be further compounded

by issues such as transport difficulties, age-related infirmity and a mismatch between patient
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expectations on speed of referral and recommended guidelines.?’ Further studies are warranted
into the reasonsunderlying our findings in both primary care and hospital eye
service environments in order that appropriate measures are taken to identify patients early

and build service capacity accordingly.

At present, the diagnosis of new nvAMD, especially for the first affected eye, still very much
relies on self-recognition of visual symptoms by patient themselves. This is however problematic
as those affected in only one eye tend not to be aware of the visual change and may therefore
remain “asymptomatic” for a considerable length of time.? Indeed, this seemed to be case in

our study in which nearly all patients presented with nvAMD affecting the first eye.

There is evidence to show that the best corrected visual acuity at the time of diagnosis of
nvAMD is worse for the first affected eye when compared to that of the second eye.?® In
addition, previous studies have shown that the visual prognosis of the first affected eye following
one year of treatment is usually worse compared to that of the second affected eye in
nvAMD.***" These better outcomes of the second affected eye are most likely due to increased
awareness and more frequent monitoring of the second eye as part of a systematic bilateral
follow-up examination for the first affected eye. These factors would seemingly translate into a
shorter delay in presentation for the second affected eye but it is should be noted that this
association was not explored in our study and remains to be investigated. Nonetheless, the
considerable delay in presentation for the first affected eye demonstrated in our study highlights

the importance of early detection and treatment.

From the patient’s perspective, the delay in symptom recognition can be addressed to a certain

extent by self-examination. Patients, especially those with an increased risk of developing
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nvAMD, should be educated and made aware of symptoms such as new visual distortion and
sudden reduction in vision. This can be achieved by encouraging patients to use suitable
spaced self-tests of vision which examine one eye at a time to prevent compensation from the
good eye. The standard Amsler test has long been recommended as the standard self-
monitoring test but there has been increasing reservation about its utility as a diagnostic tool
due to its insufficient reliability and variable sensitivity.*>** The advent of more innovative, cost
saving technologies may circumvent these issues and make implementation of self-examination

on a wider public scale more feasible in the near future.®**°

In this study, we chose to investigate patients’ awareness of AMD because it is clear that a lack
of disease awareness is a common factor for delayed presentation in other eye conditions such
as glaucoma, retinal detachment and central retinal artery occlusion.***” The only previous
study to investigate AMD awareness in the UK population showed a low awareness (16%).%
Our study adds to the existing literature by demonstrating that public awareness of AMD is still
limited. Our survey shows that awareness of AMD is unacceptably low (37%), especially
considering that this condition is the leading cause of blindness in developed countries.” The
low awareness of AMD is also consistent with the low levels of awareness of AMD in other
countries including Australia, Hong Kong, Singapore, Nepal, Bangladesh, China and the United
States (range between 5% to 50.5%).2"83% |t is likely that our findings underestimate the true
scale of lack of awareness among the general population because we sampled ophthalmic
patients who, by virtue of being surveyed in an eye hospital, are presumably somewhat more
attuned to common eye diseases. Our survey also highlights a low awareness of risk factors of
AMD (other than age). However, this assessment could be limited by the lack of plausible
distractors in the corresponding question which might have increased the respondent’s chances

of getting a correct answer(s), hence again underestimating the true scale of lack of awareness.
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These findings are important given the severity of the consequences of delayed presentation in
AMD and the ready availability of an effective treatment to prevent visual loss. We identified
AMD-naive male patients and those with lower education levels to have a particularly low
awareness of warning symptoms of AMD, suggesting the need for targeted intervention for
these subgroups. As increased awareness can lead patients to seek appropriate medical care,

improving awareness would logically lead to better visual prognoses for patients.

There is currently still a need for a unified national awareness campaign on AMD in the UK. A
recent report by the Royal National Institute of Blind People highlighted that most initiatives at
improving AMD awareness in the UK still operate at a local level.”” Even then, these efforts
often comprised of educational talks targeted at existing patients, rather than raising public
awareness. The need for a national campaign has also been recognised by the Macular Society
which has made increasing AMD awareness one of the main objectives of its five-year national

strategy.*

Although some progress has been made since,* there is still room for improvement. Current
awareness interventions need to be further optimised for a sustained impact. A promising step
would be the adoption of the multi-layered approach as adopted by other developed countries.*’
This approach saw the use of a campaign which included a diverse range of activities such as
promoting education programmes for patients and primary care, running a national advertising
campaign and providing free mobile screening. The end of this focused campaign saw a
dramatic increase in AMD awareness and the number of the population requesting fundus
examination for symptoms of AMD.* The implementation of a similar public health strategy in
the UK may achieve similar desirable effects but further research is needed to evaluate the
effectiveness of this approach in the UK population. Another important gap highlighted by our

study is the underappreciated link between smoking and AMD. This represents a potent novel
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health promotional tool and awareness could be increased by incorporating information in

existing campaigns with other smoking related diseases.*®*°

Lack of awareness and knowledge of correct referral among non-ophthalmologists is also
problematic. This may account for the delay in referral demonstrated in our study. A recent
national survey revealed that 32% of GPs felt “de-skilled” in diagnosing common eye
conditions.”® The same survey also showed that 38% of GPs felt that eyes are the most difficult
part of the body to diagnose. Achieving a better alignment of ophthalmic knowledge between
healthcare organisations and professionals will help improve understanding and management of

common ophthalmic disorders for those in the front line of eye care.

Conclusion

There is significant delay at every step of the care pathway for patients with nvAMD in south-
east Scotland. We also show that awareness and knowledge of AMD are suboptimal. This lack
of AMD could account for the long presentation delay of AMD to primary care. This suggests
that efforts to educate the public regarding AMD may lead to earlier presentation and hence

improved visual outcomes in patients.

Figure Legends

Fig 1. Flow chart depicting the typical care pathway of a patient with neovascular AMD in
southeast Scotland. *Based on the recommendations by the Royal College of Ophthalmologists

in its 2013 AMD guideline.™

Fig 2. Breakdown of the total delay (121.4 days) from symptom onset to treatment for patients

with new neovascular AMD in south-east Scotland.
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Patient with symptoms of neovascular AMD

Optometrist l :L General Practitioner ]

—

Referral should be made on the same day patient is seen*

!

[ Acute Referral Clinic

}

Fast-Track Macular Clinic
or Medical Retinal Clinic

}Time <1 week*
\ 4

Intravitreal injection
treatment

] .. Time <1 week*

Fig 1. Flow chart depicting the typical care pathway of a patient with neovascular AMD in south-east
Scotland. *Based on the recommendations by the Royal College of Ophthalmologists in its 2013 AMD
guideline.'*
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Extra-hospital delay Intra-hospital delay
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24 m Presentation delay ' Referraldelay = Additional referral delay via GP © Treatmentdelay

27 Fig 2. Breakdown of the total delay (121.4 days) from symptom onset to treatment for patients with new
28 neovascular AMD in south-east Scotland.
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Appendix 1: AMD Awareness Questionnaire.

No: Postcode:

AMD Awareness Questionnaire

Please circle the correct option

1. Sex: Male Female

2. Age (years):

3. Educational Status:

1) Completed Primary School 3) College Qualification
2) Completed Secondary 4) University Degree
School 5) Prefer not to say

4. Employment status:

1) Unemployed 4) Retired
2) Full time 5) Other (specify):
3) Parttime 6) Prefer not to say

5. Prior to now, have you ever been told you have Age Related Macular
Degeneration (AMD)?
1) Yes 2) No

*IF ‘Yes’, MOVE ON TO QUESTION 7*

6. If no, have you ever heard of Age Related Macular Degeneration (AMD)?

1) Yes 2) N
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7. If you have heard of AMD, can you describe the condition and its

symptoms?

8. Regardless of whether or not you are familiar with AMD, which of the
following factors do you think increases the risk of developing AMD?

(select all that apply)

1) Smoking 4) Unprotected exposure to
2) Vitamin deficiency sunlight
3) Age 5) Genetics

6) Sex

9. Do you currently smoke?

1) Yes 2) No

10.1s AMD a treatable condition?
1) Yes 2) No

11.If yes, do you know what treatments are available?

12.If you were worried about your eyesight, where would you go for advice?
1) Ophthalmologist 4) Optician
2) GP 5) Other (specify):
3) Pharmacist
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Appendix 2: Power calculation for AMD awareness survey sample size.

Sample Size:X-Sectional, Cohort, & Randomized Clinical Trials

Two-sided significance level(1-alpha): 95
Power(1-beta, % chance of detecting): 80
Ratio of sample size, Unexposed/Exposed: 1

Percent of Exposed with Outcome: 25
Odds Ratio: 6.3
Risk/Prevalence Ratio: 5

Risk/Prevalence difference: 20

Kelsey  Fleiss Fleiss with CC

Sample Size - Exposed 51 49 59

Sample Size-Nonexposed 51 49 59

Total sample size: 102 98 118
References

Kelsey et al., Methods in Observational Epidemiology 2nd Edition, Table 12-15
Fleiss, Statistical Methods for Rates and Proportions, formulas 3.18 &3.19
CC = continuity correction

Based on a global survey investigating AMD awareness by AMD Alliance International, the level of
awareness in the UK was 16% in 2005.38 Allowing for increase in awareness over time
(demonstrated by studies in other countries), hence assuming a slightly higher level of awareness
(~25%) in south-east Scotland, we would have a power of 80% to detect this with a total sample
size of 118 patients.

Appendix 3: Table comparing summary demographic data for included vs excluded case notes.

Patient demographics Analysed (n=195) Excluded (n=120)

Sex (% female) 61.5 58.3
Mean age (years) 77.7 78.4
Percentage of patients 95.9% 97.5%

presenting with first affected eye

Appendix 4: Table showing breakdown of case notes excluded from study.

Total case notes identified 315

Co-existence of ocular comorbidities that 23

give rise to choroidal neovascularization

Symptom duration not recorded 76
Lost to follow-up 21
Case notes included in study 195
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32 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 6-7
33 why
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35 Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 6-7
36 (b) Describe any methods used to examine subgroups and interactions 6-7
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Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, 6,8
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage 6,8
(c) Consider use of a flow diagram N/A
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 7,9
confounders
(b) Indicate number of participants with missing data for each variable of interest 6,8
Outcome data 15* | Report numbers of outcome events or summary measures 7-10
Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 7-10
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized 7-10
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period N/A
Other analyses 17 | Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 7-10
Discussion
Key results 18 | Summarise key results with reference to study objectives 11,13
Limitations 19 | Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 13
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 11-14
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 11-14
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 15

which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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