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Abstract

Purpose: Ophthalmic services are currently under considerable stress; in the UK,

ophthalmology departments have the highest number of outpatient appoint-

ments of any department within the National Health Service. Recognising the
need for intervention, several approaches have been trialled to tackle the high
numbers of false-positive referrals initiated in primary care and seen face to face

within the hospital eye service (HES). In this mixed-methods narrative synthe-
sis, we explored interventions based on their clinical impact, cost and accept-
ability to determine whether they are clinically effective, safe and sustainable.
A systematic literature search of PubMed, MEDLINE and CINAHL, guided by the

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA),

was used to identify appropriate studies published between December 2001 and

December 2022.
Recent Findings: A total of 55 studies were reviewed. Four main interventions

were assessed, where two studies covered more than one type: training and
guidelines (n=8), referral filtering schemes (n=32), asynchronous teleophthal-

mology (n=13) and synchronous teleophthalmology (n=5). All four approaches

demonstrated effectiveness for reducing false-positive referrals to the HES.
There was sufficient evidence for stakeholder acceptance and cost-effectiveness
of referral filtering schemes; however, cost comparisons involved assumptions.

Referral filtering and asynchronous teleophthalmology reported moderate levels

of false-negative cases (2%-20%), defined as discharged patients requiring HES

monitoring.

Summary: The effectiveness of interventions varied depending on which out-
come and stakeholder was considered. More studies are required to explore
stakeholder opinions around all interventions. In order to maximise clinical safety,

it may be appropriate to combine more than one approach, such as referral filter-
ing schemes with virtual review of discharged patients to assess the rate of false-
negative cases. The implementation of a successful intervention is more complex

than a ‘one-size-fits-all" approach and there is potential space for newer types
of interventions, such as artificial intelligence clinical support systems within the

referral pathway.
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INTRODUCTION

In the UK, most referrals to the hospital eye services (HES)
originate from primary care optometric examinations. One
study carried out in Bradford, UK, found that 72% of all re-
ferrals into the HES originated from optometrists,’ with the
remaining referrals initiated by general medical practition-
ers. The General Optical Council (GOC) standards of prac-
tice guidelines state that optometrists should ‘recognise
and work within the limits of their scope of practice’.? Con-
sequently, optometrists may act cautiously when unsure
about diagnoses and refer patients into the HES unneces-
sarily, creating ‘false-positive’ referrals®* that contribute to
demand on an already over-burdened HES. In a quantita-
tive systematic review of optometrists' referral accuracy
and the contributing factors, we found significant variation
in reported referral accuracy both within and across differ-
ent ocular conditions.’

Recognising the need for intervention, several ap-
proaches have been trialled to tackle the high numbers
of referrals. For example, in glaucoma care, referral filter-
ing schemes have been implemented to ‘triage’ low-risk
patients by optometrists with higher training and certifi-
cation® through repeating, enhancing or refining the find-
ings from the community eye examination before deciding
whether onward referral to the HES is appropriate. More
recently, with the advancement of ocular imaging, there
has also been a focus on the implementation of teleoph-
thalmology services for asynchronous referral review and
triage, which has been shown to reduce the number of
unnecessary referrals for retinal disease from entering the
HES.”® Furthermore, the significant surge in the develop-
ment of artificial intelligence (Al) for medical imaging®'°
has highlighted a potential for its use in a range of appli-
cations including eye care. Of course, these Al systems re-
quire rigorous evaluation before implementation.

In this narrative review, we aimed to explore the liter-
ature for interventions that have been implemented or
piloted to reduce the number of false-positive referrals en-
tering face-to-face clinics in the HES. We aimed to use our
findings to determine aspects of each approach that have
been successful or unsuccessful and to get an overview
of which approaches were being focussed on in different
areas within the UK and globally.

OBJECTIVES

The review aimed to address the following specific
questions:

1. What approaches have been made to try and reduce
the number of false-positive referrals seen in face-to-
face HES clinics?

2. How successful have these approaches been in reducing
the number of false-positive referrals seen in the HES?

Key points

- Several approaches have been implemented to
address inappropriate optometric referrals seen
in face-to-face hospital eye services, with all
demonstrating clinical effectiveness.

- The literature suggests stakeholder accept-
ance of referral filtering schemes; however,
evidence for acceptance of other interven-
tions is lacking. More studies are required to
assess the cost-effectiveness and safety of all
interventions.

« The success of interventions can vary depend-
ing on which outcome and stakeholder is con-
sidered, meaning there is no ‘one-size-fits-all’
approach.

3. Are these approaches sustainable? That is, are they cost-
effective, safe and accepted by stakeholders?

METHODS
Registration

The international prospective register of systematic re-
views (PROSPERO) was used to register our review protocol
(registration number: CRD42022328773) in order to pre-
vent review duplication and increase the transparency of
our review process.

Eligibility criteria

In order to complete a robust systematic search and selec-
tion of studies, a checklist of inclusion and exclusion criteria
was created. This was to ensure consistency when screen-
ing articles and to act as a reference point when making
decisions about whether to include/exclude articles. The
decision was made to exclude studies that assessed dia-
betic screening referrals because, although many optome-
trists work as diabetic screening graders and make referral
decisions, this pathway does not represent the typical pri-
mary care referral pathway. Table 1 summarises the inclu-
sion and exclusion criteria.

We included primary studies that used a quantitative,
qualitative or mixed-methods design and were written
in English. We did not exclude studies based on our as-
sessment of methodological limitations, as described
below, but used the information about methodological
limitations to assess our confidence in the findings. We
excluded abstracts without a corresponding full paper,
as they were unlikely to provide sufficiently rich data.



&ie

TABLE 1

Criteria

Time period

Language of original study
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Summary of the inclusion/exclusion criteria.

Inclusion

Dec 2001-Dec 2022
English

Study design Quialitative, quantitative and mixed-methods
design including (but not limited to): controlled,
uncontrolled studies, observations, interviews,
surveys, retrospective analysis, clinical vignettes

Setting Any setting involving primary eye care

Participants

Condition focus

Topic focus

Studies focussing only on primary care optometrists
making referrals to secondary care

Any eye condition or conditions (can include anterior
and posterior eye conditions)

Interventions that have been implemented, trialled or
piloted. Studies do not just need to focus on the
clinical outcome of these interventions. They may

Exclusion

Prior to Dec 2001
Any other language

Viewpoints, editorials, conference/meeting abstracts,
expert opinions and grey literature. Systematic or
similar reviews (e.g., narrative, scoping and realist
reviews)

Secondary care internal referrals, GP referrals, self-
referrals, referrals from a diabetic retinopathy
screening programme

Studies focussing on referrals from GPs, diabetic
retinopathy screening programmes, other
allied health professionals or patients who
self-refer (e.g., patients attending Accident and
Emergency without the recommendation from an
optometrist)

Referrals by optometrists to non-HES departments
due to systemic conditions showing signs in the
eye (e.g., referral to GP for blood pressure check
due to mild hypertensive retinopathy)

Programmes or schemes that have been implemented
to improve referral system but not to reduce or
triage referrals into the HES

focus on other measures of effectiveness
Interventions can take place anywhere along the
referral pathway before patients are seen face to

face in the HES

Abbreviations: GP, general medical practitioner; HES, hospital eye service.

TABLE 2

Number assigned to facet Facet

1 Optometrist
OR

Facet terms and their keywords used for database searching.

Keywords

Optometrist(s)

Boolean

1AND 2

Optometry

OR

Primary eye care

OR

Primary eye clinic(s)

OR

Optician(s)

2 Referral practice

Search strategy

The PRISMA guidelines were used to guide our protocol de-
velopment.11 PubMed, MEDLINE and CINAHL were searched
for potential studies for inclusion. Initially, a search was also
performed using Google Scholar, but this returned many
irrelevant results, with relevant papers being duplicated
from the other databases. We developed search strategies
for the databases. Studies published during or after De-
cember 2001 were included to ensure an assessment that is
representative of recent practice. Table 2 presents the final
facets and keywords used when searching databases. In
addition to database searching, we reviewed the reference
lists of all included studies and other key references which
allowed a method of ‘reference chaining'.

Referral(s)

Selection process

All articles identified from database searches were organ-
ised in EndNote and duplicates were removed. The primary
researcher (JC) conducted screening of the titles and ab-
stracts of all search results. A second researcher (SA) also
screened all titles and abstracts. Initially, a sample of 20%
was screened by both the researchers to assess agreement.
All articles where the researchers disagreed were reviewed
together and differences in interpretation of the inclusion/
exclusion criteria were discussed at this stage. The remain-
ing studies (80%) were screened by both researchers inde-
pendently with a good level of agreement (k=0.84; 95%
Cl: 0.77-0.90). Studies where the two reviewers disagreed
were discussed and a decision was reached to include/
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exclude each one. After the screening phase, 111 studies
met the criteria for full-text assessment.

The full texts of all 111 studies were assessed by the pri-
mary researcher. The secondary researcher screened the
full text for a sample of 20% (22 studies) and agreement
was checked. Due to a small sample size, kappa agreement
could not be calculated. There was 90.9% (20/22) agree-
ment between the two reviewers. For two studies, the
reviewers initially disagreed, but after discussion based
on the inclusion/exclusion criteria, they agreed that both
studies should be excluded.

Data collection and items

Data collection was carried out by one reviewer (JC) who
worked independently. Prior to collection, a form was de-
signed to extract all relevant data from each included study.
This form was part of a study protocol, which was written by
JCand reviewed by SA and AB prior to data extraction. Table 3
summarises the information extracted from each article.

Quality assessment

In this review, we focussed on papers which were the most
relevant, rather than papers which met a specific stand-
ard of methodological quality. This has previously been
described as prioritising ‘signal’ over ‘noise’.'* Rather than
excluding studies based on quality, they were included but
critiqued during review to ensure transparency.” When cri-
tiquing study quality, we mainly focussed on sample size
for referrals, number of optometrists from which the refer-
rals originated, number of practices from which the refer-
rals originated, study design with respect to prospective or
retrospective analysis and the appropriateness of any sta-
tistical methods that were used.

TABLE 3 Information extracted from all studies included in the review.

Information extracted

—_

Author(s)

Year

Title

Country

Study aim(s)
Study design
Sample period

Sample size

O 00 N O U1 M W N

Eye condition(s)

10 Type of intervention
n Main results

12 Limitations

13 Other important findings

Synthesis of results

A narrative synthesis approach'® was taken when reporting
the results. This was chosen as we wanted to provide a de-
tailed assessment of studies into different clinical interven-
tions, while keeping an exploratory approach. We aimed
to keep our research question broad with respect to study
focus and definitions used across the studies; however, we
recognise that the review is more aggregative than inter-
pretive. We summarised the results with respect to types
of interventions and the outcomes assessed. We referred to
the Economic and Social Research Council (ESRC) guidance
on the conduct of narrative syntheses'> when carrying out
this review to increase transparency and trustworthiness.
The framework consisted of four elements:

1. Developing theory of how the intervention works, why
and for whom.

2. Developing a preliminary synthesis of findings of in-

cluded studies.

Exploring relationships within and between studies.

4. Assessing the robustness of the synthesis.

w

RESULTS
Study selection

Fifty-five studies were selected for analysis. The results from
the search and selection process are shown in Figure 1.

Study characteristics

Details of the 55 reviewed study designs can be found in
Figure 2 and in the Supporting Information. When review-
ing the literature, it was clear that there were several differ-
ent interventions that had been implemented or piloted to
improve the accuracy of referrals into the HES. These inter-
ventions could be categorised into four groups:

1. Training and guidelines

2. Referral filtering schemes

3. Asynchronous teleophthalmology
4. Synchronous teleophthalmology

Some studies used multiple approaches and were there-
fore included in more than one type of intervention category.
In this section, we discuss the outcomes reported within
these four groups and consider their success indicators for
both reducing false-positive referrals seen face to face in the
HES and determining their safety and sustainability.

Training and guidelines

One approach to improve the accuracy of referrals en-
tering the HES was to focus on improving the skills and
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P Duplicates Removed (N = 625)

Excluded (N=1231)

Broadly due to not optometry/

P ophthalmology focussed, no assessment
of interventions, not original studies or no
full-text available.

Excluded (N=56) Reasons for

Exclusion:
1. Not an original study (N=17)
2. No full-text available (N=3)
> 3. Focus on diabetic retinopathy

screening (N=5).
4. Incorrect part of patient pathway (N=8)
5. Not an intervention (N=17)

Electronic database searches using
CINAHL, Medline and PubMed.
Identification (N=1967)
l v
Titles and abstract screened for
eligibility (N=1342)
Screening
A 4
® Full text assessed for eligibility
(N=111)
Eligibility
® A 4
Studies assessing the effectiveness of
Included |ntervent|on§ for optometric referrals
into the HES
(N =55)
[

6. No potential to affect referrals (N=6)

FIGURE 1

knowledge of community optometrists as the main source
of ophthalmic referrals from primary care'® and/or intro-
ducing clear clinical guidelines that can be followed when
making referral decisions. A summary of the studies focus-
sing on this approach can be found in Table S1.

The most recent of these studies' assessed the impact
of implementing clear referral guidelines set out by the
Scottish Intercollegiate Guidelines Network (SIGN).”® These
provide guidance on the primary care assessment of pa-
tients with suspected glaucoma and clear referral crite-
ria for optometrists practising in Scotland. Following the
publication of these new guidelines, this particular study
reported a significant decrease in HES glaucoma clinic first
discharge rates from 29.2% to 19.4% (p=0.004) due to a
lower proportion of patients being referred unnecessarily
to clinics.

Two studies carried out in England assessed the impact
of formal training sessions on the accuracy of glaucoma
referrals. Theodossiades et al."’ focussed on training in
optic nerve evaluation as well as providing referral crite-
ria. The authors reported that the proportion of referrals
from the intervention group resulting in a positive out-
come (positive predictive value [PPV]=0.49) was very
similar to that of the control group (PPV=0.46). A fol-
low-up from this study,”® which assessed the impact of
ongoing training every 4 months, found that the training
resulted in a 58% increase in the number of referrals com-
pared to the original study; however, the PPV remained

PRISMA flow chart detailing the selection process for the studies reviewed.

very similar (PPV=0.51). Thus, for these two studies, par-
ticipants appeared to have been detecting more true-
positive cases, but they had not improved their skills
for confidently ruling out glaucoma in patients without
the disease. Glaucoma suspects are encountered infre-
quently in primary care practice, meaning it is difficult for
optometrists to confidently rule out the disease, partic-
ularly in its early stages. Its characteristically progressive
nature means that even within the HES, more than one
follow-up visit may be required before patients are deter-
mined to not have the disease.?'

For training and guidelines to be deemed successful
interventions, they must also be sustainable. We found no
literature addressing the cost-effectiveness of the training
described. There were, however, studies addressing op-
tometrists' uptake and opinions towards further training. In
a survey study published in 2008, assessing optometrists'
opinions on the Department of Health's announcement
that with suitable qualification, optometrists will be able
to train as independent prescribers (IPs), only 9% reported
no intention of undergoing further training for prescribing.
However, optometrists expressed concerns such as a lack
of time for training being a substantial barrier for 64% of
respondents. Although that study is now dated, the find-
ings may partially explain why a more recent study?* found
that less than a quarter (23.4%) of optometrists hold an IP
qualification in Scotland. Barriers to extra training must be
considered when implementing training programmes for
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(n=55)

|

Quantitative (n=45)

Mixed-Methods (n=3)

Qualitative (n=7)

Retrospective (n=29)

El-Abiary et al, 202123
Muttuvelu et al, 20218
Wang et al, 2021%°
Kern et al, 20207
Phu et al, 20203
Konstantakopoulou et al,
2018%7
Kortuem et al, 2018°%¢
Ford et al, 201951
Forbes et al, 20172
Kotecha et al, 20177
Mason et al, 201728
Ly et al, 2017%
Balaskas et al, 2016%°
Ly et al, 2016%°
El-Assal et al, 2015%'
Keenan et al, 20154
Ratnarajan et al, 2015%
Roberts et al, 20154
Goudie et al, 2014%°

Prospective (n=12)

Stewart et al.202274
Al Harby et al, 20225
Hind et al. 202258
Huang et al, 2020%
Gunn et al, 2019%
Bowes et al, 20183
McAlinden et al, 20164°
Borooah et al, 2013%°
Kelly et al, 201183
Bourne et al, 201046
Cameron et al, 2009*
Lash et al, 2006%°

Konstantakopoulou et al,
2016%2
Syam et al, 2010%
Sheen et al, 2009%

Retrospective and
Prospective (n=3)

Kanabar et al, 202132
Moussa et al, 202072
Dahlmann-Noor et al,

Survey (n=5)

Cottrell et al, 20222
Ghazala et al, 20212
Ghazala et al, 2021b™

Barrett et al, 2018%°

Needle et al, 2008%2

Mixed Qualitative (n=2)

Baker et al, 2016%°
Konstantakopoulou et al,
201431

Ratnarajan et al, 2013a® 200816
Ratnarajan et al, 2013b%°
Trikha et al, 201252
Devarajan et al, 20115

Parkins et al, 2011%° Trial (n=1)

Ang et al, 2009%®

Park et al, 200947 Theodossiades et al,
Hanson et al, 200851 20041

Patel et al, 2006%°
Henson et al, 2003%

Randomised Control

FIGURE 2

primary care optometrists to maximise uptake, especially
since health boards in Wales with IP optometrist commis-
sioned services had fewer total and urgent referrals to
ophthalmology compared with health boards with no IP
optometrists during 2020.>* However, as the study report-
ing these findings took place in 2020, during the COVID
pandemic, the results may not truly represent the demo-
graphics of patients usually presenting to primary care
services.

Referral filtering schemes

Another approach that has been adopted in the UK, as
well as in other countries, to improve referral accuracy,
is to introduce referral filtering schemes. These schemes
also utilise the interventions of training and guidelines
but specifically for funded pathways where optometrists
perform additional testing and assessment and act as a
triage for low-risk patients. For glaucoma, there are three
types of filtering schemes that have been implemented:
repeat measures where intraocular pressure and/or visual
fields are repeated prior to making a referral decision,
enhanced case finding where optometrists undertake a

An overview of the methodology used in each of the 55 studies reviewed.

higher level of assessment compared to repeating meas-
ures and finally, glaucoma referral refinement which of-
fers a level of testing by certified optometrists which is
sufficient for glaucoma diagnosis.® Previous reviews
have assessed the effectiveness of these individual
schemes.?®?” We aimed to update the literature in this
area as well as compare these schemes to other types of
interventions. Our review identified many studies which
met our inclusion criteria (n=32) and focussed on this
approach. Due to this large number, we display a sum-
mary of the studies for this type of intervention, grouped
by the factor(s) focussed on when assessing the scheme
(Table 4).

Clinical impact

The evidence suggests that referral filtering schemes are
clinically effective for triaging and managing patients that
do not require HES review. Studies have reported that be-
tween 35% and 71% of patients were discharged after their
first assessment within the schemes for glaucoma referral
filtering and therefore not referred on to the HES.*34446:55:°8
In Scotland, false-positive glaucoma referrals significantly
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TABLE 4 Summary of studies focussing on referral filtering
schemes, grouped based on outcomes assessed.

Focus Author(s) Year Location
Costassessment  Forbes et al.> 2019 UK
Mason et al.® 2017 UK
Acceptability Barrett and 2018 Ireland
Loughman?
Baker et al.*° 2016 UK
Konstantakopoulou 2014 UK
etal’
Clinical impact Kanabar et al.* 2021 UK
Huang et al.*® 2020 Australia
Phu et al.> 2020 Australia
Gunnetal® 2019 UK
Bowes et al.* 2018 UK
Konstantakopoulou 2018 UK
etal.¥
Ly etal.® 2017 Australia
Ly etal.*® 2016 Australia
McAlinden et al.*° 2016 UK
El-Assal et al.*’ 2015 UK
Roberts et al.*? 2015 UK
Keenan et al.® 2015 UK
Ratnarajan et al.** 2015 UK
Ratnarajan et al.*® 2013a UK
Bourne et al.*® 2010 UK
Park et al.¥ 2009 UK
Angetal®® 2009 UK
Lash et al.* 2006 UK
Mixed focus Wang et al.>° 2021 Australia
Ford et al.”’ 2019 Australia
Konstantakopoulou 2016 UK
etal.?
Ratnarajan et al.>® 2013b UK
Devarajan et al.>* 2011 UK
Parkins and Edgar®® 2011 UK
Syam et al.>® 2010 UK
Sheen et al.”’ 2009 UK
Henson et al.*® 2003 UK

reduced (36.6%-21.7%, p=0.006) following a new General
Ophthalmic Services (GOS) contract in 2006 which funded
community optometrists to perform supplementary ex-
aminations in glaucoma cases,*® with a later study*' sup-
porting these findings.

Four UK studies reported the outcomes of patients seen
as part of a scheme set up for patients with recently oc-
curring minor eye conditions service (MECS). These investi-
gations reported that between 66% and 75.3% of patients
were managed by their optometrist without referral, either
through first visit discharge or follow-up by their optom-
etrist,374%°257 and only 15.9%-18.9% were referred to the

HES.374057 | 2020, the COVID-19 Urgent Eyecare Service
(CUES) system, whereby initial screening took place via a
telephone appointment by an optometrist, was adopted
to allow HES clinicians to focus on more urgent eye care
cases as recommended by CUES nationally in April 2020.
In Manchester, this system resulted in only 13.0%-14.3% of
cases being provisionally referred to secondary care HES.*
Four studies assessed the outcomes from patients seen
in an Australian Centre for Eye Health (CFEH) set up as an
intra-professional, optometry-led collaborative eye care
clinic to triage patients referred for non-urgent conditions.
These investigations reported recommendation for refer-
ral to the HES in just 12%-16.3% of patients depending on
the eye condition,*®3%°% and that 10.6 weeks of outpatient
appointments were saved by assessing patients off-site at
the CFEH.”!

Referral filtering schemes have also been developed
for cataract referrals. These direct pathways have been
introduced to ensure that the ‘Action on Cataracts’ guide-
lines were followed, and that patients referred for cataract
surgery were only seen within the HES when they had re-
duced measured vision, were symptomatic and expressed
a willingness for surgery. Two early**® and one more re-
cent study’® reported that surgery listing rates were signifi-
cantly higher (83%-87%) when compared to conventional
referral pathways (63%-78%).

It is clear from these findings that these schemes
can successfully result in a reduced number of patients
being seen in the HES unnecessarily. One important clin-
ical factor to consider, however, is the possible resultant
false-negative cases. Of the studies reviewed, five as-
sessed the false-negative rate of patients,*>***4>"34 3|| of
which assessed referral filtering schemes for glaucoma.
These studies reported a false-negative rate of between
2% and 15%, when reviewed either virtually or face to
face. To improve clinical safety, some studies added an
element of HES virtual review of all discharged patients
as a failsafe. However, this required additional costs and
resources.**>*

Cost assessment

In two Australian studies, a decrease in average cost per
patient’' and no apparent change in cost>° were reported
when using a newer referral refinement scheme compared
to the standard pathway.

For the studies carried out in the UK, two reported cost
saving of the MECS*®*” and two for a glaucoma filtering
scheme.”®** One evaluation compared two glaucoma
schemes and reported a higher saving (62%) of a repeated
measures scheme compared to enhanced referral refine-
ment (3.5%).%° The last two studies reported results which
differed depending on the assumption that was used for
comparison.58 For example, a more recent investigation25
reported that while assuming there would be 2.3 outpa-
tient visits to the HES avoided per person, the saving would
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be approximately £2.76 per patient passing through the
scheme. However, when this assumption was changed
to avoiding one appointment, there was an increase in
costs of approximately £42.28 per patient. These findings
highlight the difficulty of assessing cost-effectiveness, as
comparisons are usually based on assumptions and/or
predictions.

Acceptability

The reviewed studies suggest that there is an overall posi-
tive opinion from optometrists in relation to referral filter-
ing schemes, which is essential as optometrists are required
to play an active and engaged role. One recent study re-
ported responses about the MECS scheme®' and focussed
on reasons for optometrist participation, with the most
common reason being for career development through
experience of assessing challenging cases. Approximately
85% identified that training had a beneficial effect on their
practice. Feedback from general medical practitioners
and ophthalmologists was also supportive of the referral
filtering schemes.?®*' Studies reporting patient experi-
ences with a referral filtering scheme were again positive
overall.’’ One study reported that all patients (n=109) who
completed a survey were satisfied, with 95% of the patients
reporting confidence and trust in their optometrist.>?

Asynchronous teleophthalmology

Asynchronous review of clinical information has been used
as a method of discharging patients. This method utilises
a ‘store-and-forward’ approach of information uploading
with review later. The benefit of these systems is that pa-
tients can receive a clinical opinion from a specialist HES
clinician (ophthalmologist or optometrist) without hav-
ing to be seen face to face. Five studies assessing systems
using this approach used datasets from at least 10years
ago,**606162 \yhereby general ophthalmology or reti-
nal referrals were sent by primary care optometrists with
photographs attached. These studies all reported positive
impacts on patient outcomes with 34%-48% reviewed vir-
tually identified as not requiring referral for face-to-face re-
view. This value increased to 80.5% in a more recent Danish
study,® perhaps due to improved quality of ocular imaging.
In order to improve the ability of clinicians to triage pa-
tients virtually, more information may be uploaded for review
including advanced ocularimaging such as optical coherence
tomography (OCT), which is now more widely available in pri-
mary care. Two studies included uploading of OCT images
along with fundus photographs.”®® The more recent study
from the UK’ assessed referrals, specifically for retinal condi-
tions, and found that 52% of the patients classified into the
referral pathway did not require specialist referral.
Technician-delivered, hospital-based clinics including
ocular imaging have become another useful way to review

new patient referrals.®**® The successful upscaling of the vir-
tual clinical capacity for glaucoma patients at Moorfields Eye
Hospital now means that all new routinely referred patients
(around 5000 per annum) can be seen virtually.67 In a pilot
clinic design, a recent study reported substantial agreement
between the diagnosis reached by clinicians reviewing pa-
tients with suspected lid lesions face to face than when pho-
tographs of the lesion were reviewed by consultants.®®

It is clear from the results discussed that asynchronous
review of referrals can successfully reduce the number
of patients needing to be seen face to face in the HES.
However, we must again consider whether this method
of triage is safe and sustainable. For glaucoma diagnosis,
the UK National Institute for Health and Care Excellence
(NICE) guidelines recommend that patients undergo test-
ing with traditional in-person review, including standard
automated perimetry, Goldmann applanation tonometry,
anterior chamber angle assessment with gonioscopy and
dilated optic nerve and fundus examination with slit lamp
biomicroscopy,® with the latter three tests not possible in
a technician-led virtual glaucoma clinic. Only one study
assessed the false-negative rate of the asynchronous re-
ferral scheme for glaucoma and found that 20% seen for a
face-to-face appointment after being discharged virtually
were determined to require HES review (4% of whom re-
quired medical intervention and were considered as ‘sig-
nificant’ false negatives).”” Another study reported that
40% of patients were discharged without intervention
from a clinic assessing eyelid lesions, whereas discharge
was recommended in 51.6% for the same set of patients
when reviewed virtually. Of note, the virtual reviews were
performed by a separate consultant ophthalmologist in
the latter study.®® In relation to the sustainability of these
systems, no information about cost was reported and it
was unclear from the literature how acceptable these sys-
tems were to the stakeholders using them. Just one study
reported patients' opinions on being reviewed virtually,
with only 3/114 (2.6%) patients stating that they preferred
face-to-face review over virtual assessment.”

Synchronous teleophthalmology

Virtual patient assessment via teleophthalmology is also
possible synchronously, meaning that patients do not
have to be seen face to face to be examined in real time.
Synchronous teleophthalmology is not just useful to avoid
in-person contact with patients (particularly for safety rea-
sons during the COVID-19 pandemic) but can also be used
to connect primary care optometrists to secondary care
physicians during an examination.

Five studies focussed on the assessment of synchro-
nous teleophthalmology services which were imple-
mented in response to the COVID-19 pandemic. One’'
used a live platform for a range of different ophthalmic
conditions and reported that pre-lockdown using this
system, 50/78 (64.1%) of referrals to secondary care had
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been avoided. During lockdown, this increased to 65/76
(85.5%). Another approach was using telephone triage.”?
One study assessed a telephone triage service manned
by HES allied healthcare professionals and ophthalmol-
ogists. Using this system, less than a quarter (24.5%) of
patients required face-to-face follow-up. In Greater Man-
chester in the UK, 38% of patients did not require a face-
to-face appointment when using remote triaging as part
of the CUES scheme.*

Although data were limited for stakeholder opinions,
when considering synchronous video assessment the mean
Likert score for satisfaction with a teleophthalmology con-
sultation was 5/5 from optometrists, ophthalmologists and
patients.”*> Another investigation also reported that 98.5% of
patients felt comfortable with the quality of a telemedicine
examination, with 97.1% reporting they would participate in
another one in the future.”* However, no studies reported the
cost-effectiveness of these systems or the logistics of having
clinicians on call, in real time, to assess patients. Additionally,
four studies were carried out during COVID-19 lockdowns
meaning fewer patients would have been visiting optome-
trists for routine eye examinations during this period. Thus, in
summary, although these systems were successful in reduc-
ing the number of patients requiring face-to-face appoint-
ments during the COVID-19 pandemig, it is unclear whether
they have all remained in place long term.

Comparing outcomes across interventions

Based on the studies reviewed, we summarised the evi-
dence presented in relation to three main outcomes used

as measures of effectiveness: clinical impact, cost and ac-
ceptability. Figure 3 summarises these outcomes in rela-
tion to each intervention.

DISCUSSION

In this section, we consider the impact of the different in-
terventions on the three main stakeholder groups involved:

1. Patients
2. The Hospital Eye Service
3. Community optometrists.

Impact on patients

We must consider the effect of new interventions on pa-
tients' safety and experiences. Although there was suf-
ficient evidence to support a positive patient experience
with relation to referral filtering schemes, there was insuf-
ficient evidence in relation to teleophthalmology inter-
ventions. Only one study of asynchronous interventions
reported patient satisfaction outcomes using a binary
measure® and detailed opinions into which aspects of
the service patients liked/disliked were lacking. Previ-
ous enquiries have investigated patient satisfaction with
ophthalmology virtual clinics in more depth, mainly for
follow-up patients. Although findings have been generally
positive, such as surveys reporting a similar mean satisfac-
tion score compared to a standard clinic,”® there may be
concerns around the lack of contact with a clinician, with

Training and Referral Filtering Asynchronous Synchronous
INTERVENTION Guidelines Schemes Teleophthalmology Teleophthalmology
(N=8) (N=32) (N=13) (N=5)
Clinical Impact Clinical Impact Clinical Impact Clinical Impact
Reduces false positives v/ Reduces false positives v/ Reduces false positives v/  Reduces false positives v/
Training reduces false 3.6-15% false negative 20% false negative rate Insufficient data for false
negatives in glaucoma rate for glaucoma for glaucoma negative assessment
Cost Cost Cost Cost
Cost effective ? Cost effective ? Cost effective ? Cost effective ?
OUTCOMES Calculations are mainly
Insufficient data based on assumptions No data No data
Acceptability Acceptability Acceptability Acceptability
Patients? No data Patients v/ Patients ? Insufficient data Patients ?
Optometrists v/ Optometrists v/ Optometrists? No data Optometrists ?
Doctors? No data Doctors v/ Doctors? No data Doctors ?
Insufficient data for all
FIGURE 3 Asummary of evidence in support of three outcome measures in relation to four types of intervention. Where the evidence supports

the clinical outcome, a V" is displayed. Where the outcomes are not fully supported or evidence is lacking, a ‘?" is displayed. For outcomes which are
not fully supported, the reason why this was decided is stated.



CARMICHAEL €T AL.

LS THE COLLEGE OF 1519
‘, OPTOMETRISTS

some patients feeling that they would like a dialogue with
a healthcare professional during each appointment.”®

One potential positive impact of all the interventions
explored is the reduced waiting time between patients
being referred and their review. One study reported that in
96% of referrals, a HES specialist had virtually reviewed the
referral and provided a working diagnosis/plan within the
next calendar day.®® Reducing the number of false-positive
referrals seen face to face in the HES would also reduce
waiting times for patients with ocular disease requiring
hospital assessment and treatment. Patient care and treat-
ment can be time critical. For example, it has been reported
that for patients with wet age-related macular degenera-
tion, a delay in treatment of over 4 weeks can cause a loss
of three lines in logMAR visual acuity.77 However, where re-
ferral is deemed necessary for patients, it could be argued
that schemes such as enhanced referral, where an extra
step is added to the pathway, may cause delay in accessing
the HES and required treatment. Only low-risk patients are
therefore deemed suitable for these pathways.

The last significant patient factor to consider is the po-
tential for false-negative cases. These represent patients
with referable ocular conditions requiring HES attention
and/or treatment who are erroneously not referred to the
HES. In the reviewed studies assessing referral filtering
schemes, the false-negative rate was up to 15%,** while
for asynchronous patient review it was 20%,”® which rep-
resents a relatively high percentage of discharged patients
who were considered as requiring HES review in two stud-
ies. It should be noted that a comment published in Eye in
2022 (which did not meet our inclusion criteria for review)
reported a CUES scheme false-negative rate of just 0.23%
for moderate-to-high risk of sight loss cases, which the au-
thors described as ‘reassuringly low".”® Combining more
than one approach, such as referral filtering schemes with
HES virtual review of discharged patients may increase clin-
ical safety,44 but this would add another element of cost
and resources where with adequate training, optometrists
can perform safely, as demonstrated by the Manchester
glaucoma enhanced referral scheme.®

Impact on the hospital eye service

Despite there being a range of values for appointments
avoided by different interventions, and some interventions
only being appropriate for low-risk referrals, the evidence
suggests that all four classes of interventions can have a
positive impact.

When assessing the effectiveness of the different inter-
ventions, we must also consider how the allocated work
time of HES specialists may be impacted. For example, if
clinicians are involved in a new pathway which includes
synchronous or asynchronous review of patients using
teleophthalmology, this must be an efficient use of their
working hours. For asynchronous review of new referrals,
there is a strong argument that this is an efficient use of

time as patients can be triaged virtually in far less time than
they would be if they were seen face to face in the clinic.”
One study reported that when using a cloud-based referral
system for suspected retinal disease, the mean review time
for referral refinement was just 3.0 min in total.” This is sig-
nificantly shorter than a patient encounter in a face-to-face
clinicand means that more patients could be reviewed by a
HES clinician in the same period if seen virtually. In compar-
ison, synchronous teleophthalmology requires specialists
to virtually assess patients in real time, which is less time
efficient.

Impact on community optometrists

We mustalso consider the positive and negative effects that
discussed interventions may have on optometrists and/or
optometry practices. One positive impact of implementing
some of these schemes is the potential for improved inter-
action between primary and secondary care. When using
a typical referral pathway, after a patient is seen in the
HES, a clinic letter is written by the healthcare professional
which summarises the appointment findings but is usually
addressed to the general medical practitioner only. Early
studies found that referral reply rate to optometrists, either
through direct reply or by copying in, varied from 13% to
16%’ %% due to the general medical practitioner not always
including the optometrists' contact details on the GOS re-
ferral, general medical practitioners do not see their role
as one that passes on information to the referring optom-
etrist and that optometrists are transient care providers.®'
Feedback as part of new pathways such as direct referrals
using virtual pathways could not only keep optometrists
up to date with outcomes of patients for if/when they see
them again in practice but would also act as a learning aid
for when they encounter similar cases in the future, ena-
bling them to make better management decisions.

New referral pathways/schemes must also be a benefi-
cial and cost-effective use of optometrists’ time in practice.
For the implementation of new direct pathways such as
asynchronous, cloud-based referral platforms, the systems
must be intuitive for optometrists to easily refer patients
in a time-efficient manner. Similarly, for optometry prac-
tices to be willing to take part in referral filtering schemes,
the clinical time allocated to seeing these patients must
be cost-effective for practices through sufficient remuner-
ation from local or national funding. In England, the lim-
itation of the GOS contract is one of the main issues with
community eye care.®? Unlike the GOS contract in Scotland,
there is no additional funding for supplementary tests and
additional test time, which are essential for referral filtering.
Local funding of such schemes presents an issue with their
sustainability and creates differences in local guidelines
between regions. Even with allocated funding, some prac-
tices may choose not to sign up to deliver a service such
as MECS or to offer limited appointments, as the cost of
the appointment may not be fully subsidised. Additionally,
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there is a potential loss of income when the purpose of
the appointment is focussed on an ocular health concern.
This poses a problem for optometric primary care which
uses a cross-subsidisation business model (i.e., using the
sale of optical products to subsidise income lost from eye
examinations).

Missing information

There were two main features which were lacking in the
body of reviewed literature. First, this review was intended
to be a mixed-methods review, whereby a broad range
of literature of both quantitative and qualitative methods
were included. However, although some included studies
used qualitative methods, the vast majority were studies
using quantitative measures. This meant that we were un-
able to gain qualitative insight into some of the interven-
tions, and relied on speculation to determine explanations
for the quantitative findings.

Second, we must also consider the potential use of Al to
improve the accuracy of referrals entering the HES. A great
deal of research is currently focussing on Al for aiding the
diagnosis and management of ophthalmic conditions.®*#°
Al systems specifically for diabetic retinopathy screening in
primary care are already being implemented and piloted
in real-world settings. A small number of non-UK studies
have reported on safe systems®’®° with a positive impact
of increasing attendance when used as a point-of-care
device,®® as well as potentially reducing the burden on
current screening services.®” Although optometrists have
expressed positive attitudes towards the future use of Al
in primary care as a diagnostic tool for retinal disease,”® we
found no investigations that have implemented or piloted
Al specifically for the diagnosis/management of patients
referred from primary care optometry to the HES. Protocols
have been published which describe a pilot study®"*? cur-
rently taking place in London using a cluster randomised
trial to evaluate a teleophthalmology referral pathway for
retinal disease. This includes assessment of the accuracy of
an Al diagnostic support system for automated diagnosis
and referral recommendation. However, results from this
clinical trial are yet to be published.

Limitations

We identified two main limitations to this review, which
were based on our search strategy and inclusion/exclusion
criteria. First, we specifically excluded studies that focussed
on diabetic retinopathy assessment and screening. We
made this decision as pathways for diabetic retinopathy re-
ferrals, certainly in the UK, do not follow the typical referral
route from primary to secondary care. Patients with diabe-
tes are usually seen within a screening service which runs
parallel to standard pathways from primary care optome-
trists, so assessing interventions to this pathway would not

fit in with our study focus. However, we acknowledge that
over recent years, advances have been made in the use
of Al technology for diabetic retinopathy screening and
grading, and that we excluded four studies®®®° specifically
focussing on real-world Al implementation which was lack-
ing in the reviewed literature. Furthermore, we excluded
studies not published in English, which could have limited
diversity in relation to their country of origin.

Second, we used broad search and inclusion criteria in
relation to study focus and design and completed no for-
mal quality assessment of the included studies. Although
this highlights a strength of our study, in that it allowed us
to gain a broad overview of interventions which included
both a quantitative and qualitative perspective, while con-
sidering a range of success factors, it meant that directly
comparing studies was difficult and that a statistical ap-
proach was not appropriate.

Clinical importance and conclusions

Overall, our review highlights that the implementation of a
successful intervention for reducing false-positive referrals
is more complex than a ‘one-size-fits-all’ approach. First,
certain interventions are more established for specific eye
conditions. Referral filtering schemes, for example, appear
to run well for conditions such as glaucoma and cataract,
but we found no evidence for similar schemes for routine
referrals of suspected retinal conditions. This is perhaps
due to referrals for suspected retinal disease being less fre-
quent and more diverse, making it difficult to implement a
structured refinement scheme. In contrast, using asynchro-
nous review of clinical information by ophthalmologists is
useful for the quick triage of suspected retinal conditions,
but would not be appropriate for cataract referrals where
a conversation around symptoms and willingness to un-
dergo surgery must take place.

The effectiveness of each type of intervention also var-
ies based on what outcome is being considered as a mea-
sure of success and which stakeholder is the focus. From
the studies examined in this review, there was sufficient
evidence to support the positive clinical impact of all inter-
ventions discussed, in reducing the false-positive referrals
being seen face to face within the HES, but evidence around
cost-effectiveness of all interventions is either insufficient
or conflicting. Furthermore, more studies are required to
explore stakeholder opinions around these interventions,
and we acknowledge that there is less of a drive to publish
negative stakeholder views when schemes produce clear
benefits for easing the strain on the HES.

In order to maximise the safety of these interventions, it
may be useful to combine more than one approach, such as
referral filtering schemes with virtual review of discharged
patients or for some community schemes such as MECS to
be operated only by those with extra training in indepen-
dent prescribing. Of course, this would require additional
costs and resources. Although our literature search found
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no assessment of implemented Al systems for our specific
focus, the increasing availability of Al systems means that
there is potential for Al to play a role in clinical decision
support systems within referral pathways from primary
care in the future.
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