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Abstract

Purpose: In the UK, ophthalmology has the highest number of outpatient appoint-
ments within the National Health Service. False-positive referrals from primary
care are one of the main factors contributing to the oversubscription of hospital
eye services (HESs). We reviewed the accuracy of referrals originating from primary
care optometrists and contributing factors, such as condition type and years since
registration.

Recent findings: Of the 31 studies included in the review, 22 were retrospective
analyses of referrals and appointments at the HES. Eight were prospective studies,
and one used online clinical vignettes. Seven assessed the accuracy of referrals for
all ocular conditions. The remaining studies focused on glaucoma (n=11), cataracts
(n=7), emergency conditions (n=4), neovascular age-related macular degenera-
tion (n=1) and paediatric binocular vision (n=1). The diagnostic agreement for sus-
pected emergency ocular conditions was the lowest, with only 21.1% of referrals
considered to require urgent attention in one study. For glaucoma, the first-visit
discharge rate was high (16.7%-48%). Optometrist referral accuracy was overall
18.6% higher than General Medical Practitioners'; however, the two mainly referred
different ocular conditions. Female optometrists made more false-positive refer-
rals than males (p=0.008). The proportion of false positives decreased by 6.2% per
year since registration (p <0.001).

Summary: There was significant variation in referral accuracy across different
ocular conditions, partly due to differences when defining accurate referrals.
Optometrists working in primary care are generally more limited in their resources
than the HES. Thus, choosing the cautious option of referral when they are unsure
could be in the patients' best interests. The possible effect of increased use of ad-
vanced imaging on referrals requires evaluation. Although interventions such as
refinement schemes have been put in place, these vary across regions, and their
approaches such as virtual referral triaging may reduce unnecessary HES face-to-
face appointments and promote communication between primary and secondary
care.

KEYWORDS
false-positive, optometrists, optometry, referral accuracy, referrals

THE COLLEGE OF
OPTOMETRISTS

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided

the original work is properly cited.

© 2023 The Authors. Ophthalmic and Physiological Optics published by John Wiley & Sons Ltd on behalf of College of Optometrists.

Ophthalmic Physiol Opt. 2023;00:1-23.

wileyonlinelibrary.com/journal/opo

1


www.wileyonlinelibrary.com/journal/opo
mailto:
https://orcid.org/0000-0003-4689-4786
http://creativecommons.org/licenses/by/4.0/
mailto:josie.carmichael.20@ucl.ac.uk

ﬂ O P O 4 THE COLLEGE OF

m OPTOMETRISTS

OPTOMETRISTS' REFERRAL ACCURACY: A SYSTEMATIC REVIEW

INTRODUCTION

Ophthalmic services in the UK are currently under a huge
amount of stress. In 2019/2020, ophthalmic departments
in the UK had a staggering 7.9 million outpatient attend-
ances,' the highest number of any specialty within the
National Health Service (NHS)." Furthermore, ophthalmic
service provision capacity is limited by a low number of
ophthalmologists per capita,” and the backlog of ap-
pointments resulting from the COVID-19 pandemic has
increased the workload for NHS services. This is not just
putting a strain on ophthalmic services but can cause de-
layed appointments for patients needing close monitor-
ing and treatment, at a detriment to their prognosis. A
study carried out in the UK reported that delayed follow-
up appointments beyond the clinically recommended
interval was the cause of vision loss in 80% of affected
patients.3

In the UK, the majority of referrals into the hospital eye
service (HES) originate from optometric examinations in
primary care, with one study carried out in Bradford, UK,
finding this proportion to be 72%.* The General Optical
Council (GOCQ) standards of practice guidelines state
that optometrists should ‘recognise and work within the
limits of their scope of practice’ and ‘be able to identify
when they need to refer a patient in the interests of the
patient's health and safety, and make appropriate refer-
rals’;> thus, optometrists should refer any condition that
they feel unable to manage in practice. However, it is
thought that a large number of optometrists' referrals
can be considered ‘false-positives’, meaning that these
patients could safely be managed in primary care.®” This
is often reported as a contributing factor to the oversub-
scription of hospital eye clinics and several studies have
assessed the accuracy of referrals for various eye condi-
tions. However, until now, no in-depth review of referral
accuracy from optometrists or the factors that may af-
fect this has been conducted.

In this review, we aim to evaluate the accuracy of refer-
rals originating from primary care optometric practices as
well as the factors that may contribute to optometrists'
level of accuracy.

Objectives
This review has the following specific objectives:

1. To synthesise studies assessing the accuracy of refer-
rals from primary care optometric practices to the HES
across different countries.

2. To assess for which ocular condition(s) referrals are the
most and least accurate.

3. To identify the factors which may affect the accuracy of
referrals from optometrists into the HES.

Key points

- Studies have reported a large variation in referral
accuracy across ocular conditions, partly due to
differences in criteria used to define an accurate
referral.

« A shorter time since qualification was associ-
ated with a higher proportion of false-positive
referrals made by optometrists, likely due to less
experienced clinicians making more cautious
clinical management decisions.

. Efforts have been made to reduce the false-
positive referrals entering the hospital eye
service, but with eyecare pathways varying be-
tween regions, it is difficult to determine the
best approach.

METHODS
Registration

The international prospective register of systematic re-
views (PROSPERO) was used to register our review pro-
tocol (registration number: CRD42022328721) to prevent
duplication and to increase the transparency of our review
process.

Eligibility criteria

To complete a robust systematic search and selection of
studies, a checklist of inclusion and exclusion criteria was
created. This was to ensure consistency when screening
articles and to act as a reference point when making deci-
sions about whether to include/exclude articles. The deci-
sion was made to exclude studies that assessed referrals
from diabetic retinopathy screening programmes. This de-
cision was made as although many optometrists work as
diabetic screening graders and make referral decisions, this
pathway does not represent the typical referral pathway
from primary care optometry practices. Table 1 summa-
rises the inclusion and exclusion criteria checklist, respec-
tively. Articles were screened for their suitability against
these criteria.

We included primary studies that used a quantitative
design and were written in English. We did not exclude
studies based on our assessment of methodological
limitations but used the information about method-
ological limitations to assess our confidence in the find-
ings. We excluded abstracts without a corresponding
full paper, as they were unlikely to provide sufficiently
rich data.
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Exclusion
Prior to Dec 2001
Any other language

Quialitative or mixed methods studies. Interventions
in pilot studies, viewpoints, editorials, conference/
meeting abstracts, expert opinions and grey literature.

TABLE 1 Summary of the inclusion/exclusion criteria.

Criteria Inclusion

Time period December 2001-December 2022

Language of study English

Study design Quantitative studies of current practice including (but
not limited to): controlled, uncontrolled studies,
surveys, retrospective analysis, clinical vignettes

Setting Any setting involving primary eye care

Participants
referrals to secondary care

Condition focus

posterior eye conditions)

Topic focus Quantitative assessment of:
1. The % or number of referrals that are correct/incorrect
from optometrists
2. The individual factors affecting the accuracy of
referrals from optometrists
Search strategy

PRISMA was used to help guide our protocol develop-
ment.2 PUBMED, MEDLINE and CINAHL were searched for
potential studies for inclusion. Initially, a search was also
performed using Google Scholar; however, this returned
a large number of irrelevant results, with relevant papers
being duplicated from the other databases. We developed
search strategies for the databases. Studies published
during or after December 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 allows a method of ‘reference
chaining’.

Selection process

All articles identified from database searches were organ-
ised in EndNote and duplicates were removed. The pri-
mary researcher (JC) conducted screening of the title and
abstracts of all search results. A second researcher (SA) also
screened all titles and abstracts. An initial sample of 20%
was first screened by both researchers to assess agree-
ment. All articles where the researchers disagreed were
reviewed together and differences in interpretation of the
inclusion/exclusion criteria were discussed. The remaining

Studies focussing on primary care optometrists making

Any eye condition or conditions, which have been
referred to the hospital (can include anterior and

Systematic or similar reviews (e.g., narrative, scoping
and realist reviews)

Internal referrals within secondary care, General Medical
Practitioner (GP) referrals

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

Referrals by optometrists to non-hospital eye service
(HES) departments due to systemic conditions
showing signs in the eye (e.g., referral to GP for blood
pressure check). Referrals from diabetic retinopathy
screening programmes

Assessment of referral letter quality

Assessment of the source of referral, for example, ‘of all
glaucoma referrals, 80% come from optometrists’ but
no assessment of whether these are correct/incorrect

Studies that have not assessed referrals from optometrists
separate from other sources, that is, all referrals from
primary care are assessed

TABLE 2 Facet terms and their keywords used for database
searching.

Number assigned

to facet Facet Keywords Boolean

1 Optometrist 1. Optometrist(s) 1AND 2

OR

2. Optometry

OR

3. Primary eye care

OR

4. Primary eye
clinic(s)

OR

5. Optician(s)

2 Referral practice 1. Referral(s)

studies (80%) were screened by both researchers indepen-
dently with a good level of agreement (k=0.82). Studies
where the two reviewers disagreed were discussed and a
decision was reached to include/exclude each one. After
the screening phase, 76 studies met the criteria for full-text
assessment.

The full texts of all 76 studies were assessed by the pri-
mary researcher. The secondary researcher screened the
full text for a sample of 20%, and agreement was checked.
At this stage, there was a 93.3% agreement rate between
the two reviewers. For one study, the reviewers initially
disagreed, but after a discussion based on the inclusion/
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exclusion criteria they agreed that the study 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 that was written by
JCand reviewed by SA and AB prior to data extraction. The
form included information regarding sample characteris-
tics, objectives, study design, data collection and analysis
methods, quantitative findings, conclusions, limitations
and any relevant tables, figures or images. Table 3 summa-
rises the information extracted from each article.

Quality assessment

In this review, we focus on papers that are the most rel-
evant, rather than papers which meet a specific standard
of methodological quality. We aimed to exclude studies
only if they were considered ‘fatally flawed’, for example,
the research design was not clearly specified; however, no
relevant studies were deemed as such. This has previously
been described as prioritising ‘signal’ over ‘noise”® and aims
to maximise the inclusion of relevant papers which can add
valuable insights. Rather than excluding studies based on
quality, they were included but critiqued during review to
ensure transparency.® When critiquing study quality, we
mainly focussed on sample size for referrals, number of op-
tometrists from which the referrals originated, number of
practices from which the referrals originated, study design
with respect to prospective or retrospective analysis and the
appropriateness of any statistical 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 Method used to determine referral accuracy
1 Main results

12 Limitations

13 Other important findings

Synthesis of results

A narrative review approach was taken when synthesising
the results. This was chosen as we wanted to provide a de-
tailed assessment of studies reporting quantitative accu-
racy of optometric referrals, while keeping an exploratory
approach. We aimed to keep our research question broad
with respect to study focus variation and definitions used
across the studies. We summarised the accuracy of refer-
rals with an emphasis on referral necessity and divided
the analysis into ocular conditions to identify any areas in
which improvement in patient management is most evi-
dently needed.

The Economic and Social Research Council (ESRC) de-
veloped guidance on the conduct of narrative syntheses."
This was referred to when carrying out this review to in-
crease transparency and trustworthiness. The framework
consists of four elements:

1. Developing a 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

Thirty-one studies were selected for analysis. The re-
sults from the search and selection process are shown in
Figure 1.

Study characteristics

Of the 31 studies included in the review, 22 were retrospec-
tive analyses of referrals and clinical visits to the HES, eight
were prospective studies of referrals'*'® and one study
used online clinical vignettes.?® Seven studies reported re-
sults from statistical testing, with six using p-value testing
for significance*?*** and one study using kappa agree-
ment.%® Studies varied in terms of length, number of refer-
rals, country, definition of accurate referral/true positive
referral and the ocular condition(s) assessed. Details of the
studies can be found in Tables 4-12.

When reviewing the optometrists' referral accuracy
literature, it was clear that there were several different fo-
cuses, mainly on a specific ocular condition or group of
conditions. We recognise that different ocular conditions
vary in prevalence (meaning optometrists' familiarity with
the condition varies), referral urgency and available treat-
ment options, so we grouped studies based on conditions
to allow clear comparison. Other studies looked at referrals
in general and/or factors that may contribute to a higher
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Electronic database searches using
CINAHL, Medline and PubMed.
Identification (N=1967)
—»{ Duplicates Removed (N = 625)
l v
Titles and abstract screened for
eligibility (N = 1342
olblity ¢ ) Excluded (N=1266)
Broadly due to not optometry/
Screening | ophthalmology focussed, no assessment
of referral accuracy, not original studies or
4 no full-text available.
® Full text assessed for eligibility
(N=76)
Excluded (N=45) Reasons for
Exclusion:
1. Not an original study (N=6)
Eligibility 2. No full-text available (N=1)
—p 3. Mixed methods (N=3)
4. Did not assess referral accuracy
(N=29).
® Y 5. Did not specifically assess referrals
Studies assessing the accuracy of from optometrists (N=6)
Included optometrists' referrals quantitatively
(N =231)
([

FIGURE 1 The Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow chart detailing the selection process for the

studies reviewed.

rate of inaccuracy such as referral source; these studies
were also grouped based on their focus. The following
sections discuss each of these groups, with some studies
being allocated to more than one group. We begin by dis-
cussing studies that assessed referrals for multiple eye con-
ditions before addressing specific eye conditions covered
in the literature. We then compared the referral accuracy
of optometrists with general medical practitioners (GPs)
before lastly discussing optometrist factors that may affect
their referrals.

General optometric referrals

Seven studies assessed the accuracy of referrals for all
ocular conditions by optometrists and are summarised
in Table 4. One study, where the referrals assessed were
used as a control group for a piloted new referral path-
way, reported that of the referrals reaching the HES, 90%
were deemed to require HES assessment by six ophthal-
mology consultants retrospectively reviewing the refer-
rals and the outcomes of the initial HES appointment.”
Four studies assessed agreement between referral diag-
nosis and the diagnosis given at the first HES visit'>2°~®
and reported an agreement of between 67%°° and
76%.%8 Of these four studies, three also reported the
true positive rate. Two of the studies defined this as
the patient having an abnormality and, thus, not being
discharged on the first visit and reported true positive
rates of 93.5%”® and 93.8%.%” The third study®® used

a different definition for a true positive whereby the
ophthalmologist's decision to discharge must not have
been solely influenced by clinical techniques that were
not commonly available to the referring practitioner
and unexpectedly reported a lower true positive rate
of 71%. Two studies from the same research group?®3°
measured referral accuracy through researchers assess-
ing different aspects of the referrals. They reported that
referrals were to an appropriate professional standard
for 90%-100% of referrals across 6 dyads of optom-
etry practices paired with a hospital eye department.
The referral was necessary in 90.8%-97.5% of instances
and was accurate in 81.1%-97.5%.223° It can, therefore,
be argued from that study that optometrists in the UK
perform well in the identification of cases requiring re-
ferral overall. However, that study examined dyads with
good levels of communication between the optomet-
ric practice and the hospital eye department and noted
that poorly performing optometry practices would be
less likely to participate in a study that scrutinised their
performance.

Referrals for emergency eye conditions

Another important aspect of the accuracy of referrals is
not just assessing whether a referral was necessary but
also whether the suggested urgency of referral was ap-
propriate. Many patients who visit emergency eye depart-
ments have been referred by their optometrist, with this
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(Continued)

TABLE 4

Number of
referrals

Results

Definition for correct/incorrect

Study period

Study design

Country

Year

Study

True positive: 302 (93.5%)
Diagnostic agreement: 225

True positive: Patient diagnosed as anything

323

January-March 2007

Retrospective review of

UK

2009

Pierscionek

other than 'no abnormality detected by

ophthalmologist’
Diagnostic agreement: Referral diagnosis compared

(3months)

referrals

etal.?®

(69.7%)

to final diagnosis made by ophthalmologist

Required a HES

Vetted by six ophthalmologist consultants to classify

112

January-June 2005

Retrospective review of

UK

2009

Cameron et al.’

appointment 95 (85%)

Did not require HES

which referrals required a HES appointment

(6 months)

referrals

appointment 11 (10%)
GP did not refer onward

6 (5%)

Abbreviation: HES, hospital eye service.

proportion having previously been reported as up to 12%
of eye casualty attendances.’'* These referrals are impor-
tant to assess as emergency departments are well known
for having long waiting times, and patients must attend an
appointment either physically, or more recently remotely,
to be triaged.*

Four studies assessed the accuracy of referrals of
emergency eye conditions from optometrists, which are
summarised in Table 5. For the studies that reported the
percentage of ‘correct’ diagnoses in referrals, the optom-
etrists' accuracy ranged from 48.2%>* to 60%.'° The study
measuring accuracy using kappa statistics® reported a
kappa agreement across a range of different eye condi-
tions of good (0.59) for neuro-ophthalmology to excellent
(0.87) for anterior segment conditions. In one study, carried
out in Canada, 21.1% of emergency referrals from optome-
trists were determined to require ‘urgent’ HES attention,'®
defined as ‘should be seen that day’. In that study, semi-
urgent was defined as ‘should be seen within 1 day of refer-
ral’ (47.4%), with the remaining 31.6% of patients deemed
non-urgent (could be seen more than 1 day after referral).

Referrals for glaucoma

Glaucoma subspecialty appointments are responsible
for approximately a fifth of all HES workload, with an ex-
pected increase in incidence of the disease in the coming
years.> Glaucoma suspects are typically monitored over
a period of time for progression at regular appointments
before discharge or decision to treat, and those patients
diagnosed with glaucoma require lifelong clinical follow
up.>® This creates an accumulative workload for glaucoma
clinics to manage, to which unnecessary referrals into
the service further contribute. It is, therefore, important
that referrals for suspected glaucoma are accurate and
appropriate.

Overall, 11 studies assessed the accuracy of glau-
coma referrals into the HES from optometric prac-
tice and are summarised in Table 6. Ten of the studies
compared optometrist referrals to the diagnosis de-
termined by an ophthalmologist at the patient's first
visit to the HES and one after at least two visits; how-
ever, the studies used different definitions for measur-
ing the accuracy of referrals. One study determined
an outcome as positive based on a clinical diagnosis
of primary angle closure suspect (PACS), primary angle
closure (PAC) or primary angle closure glaucoma (PACG)
according to the International Society of Geographical
and Epidemiological Ophthalmology classification.?'
This was the only study of the 11 to focus specifically
on closed-angle glaucoma. When considering the per-
centage of patients discharged at the first visit, studies
reported a range from 16.7%?* to 48%.%” One study re-
ported a higher discharge value of 62.6%'* but this was
after at least two visits to the HES. Two studies assessed
the accuracy of optometrist referrals into the HES pre
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g€ and post new community optometry referral guide-
& § lines.”*?* Both of these studies took place in Scotland
. J 2= and reported a decrease in the first visit discharge rate
o géf‘; (FVDR) after new General Ophthalmic Services (GOS)
9 8 g § contracts (43.2% old GOS to 16.7% new GOS, p = 0.004)*3
g go° and Scottish Intercollegiate Guidelines Network (SIGN)
< guidelines (29.2% pre-SIGN to 19.4% post-SIGN).>*
S 9 One of the reviewed studies reported an unusual find-
. g ; ing.>® The study carried out in the Republic of Ireland re-
k] § =8 &< ported that on first assessment in the HES, 67% of patients
- S C o> epe .
gg $afia were classified as normal; however, only 35% were dis-
g " es= charged. This finding may have been due to patients being
=° seen within a private hospital, meaning the consultant
2o . g" 2 would have more flexibility to bring patients back for an-
o £ RO . . . , , . . .
Sco 223 other review even if considered ‘normal’ at their first visit.
g T § § - E ‘é N Due to its progressive nature, glaucoma can be difficult to
3 258 829 diagnose based on one examination and the consultant
< f E:;E QE g2 may have wanted to review some patients again, espe-
§ = fé EE3 g 5 2 cially if possessing disease risk factors. The paper focussed
: :% 258 %gg s on the comparison of non-contact tonometry measures of
g 2 a intraocular pressure (IOP) on referral with Goldmann ap-
planation tonometry at the first HES visit. Large differences
5 5 oo between the two IOP measures may have been another
£ g3 ° prompt to review patients again and test for fluctuations in
z% ¢ i iati
IOP such as diurnal variations.
SE.
: £ £ 3 Referrals for cataract
5aY%
Z 0 =

Cataract referrals make up the largest proportion of refer-
rals from primary care to secondary care in the UK.
Investigating the accuracy of these referrals is essential to
explore the potential strain that these initial numbers put
on the HES. However, the method of assessing the accu-
racy of cataract referrals is different from other common
ocular conditions as referrals should only be made to the
HES to initiate listing for surgery. Thus, the seven studies
evaluated in this review assessed accuracy of referrals from
optometrists based on whether patients had been listed
after being seen within the HES and are summarised in
Table 7. The listing rate ranged from 47%* to 81%*’ for
referrals overall, with a very recent study from the west
of Ireland reporting an intermediate value (68.5%)."* Two
studies separated cataract referrals into the method of re-
ferral.'*?® In both studies, the listing rate increased when a
direct referral was made from the optometrist to the HES
by either 83%" or 100%.%° In both studies, the lowest rates
came from referrals that used the GOS18 forms. For Lash
et al's study, this rate was 73%. For Davey et al.'s study this
listing rate was 63% for the ‘new’ GOS-18 forms and 72% for
‘old’ GOS-18 forms.

Condition(s)
All ocular
conditions

January-March 2007
(3months)

Study period

Study design
Retrospective
review of
referrals

Country
UK

(Continued)

Year
2009

Referrals for neovascular AMD

etal.?®

Only one paper focussed on optometric referrals for neo-
vascular AMD (Table 8). This study, carried out in the UK,

Pierscionek
Abbreviations: BV, binocular vision abnormality; Cl, confidence intervals; HES, hospital eye service.

TABLE 10
Study

85U8017 SUOWILLOD 3A1T81D) 3ot [dde au Ag peuieno 8Je Ss(oile YO ‘8SN JO S8|nu o} Akeiq18ul|uO 8|1 UO (SUOIPUO-PUB-SWLBH W00 A8 1M ARe.ql 18U JUO//:SdnL) SUORIPUOD pue swe 1 8y} 88S *[£202/.0/£2] U0 Areidiauljuo A8|IMm ‘ssoinies Ariqi] TON uopuoebe|oD AiseAIuN A 8TET 0do/TTTT OT/I0PA0D A8 |1 AReq1BulUO//:SAny Wiy papeojumoq ‘0 ‘STETSLYT



CARMICHAEL €T AL.

OPO

WIEH THE COLLEGE OF 15
Eﬁ OPTOMETRISTS

TABLE 11 Comparison of diagnostic agreement accuracy for optometrists versus general medical practitioners (GPs).

Agreement Agreement

Study optometrists (%) GPs (%)
Waters et al.?? 88.9 65

Davey et al.?® 67 56
Pierscioneketal.®®  69.7 65.8

Fung etal.?’ 76.1 67.2
Jackson®* 48.2 359

Nari et al.> 54 33
Weighted average 67.5 48.9

Difference
(%)

239

1l

39

8.9

12.3

22

18.6

used a prospective study design over a 21-month period
to evaluate optometric referrals to the HES, specifically
for neovascular AMD using a rapid access referral form.'®
This study assessed 54 referrals and found that only
20 (37%) were confirmed as having neovascular AMD.
Additionally, this study assessed agreement of optome-
trist referrals with an ophthalmologist with respect to the
specific clinical signs reported on referral. The agreement
for retinal haemorrhage was 83.3%, for exudates 66.7%,
for drusen 51.9% and for subretinal fluid 44.4%. The most
common conditions that the optometrists had misdiag-
nosed as neovascular AMD were dry AMD (18.5%), epi-
retinal membrane (9.3%), branch retinal vein occlusion
(7.4%) and central serous chorioretinopathy (7.4%).

Paediatric referrals

Optometrists play an important role in the screening of
children for reduced vision and possible binocular vision
(BV) abnormalities, and optometry paediatric screening in
the UK may be preferred over visiting a GP practice, due
to the limited speciality knowledge of GPs.** Only one
study assessed the accuracy of optometrists' referrals of
paediatric patients (Table 9). This retrospective analysis
was mainly focussed on the accuracy of GP referrals but
also reported separately the accuracy of referrals initiated
by optometrists. This study of 45 optometrist referrals for
children with suspect BV abnormalities found that 88.9%
of referrals either fully or partially matched the diagnosis
made by an ophthalmologist in the HES. The accuracy of
diagnosis also increased with patient age, with 0% (n=1)
accuracy for patients 0-2years old, 87% (n=23) accuracy
for patients 3-6 years old and 90% (n=21) accuracy for pa-
tients 7-13 years old. However, the link between age and
referral accuracy was not statistically significant (p =0.06).

Comparison of optometrists with GP

Assessing the accuracy of referrals between optome-
trists and GPs is important to determine which of these

50  -40 30 20 -10
Favours GPs (%)

o

10 20 30 40 50
Favours Optometrists (%)

practitioners manage specific eye conditions more ap-
propriately. Seven of the studies assessed the accuracy
of optometrist referrals in comparison with GP referrals
(Table 10). Of these, three assessed the accuracy of refer-
rals for all eye conditions.?*”?® All three studies reported
higher diagnostic accuracy for optometrists (67% vs. 56%,
69.7% vs. 65.8% and 76.1% vs. 67.2%). When assessing
the true positive rate, two studies?”?® reported a higher
rate for optometrists when defining a true positive as a
referral whereby an abnormality was present, even if the
referral findings/diagnosis did not match the HES report
(93.5% vs. 92.6% and 93.8% vs. 92.3%). The third study®®
reported a higher true positive rate for GPs (96% vs. 71%)
but used a different definition for a true positive whereby
the ophthalmologist's decision to discharge must not
have been solely influenced by clinical techniques that
were not commonly available to the referring practi-
tioner. These commonly available techniques were not
defined so it was unclear how much they differed be-
tween practitioners. Two studies assessed the accuracy
of referrals for acute eye conditions.>**? Both reported a
higher accuracy of optometrist referrals (48.2% and 54%)
compared with GP referrals (35.9% and 33%). One study
assessed the accuracy of referrals for paediatric BV con-
ditions.?? This study defined an accurate referral as a full
or partial match to the diagnosis made at the first visit to
the HES, where a partial match was not clearly defined,
and reported significantly higher accuracy of optom-
etrist referrals (88.9%) compared with GP referrals (65%;
p=0.01). One study assessed the accuracy of referrals for
suspected glaucoma'? and reported a higher accuracy of
referral for optometrists, defined as a positive outcome
when the management plan was an intervention or active
monitoring. Optometrist referrals were positive for 57.1%
compared with 50% of GP referrals. However, this study
assessed a very small number of referrals, with only two
referrals coming from GPs.

Table 11 represents a summary of the accuracy of re-
ferrals from optometrists and GPs reported when using
agreement with an ophthalmologist at the HES appoint-
ment as the measure of accuracy. A weighted average ac-
curacy was calculated for both optometrists and GPs by
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accounting for the sample size used in each study, that is,
the reported percentage accuracy was multiplied by the
sample size for each study before adding these results
together. The total was then divided by the total sample
size of all of the six studies. Overall, optometrists had an
accuracy rate that was 18.6% higher than GPs for diagnos-
tic agreement.

Optometrist factors affecting the
accuracy of referrals

To work towards improving the accuracy of optometrist
referrals, it is important to assess the possible factors
which may be influencing referral decisions. Two studies,
both carried out in the UK, assessed the optometrist fac-
tors that may influence the accuracy of referrals (Table 12).
One of the investigations was an online vignette study,
whereby optometrists indicated their management de-
cision and reason for the decision.?® This study assessed
years of clinical experience and continuing education and
training (CET) points completed over 6 months as factors
and reported no correlation between the change in score
and CET points over the 6 months (r=0.17, p=0.37); there
was no correlation between the change in score and the
number of peer discussion sessions undertaken (r=0.24,
p=0.90). However, the type of CET training undertaken
was not standardised. There was a significant negative
correlation between the number of referrals made by
practitioners and their time since qualification (r,=0.39,
p=0.005). However, although initiating more false-positive
referrals, it is unclear how the level of experience may af-
fect false-negative referrals. The clinical vignette study?
reported that three participants with over 20years of ex-
perience only referred five cases despite six being chosen
as certain referrals in the study design. In comparison,
the seven participants that referred >10 cases all had at
most 4years of experience. Eight cases were also chosen
as ‘grey area’ cases where there was no definite correct an-
swer, so although less experienced practitioners referred
more cases, it was not clear whether that meant they were
incorrect. The second study was a retrospective review
of referrals into the HES.?® They reported that female op-
tometrists made significantly more false-positive referrals
than males (39% vs. 23%, p=0.008), and this significant
difference was still present when years since registra-
tion was controlled for (p=0.03). The proportion of false-
positives decreased by 6.2% per year since registration
(p<0.001). There was a significantly higher proportion of
false-positive referrals from multiple practices compared
with independent practices (p=0.005), but this value be-
came insignificant when controlling for years since regis-
tration (p=0.20). The proportion of false-positive referrals
also had a significant link to the type of condition referred
(p=0.046), with referrals for lids/lashes being the most ac-
curate and referrals for visual disturbance/other being the
least accurate.

DISCUSSION

In this section, we discuss the main findings from the re-
viewed studies and their possible implications based on
four core themes:

1. Condition-based referral accuracy.

2. Optometrist factors affecting referral accuracy.
3. Missing information in the literature.

4. Enhanced referral schemes.

The first two themes were identified by comparing the
methodology and outcomes across all the reviewed stud-
ies and linked directly to the objectives of the review. The
third and fourth themes were identified based on knowl-
edge of current practice independent of the studies meet-
ing the inclusion criteria for this review. The third theme
was specifically shaped by information that we expected to
have been included in the literature. We discuss these four
themes separately, with some also containing subthemes.

Condition-based referral accuracy

It was evident from our review that there is variability in
the accuracy of referrals depending on the type of eye
condition(s) being referred, with one study that compared
the accuracy of all referrals based on condition reporting
a just significant effect of condition group on the level
of false-positives26 (p=0.046). Overall, from our review,
optometrists' referral accuracy based on the diagnos-
tic agreement with specialists in the HES varied across
eye conditions. This variation is not surprising, as the fre-
quency with which different conditions are encountered in
primary care varies, meaning optometrists may feel more
confident in their examination of commonly encountered
conditions such as cataract compared with, for example,
suspected neuro-ophthalmological disease. Additionally,
the risk to the patient of delaying intervention for different
conditions varies. Using the same examples, delaying the
identification and treatment of a neuro-ophthalmological
condition would typically pose a much higher risk to the
patient's sight/life than a cataract. Of note, the range for
the accuracy of referrals for suspected emergency ocular
conditions as a whole was lower than for other conditions
that were covered in detail, with only 21.1% of emergency
referrals considered to require urgent attention in one
study.'® This may indicate that optometrists are erring on
the side of caution for conditions they consider potentially
urgent. However, it also highlights ambiguity in the terms
used to describe different referral urgencies. In that study,
‘semi-urgent’ was defined as still needing to be seen within
1day of referral. In comparison, the College of Optometrists
‘Urgency of Referrals’ guidelines define this same time-
frame as an ‘emergency’.*’ Thus, the proportion of refer-
rals appropriately directed to an emergency department
rather than via a routine pathway appears higher than the
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21.1% which were determined to be ‘urgent’. In that same
study, the vague definition for ‘nonurgent’ (could be seen
greater than 1day after referral) also meant that referrals
requiring review from a range of 2 days post-referral up to
aroutine referral timeline such as 3 months or longer could
be classed as ‘nonurgent’.

As the accuracy for conditions such as neovascular AMD
and paediatric BV were only addressed by one study in our
review, it was difficult to draw conclusions for these con-
ditions. It is somewhat surprising that our literature search
found only one study focusing on the accuracy of referrals
for AMD, considering that this is the most frequent cause of
visual impairment in developed countries and that distin-
guishing the ‘wet’ from the ‘dry’ form is essential for deter-
mining which patients require treatment.

The difference in referral accuracy across ocular condi-
tions also makes it difficult to draw conclusions from the
studies comparing the accuracy of referrals from GPs and
optometrists, as the practitioners largely refer to differ-
ent eye conditions. One of the reviewed studies reported
that 40% of GP referrals were for disorders of the lacrimal
system, eyelids and orbit, whereas referrals for the same
group of conditions made up less than 5% of optometrist
referrals.?’ In comparison, the most referred condition from
optometrists was disorders of the lens, which made up
20% of optometrist referrals but only around 7% of GP re-
ferrals. This suggests that patients report more commonly
to GPs for conditions of the lids/lashes and lacrimal system.
However, it may also suggest that GPs are more comfort-
able referring these conditions themselves but may send
patients to optometrists for assessment of other suspected
ocular abnormalities, perhaps due to the lack of available
ophthalmic techniques and specialised training in general
practice.

Referrals for cataracts

One condition encountered frequently in primary care
practice is cataracts, which are typically easily identified
during an ocular health check. The referral accuracy for
cataracts was covered in detail by the studies reviewed. As
cataracts are most commonly age-related and slowly pro-
gressing, they should be monitored in primary care until a
referral to the HES is necessary to initiate listing for surgery.
Thus, the studies evaluated in this review assessed the ac-
curacy of referrals from optometrists based on whether the
patients had been listed for surgery, as a surrogate measure
for whether a referral to the HES was appropriate. Although
optometrists are competent in identifying cataracts on ex-
amination and reported referral accuracy was reasonable,
the fact that listing rates were not nearing 100% for typi-
cal referral routes means many patients are being referred
before surgery is indicated. The ‘Action on Cataracts’ gov-
ernment guidance in the UK*® stated that cataract referrals
should be based on reduced visual acuity, impaired life-
style and the willingness of the patient to have surgery, to

avoid unnecessary referrals. In the studies carried out in the
UK, it was reported that the main reason for patients not
being listed for surgery was due to them not being symp-
tomatic."**® This suggests that a number of patients who
are not yet symptomatic are being referred unnecessarily,
perhaps due to optometrists either not asking the correct
symptoms and lifestyle questions prior to referral or that
optometrists' thresholds with respect to symptoms requir-
ing surgery are lower than those of the ophthalmologists.
This of course would require further assessment.

Referrals for glaucoma

Another condition covered in detail by the reviewed stud-
ies was suspected glaucoma. Although encountered in
primary care more often than rarer optic neuropathies
such as optic neuritis, it is still seen infrequently in primary
care practice. The suboptimal referral accuracy reported is
not surprising, as glaucoma diagnosis and detection can
be very tricky, particularly in the early stages of disease
and partly due to its characteristically progressive nature.
As previously mentioned, is is also rare for optometrists
to receive feedback about the outcomes from their re-
ferrals, making it difficult to learn from previous patient
encounters.

Normal physiological variations in optic nerve morphol-
ogy can make the identification of a glaucomatous optic
nerve difficult and visual field testing and IOP measure-
ments can be variable, with repeated testing advised for
many cases where abnormal results are found. The best
practice for optic disc evaluation would be a stereoscopic
view through a dilated pupil, but it may be impractical for
optometrists working in busy practice to perform dilation
on all glaucoma suspects. Optometrists practising in the
UK have previously reported that they were constrained by
time and are required to see a patient every 20-30 min.*
This means that additional tests such as repeated visual
fields, Goldmann tonometry and/or a dilated fundus exam-
ination would be virtually impossible in the time available.

Although the College of Optometrists clinical man-
agement guidelines provides clear advice for the referral
of a range of suspect ocular conditions; for glaucoma, de-
tailed guidelines in relation to a risk assessment based on
specific clinical findings and patient history are lacking in
England. The latest UK National Institute for Health and
Care Excellence (NICE) referral guidelines for glaucoma
case-finding in primary care®® give recommendations for
tests that should be completed and when tests should be
repeated. However, these guidelines are non-specific and
recommend that those planning eye care services should
consider commissioning referral filtering services such
as enhanced refinement schemes, where more detailed
assessments are carried out. The results from a reviewed
study carried out in Scotland suggest that a change in pri-
mary care guidelines, specific to Scotland, has improved
the accuracy of glaucoma referrals. Since the introduction
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of a new GOS contract in 2006, which introduced supple-
mentary examinations such as central corneal thickness
measurement, there was a consensus that specific referral
guidelines should be set out.®' This led to the introduction
of the Scottish Intercollegiate Guidelines Network (SIGN)
guideline 144 in March 2015,%? which included more de-
tailed advice in relation to interpreting results of numerous
glaucoma screening tests in combination. Results from re-
viewed studies have suggested a positive impact of both
the GOS contract” and the new SIGN guidelines,** sug-
gesting that similar guidelines, if implemented in other
countries/regions may aid optometrists in making better
referral decisions.

Particularly for the reviewed studies assessing glau-
coma referrals, we must also consider the time periods
from which the referral samples were assessed. This
is due to the publication of changing referral guide-
lines in the UK during the past 20years. In December
2009, the College of Optometrists released guidelines,
which advised optometrists to refer patients with an
IOP>21mmHg, even in the presence of normal optic
discs and visual fields, stating that practitioners could
leave themselves ‘legally exposed’ if they failed to do so.
This guidance may explain why two studies carried out
in 2010 and 2011'**° both found that when referral was
based on one measure alone, IOP was the most common,
with this being the case in 44%'* and 43% of patients.*°
This contradicted an earlier study prior to the 2009 guide-
lines*” which reported that 65.5%-74.3% of referrals were
made based on optic disc appearance alone. It must
also be noted that the NICE and College of Optometrists
guidelines again changed in 2017 and recommended
that referral based only on IOP should be when IOP is
>24mmHg using Goldmann-type applanation tonome-
try; none of the studies identified in our review used sam-
ples taken after this new guidance was published. Since
its introduction, the number of referrals based on IOP
findings alone, as well as the proportion of false-positive
glaucoma referrals may have reduced, due to an increase
in the IOP threshold guidance for referral.

Definitions for referral accuracy

As well as there being a range in referral accuracy be-
tween conditions, there was also variability between
studies reporting the referral accuracy for the same con-
dition. When reviewing the studies, it was evident that
there was significant variation in the classifications used
when determining whether a referral from primary care
optometrists was accurate. This created some difficulty
when interpreting and comparing the results reported
and appeared to be a contributing factor as to why differ-
ences in referral accuracy within the same eye condition
were reported. One approach used by many of the stud-
ies was to assess whether optometrists' referral diagnosis
agreed with the ophthalmological diagnosis made on

assessment at the HES. Comparing the diagnosis made
by an optometristin primary care with that of an ophthal-
mologist in the HES can be problematic as optometrists
are generally more limited with respect to the equip-
ment and diagnostic aids available to them. Additionally,
many optometrists carry out sight tests alone, in busy
clinics, without access to specialist opinion, and often
rely on their individual clinical judgement to decide on a
most likely diagnosis and management decision. Primary
care optometrists can therefore be considered overall as
more ‘generalist’ in their knowledge and experience. In
comparison, clinicians in the HES tend to be more spe-
cialised, often receiving additional training and having
significantly more experience with specific eye condi-
tions. They often have advanced diagnostic techniques
available to them and other specialists to ask for advice
or opinions on complex clinical cases.

It can therefore be argued that a more appropriate
assessment of the accuracy of referrals is to determine
whether a referred patient required assessment in the
HES or not, regardless of whether the referral diagnosis
matched the diagnosis made during the HES appoint-
ment. This method of assessing referral accuracy spe-
cifically focusses on the rate of ‘false-positive’ referrals
made and was used by a number of reviewed studies
by identifying which patients required onward referral
and could not be safely managed in primary care. The
General Optical Council (GOC) standards of practice
guidelines state that optometrists should ‘recognise and
work within the limits of your scope of practice’ and ‘be
able to identify when you need to refer a patient in the
interests of the patient's health and safety, and make ap-
propriate referrals’;’ thus, optometrists should refer any
condition that they feel unable to manage in practice.
One may argue that tentative diagnoses do not need to
be completely accurate but that the referral needs to be
appropriate.

We can also argue that to evaluate the accuracy of refer-
rals fully, the false-negative rate should also be assessed.
This measure would identify the number of referrals that
require review in the HES but were not referred by optom-
etrists. Only one study reported a false-negative referral
rate and focussed specifically on narrow anterior chamber
angle identification,?' with their population consisting only
of patients referred for suspected glaucoma, which is not
representative of all patients tested in primary care. Other
studies outside this review have also successfully assessed
the false-negative referrals generated within referral triage
pathways such as glaucoma referral refinement,”*™° and
assessed false-negatives within management decisions
made as part of the COVID urgent eye care scheme.>® We
recognise that false-negative referral rate from eye exam-
inations performed in routine primary eye care practice
would be difficult to measure, as it would require a second-
ary assessment of unreferred patients and is unlikely to be
feasible; however, it is important to consider as a shortcom-
ing of the reviewed studies.
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Optometrist factors

The reviewed studies identified several factors, which
may contribute to the accuracy of referrals made by op-
tometrists. Firstly, it is not surprising that for both studies
assessing optometrist factors, a shorter time since qualifi-
cation was associated with a significantly higher number
of referrals made and lower referral accuracy.?®?® Although
significantly more false-positive referrals were made from
multiple practices compared with independent prac-
tices,? this appeared to be explained by multiple practices
employing optometrists with fewer years of experience. In
the early stages of qualification, optometrists are likely to
be more cautious with their clinical decision-making, es-
pecially when assessing eye conditions that they are not
familiar with. Through gaining experience and learning
from previous patient encounters, optometrists are likely
to become more confident with their clinical assessment
and ability to manage patients in primary care.

In a retrospective study,”® the results also suggest that
female optometrists were significantly more likely to make
false-positive referrals compared with male optometrists,
which remained the case when years since registration was
controlled for. The authors suggest that this finding may
be explained by ‘years since registration’ not being an ac-
curate representation of clinical experience, particularly for
females. Females are more likely to take career breaks for
maternity leave or to work part-time due to care commit-
ments,”’ and these interruptions can affect the continu-
ity of practice and training. However, previous studies of
other clinicians, such as GPs, have also found evidence of
differences in clinical decision-making between males and
females. One study found that female primary care physi-
cians were more likely to refer patients®® and other stud-
ies have reported more aggressive disease screening in
patients of female physicians, irrespective of the patient's
gender.>®®® Although recent studies are lacking, these
may indicate a more cautious management approach by
females, which could lead to a higher number of false-
positive referrals. Again, however, there was no available
measure of false-negative cases and gender as a factor was
reported by one study only.

Missing information in the literature

Another theme formed from our analysis was that the litera-
ture was lacking in certain topics and/or backgrounds. Of
note, 23 of the 31 studies reviewed were carried out in the
UK. This means that our findings apply primarily to UK op-
tometry practice. A smaller number of studies were carried
out in Canada (n=2), Australia (n=3), Norway (n=1) and the
Republic of Ireland (n=2), but there was overall little diver-
sity. This is likely to be due partly to our inclusion criteria ex-
cluding studies that were not published in English; however,
it may also be due to large differences in eyecare systems
across the world, with optometrists playing varied roles in

countries with different scopes of practice. Even within the
UK, eyecare pathways and local guidelines can differ consid-
erably between regions. Thus, we recognise that results from
the reviewed studies may not accurately represent the accu-
racy of referrals internationally or in the UK overall and may
be specific to the regions in which they were carried out.

No focus on ocular imaging

Another topic that was lacking in the reviewed literature
was an examination of advanced ocular imaging, such as
Ocular Coherence Tomography (OCT), and how its use
may have affected the referrals being made from primary
to secondary care. In recent years, there has been a dra-
matic increase in the use of advanced ocular imaging in
UK primary care, especially since 2017, when Specsavers
Opticians, the largest multiple practices in the UK, an-
nounced their investment in a multi-million-pound pro-
gramme to introduce OCT imaging into each of its 900
practices.®’ One might expect that the introduction of OCT
scanning has increased the rate of false-positive referrals
for suspected retinal disease. This is because the detailed
visualisation of retinal layers provided by OCT devices may
identify benign changes in asymptomatic patients that ap-
pear as abnormalities and would otherwise be undetected.
Conversely, the increased clinical information presented
by OCT imaging is likely to have improved optometrists’
ability to detect subtle pathological features such as reti-
nal fluid, and thus, detect more conditions requiring ur-
gent referral such as choroidal neovascularistion.

A pilot study by Kern et al.,% where primary care optom-
etrists referred patients via a web-based interface with ret-
inal and OCT imaging included, found that after patients'
data were reviewed virtually by a retinal specialist, 54 (52%)
patients initially referred did not require specialist review.
However, as this was a piloted system it does not represent
the accuracy of referrals being made based on OCT imag-
ing within the currently used referral pathways and did
not meet our inclusion criteria for this review. Jindal et al.®
found that the use of OCT scans along with fundus imaging
improved community optometrists' diagnostic sensitivity
for both optic nerve and retinal abnormalities for clinical
vignettes; however, this study only assessed diagnoses and
not optometrist referral suggestions. Thus, during our liter-
ature review, we did not identify any studies assessing the
effect of advanced ocular imaging on the accuracy of refer-
rals in current practice and were unable to assess the effect
this may have had in recent years.

Enhanced referral schemes

Within the UK, an oversubscription to ophthalmic hos-
pital services has led to interventions that attempt to
improve referral accuracy and ultimately reduce the num-
ber of false-positive referrals being seen in secondary
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care face-to-face clinics. Two of the reviewed studies
also assessed a scheme for cataract referrals through
an established direct referral system where accredited
optometrists performed a dilated fundus examina-
tion, discuss cataract surgery with the patient and use a
cataract-specific proforma to achieve a higher level of re-
ferral quality. These studies reported the highest listing
rates when the enhanced route was used of 83%' and
100%* compared with referrals via the GP through the
standard referral pathway.

In some areas, asynchronous virtual review of optomet-
ric referrals carried out by ophthalmologists is also being
used or has been trialled. This method aims to triage refer-
rals virtually, and was reported in a pilot study to reduce
the number of patients (for suspected retinal pathology)
being seen face-to-face within the HES by 52%.%% Such
pathways can improve two-way communication between
primary and secondary care and allow feedback to op-
tometrists, which is significantly lacking within standard
referral pathways.®® This feedback could help optometrists
keep up to date with outcomes of patients they have previ-
ously referred and avoid unnecessary re-referrals. It could
also act as a learning aid, enabling them to make better
management decisions if/when encountering similar cases
in the future.

Another enhanced service scheme in place across dif-
ferent areas of the UK and Australia is glaucoma referral
refinement. Referral refinement schemes have been suc-
cessfully implemented in some areas and have been re-
ported to improve the accuracy of glaucoma referrals'”>*%*
as well as being potentially cost-saving for the NHS®® and
accepted by patients.°® A detailed evaluation of the suc-
cess of the schemes discussed is beyond the scope of this
review, as we aimed to assess referrals from optometrists
using standard pathways, but are important to consider as
when established, they are likely to have affected referrals
into the HES.

Clinical implications and conclusions

Based on the reviewed studies, although overall reason-
able levels of accuracy were reported for general referrals,
there was a large variation in referral accuracy across dif-
ferent ocular conditions. Recent studies are lacking, which
means the effect of increased advanced imaging on the
number and accuracy of primary care referrals requires fur-
ther evaluation.

For glaucoma referrals, which were covered in the
most detail in the papers reviewed, the rates of false-
positive and first-visit discharge were suboptimal. This
is important as glaucoma appointments are responsible
for approximately a fifth of all HES workload, and make
up a high proportion of referrals from optometric prac-
tice. Further development and increasing the uptake of
refinement schemes for glaucoma referrals throughout
the UK may help to reduce the number of unnecessary

appointments. Referrals for cataract surgery make up
the highest number of referrals from primary care opto-
metric practice. Improved communication between op-
tometrists and patients regarding visual symptoms and
willingness for cataract surgery could improve listing
rates and reduce waiting times.

Approaches have already been made to reduce the
number of false-positive referrals entering the HES, but
with eyecare systems varying greatly across regions, it is
difficult to determine the most efficient way to address
the problem. The College of Optometrists clinical manage-
ment guidelines provide clear advice for the referral of sus-
pected ocular conditions. However, for glaucoma, specific
guidelines in relation to a risk assessment based on specific
clinical findings and patient history are lacking in England
and may be a useful resource to improve the accuracy of
referrals made from primary care.

Another approach is to focus on the widespread
development of virtual referral pathways to reduce
unnecessary face-to-face clinic time, reduce patient
waiting times and anxiety, improve care and increase
cost-effectiveness. Additionally, virtual pathways would
hopefully promote two-way communication between
primary and secondary care to encourage feedback on
referrals, which would particularly benefit those optom-
etrists with less experience to learn and improve the ac-
curacy of their referrals.

Overall, based on this review, optometrists' referral
accuracy can be considered suboptimal. However, it may
be unreasonable to expect an optometrist working in
primary care, with limited time and varied resources, to
achieve high diagnostic accuracy. One could argue that
optometrists are working within their scope of practice
and that choosing the cautious option of referral is in the
patients' best interests, especially when they feel uncer-
tain of a diagnosis. Hospital eye clinics are overrun, and
approaches should be made to improve referral accu-
racy as far as possible to reduce unnecessary face-to-face
appointments.
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