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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.
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INTRO DUC TIO N

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,1 the highest number of any specialty within the 
National Health Service (NHS).1 Furthermore, ophthalmic 
service provision capacity is limited by a low number of 
ophthalmologists per capita,2 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%.4 The General Optical 
Council (GOC) 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’;5 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.6,7 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.

M ETHO DS

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.

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.
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Search strategy

PRISMA was used to help guide our protocol develop-
ment.8 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 (80%) were screened by both researchers indepen-
dently with a good level of agreement (κ = 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/

T A B L E  1   Summary of the inclusion/exclusion criteria.

Criteria Inclusion Exclusion

Time period December 2001–December 2022 Prior to Dec 2001

Language of study English Any other language

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

Qualitative or mixed methods studies. Interventions 
in pilot studies, viewpoints, editorials, conference/
meeting abstracts, expert opinions and grey literature. 
Systematic or similar reviews (e.g., narrative, scoping 
and realist reviews)

Setting Any setting involving primary eye care Internal referrals within secondary care, General Medical 
Practitioner (GP) referrals

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

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)

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

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

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

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

T A B L E  2   Facet terms and their keywords used for database 
searching.

Number assigned 
to facet Facet Keywords Boolean

1 Optometrist 1. Optometrist(s)
OR
2. Optometry
OR
3. Primary eye care
OR
4. Primary eye 

clinic(s)
OR
5. Optician(s)

1 AND 2

2 Referral practice 1. Referral(s)
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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 
JC and 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’9 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.10 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.

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.11 
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.

3.	 Exploring relationships within and between studies.
4.	 Assessing the robustness of the synthesis.

R ESULTS

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 referrals12–19 and one study 
used online clinical vignettes.20 Seven studies reported re-
sults from statistical testing, with six using p-value testing 
for significance4,20–24 and one study using kappa agree-
ment.25 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 

T A B L E  3   Information extracted from all studies included in the 
review.

Information extracted

1 Author(s)

2 Year

3 Title

4 Country

5 Study aim(s)

6 Study design

7 Sample period

8 Sample size

9 Eye condition(s)

10 Method used to determine referral accuracy

11 Main results

12 Limitations

13 Other important findings
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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.7 
Four studies assessed agreement between referral diag-
nosis and the diagnosis given at the first HES visit15,26–28 
and reported an agreement of between 67%26 and 
76%.28 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%28 and 93.8%.27 The third study26 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 group29,30 
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%.29,30 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 

F I G U R E  1   The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart detailing the selection process for the 
studies reviewed.

Electronic database searches using 
CINAHL, Medline and PubMed. 

(N=1967)

Titles and abstract screened for 
eligibility (N = 1342)

Full text assessed for eligibility
(N = 76)

Studies assessing the accuracy of 
optometrists' referrals quantitatively 

(N = 31)

Excluded (N=45) Reasons for 
Exclusion:

1. Not an original study (N=6)
2. No full-text available (N=1)

3. Mixed methods (N=3)
4. Did not assess referral accuracy 

(N=29).
5. Did not specifically assess referrals 

from optometrists (N=6)

Excluded (N=1266)
Broadly due to not optometry/ 

ophthalmology focussed, no assessment 
of referral accuracy, not original studies or 

no full-text available.

Duplicates Removed (N = 625)

Identification

Screening

Eligibility

Included
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proportion having previously been reported as up to 12% 
of eye casualty attendances.31,32 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.33

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%34 to 60%.16 The study 
measuring accuracy using kappa statistics25 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,16 
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.35 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.36 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.21 
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%23 to 48%.37 One study re-
ported a higher discharge value of 62.6%14 but this was 
after at least two visits to the HES. Two studies assessed 
the accuracy of optometrist referrals into the HES pre St
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and post new community optometry referral guide-
lines.23,24 Both of these studies took place in Scotland 
and reported a decrease in the first visit discharge rate 
(FVDR) after new General Ophthalmic Services (GOS) 
contracts (43.2% old GOS to 16.7% new GOS, p = 0.004)23 
and Scottish Intercollegiate Guidelines Network (SIGN) 
guidelines (29.2% pre-SIGN to 19.4% post-SIGN).24

One of the reviewed studies reported an unusual find-
ing.38 The study carried out in the Republic of Ireland re-
ported that on first assessment in the HES, 67% of patients 
were classified as normal; however, only 35% were dis-
charged. This finding may have been due to patients being 
seen within a private hospital, meaning the consultant 
would have more flexibility to bring patients back for an-
other review even if considered ‘normal’ at their first visit. 
Due to its progressive nature, glaucoma can be difficult to 
diagnose based on one examination and the consultant 
may have wanted to review some patients again, espe-
cially if possessing disease risk factors. The paper focussed 
on the comparison of non-contact tonometry measures of 
intraocular pressure (IOP) on referral with Goldmann ap-
planation tonometry at the first HES visit. Large differences 
between the two IOP measures may have been another 
prompt to review patients again and test for fluctuations in 
IOP such as diurnal variations.

Referrals for cataract

Cataract referrals make up the largest proportion of refer-
rals from primary care to secondary care in the UK.26–28 
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%42 to 81%27 for 
referrals overall, with a very recent study from the west 
of Ireland reporting an intermediate value (68.5%).43 Two 
studies separated cataract referrals into the method of re-
ferral.13,26 In both studies, the listing rate increased when a 
direct referral was made from the optometrist to the HES 
by either 83%13 or 100%.26 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.

Referrals for neovascular AMD

Only one paper focussed on optometric referrals for neo-
vascular AMD (Table 8). This study, carried out in the UK, St
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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.18 
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.44 Only one 
study assessed the accuracy of optometrists' referrals of 
paediatric patients (Table 9).22 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 0–2 years 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 

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.26–28 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 studies27,28 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 study26 
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.34,39 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.22 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 glaucoma12 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 

T A B L E  11   Comparison of diagnostic agreement accuracy for optometrists versus general medical practitioners (GPs).

Study
Agreement 
optometrists (%)

Agreement  
GPs (%)

Difference  
(%)

Waters et al.22 88.9 65 23.9

Davey et al.26 67 56 11

Pierscionek et al.28 69.7 65.8 3.9

Fung et al.27 76.1 67.2 8.9

Jackson34 48.2 35.9 12.3

Nari et al.39 54 33 22

Weighted average 67.5 48.9 18.6

-50 -40 -30 -20 -10 0 10 20 30 40 50
Favours GPs (%) Favours Optometrists (%)
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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.20 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 (rs = 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 study20 
reported that three participants with over 20 years 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 4 years 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.26 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.

D ISCUSSIO N

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.16 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 
1 day of referral. In comparison, the College of Optometrists 
‘Urgency of Referrals’ guidelines define this same time-
frame as an ‘emergency’.47 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 1 day after referral) also meant that referrals 
requiring review from a range of 2 days post-referral up to 
a routine 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.27 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 UK48 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.13,46 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.49 
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 care50 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.51 This led to the introduction 
of the Scottish Intercollegiate Guidelines Network (SIGN) 
guideline 144 in March 2015,52 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 contract23 and the new SIGN guidelines,24 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 20 years. In December 
2009, the College of Optometrists released guidelines, 
which advised optometrists to refer patients with an 
IOP > 21 mmHg, 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 201114,40 both found that when referral was 
based on one measure alone, IOP was the most common, 
with this being the case in 44%14 and 43% of patients.40 
This contradicted an earlier study prior to the 2009 guide-
lines37 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 
≥24 mmHg 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 optometrist in 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’;5 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,21 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,53–55 and 
assessed false-negatives within management decisions 
made as part of the COVID urgent eye care scheme.56 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.20,26 Although 
significantly more false-positive referrals were made from 
multiple practices compared with independent prac-
tices,26 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,26 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,57 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 patients58 and other stud-
ies have reported more aggressive disease screening in 
patients of female physicians, irrespective of the patient's 
gender.59,60 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.61 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.,62 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.6 
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%13 and 
100%4 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%.62 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.63 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 referrals17,53,64 
as well as being potentially cost-saving for the NHS65 and 
accepted by patients.66 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.

AU T H O R  C O N T R I B U T I O N S
Josie Carmichael: Conceptualization (lead); data curation 
(lead); formal analysis (lead); writing – original draft (lead). 
Sarah Abdi: Data curation (supporting); writing – review 
and editing (equal). Konstantinos Balaskas: Funding 
acquisition (equal); supervision (supporting); writing – re-
view and editing (equal). Enrico Costanza: Supervision 
(supporting); writing – review and editing (equal). Ann 
Blandford: Conceptualization (supporting); funding ac-
quisition (equal); supervision (lead); writing – review and 
editing (equal).

AC K N O ​W L E ​D G E ​M E N T S
This study was completed as part of JC's studentship 
programme. The NIHR Biomedical Research Centre at 
Moorfields Eye Hospital NHS Foundation Trust and the 
Engineering and Physical Sciences Research Council 

 14751313, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/opo.13183 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [23/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



22  |      OPTOMETRISTS' REFERRAL ACCURACY: A SYSTEMATIC REVIEW

(EPSRC) co-fund this PhD studentship within the University 
College London (UCL) i4Health Centre for Doctoral Training. 
SA is funded by an NIHR Technology Assessment Grant.

C O N F L I C T  O F  I N T E R E S T  S TAT E M E N T
The authors have no conflicts of interest to declare.

O R C I D
Josie Carmichael   https://orcid.
org/0000-0003-4689-4786 

R E F E R E N C E S
	 1.	 NHS Digital. Hospital outpatient activity. 2019–20. Available from: 

https://digit​al.nhs.uk/data-and-infor​matio​n/publi​catio​ns/stati​stica​
l/hospi​tal-outpa​tient​activ​ity/2019–20 [Accessed 28 Jan 2021].

	 2.	 Resnikoff S, Felch W, Gauthier TM, Spivey B. The number of ophthal-
mologists in practice and training worldwide: a growing gap despite 
more than 200,000 practitioners. Br J Ophthalmol. 2012;96:783–7.

	 3.	 Foot B, MacEwen C. Surveillance of sight loss due to delay in oph-
thalmic treatment or review: frequency, cause and outcome. Eye 
(Lond). 2017;31:771–5.

	 4.	 Davey CJ, Green C, Elliott DB. Assessment of referrals to the hospi-
tal eye service by optometrists and GPs in Bradford and Airedale. 
Ophthalmic Physiol Opt. 2011;31:23–8.

	 5.	 General Optical Council (GOC). Standards for optometrists and 
dispensing opticians. 2022. Available from: https://optic​al.org/en/
stand​ards-and-guida​nce/stand​ards-of-pract​ice-for-optom​etris​ts-
and-dispe​nsing​-optic​ians/6-recog​nise-and-work-withi​n-your-limit​
s-of-compe​tence/ [Accessed 15 Dec 2022].

	 6.	 Jindal A, Ctori I, Fidalgo B, Dabasia P, Balaskas K, Lawrenson JG. 
Impact of optical coherence tomography on diagnostic decision-
making by UK community optometrists: a clinical vignette study. 
Ophthalmic Physiol Opt. 2019;39:205–15.

	 7.	 Cameron JR, Ahmed S, Curry P, Forrest G, Sanders R. Impact of di-
rect electronic optometric referral with ocular imaging to a hospital 
eye service. Eye (Lond). 2009;23:1134–40.

	 8.	 Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow 
CD, et al. The PRISMA 2020 statement: an updated guideline for re-
porting systematic reviews. BMJ. 2021;372:n71. https://doi.org/10.1136/
bmj.n71

	 9.	 Dixon-Woods M, Cavers D, Agarwal S, Annandale E, Arthur A, 
Harvey J, et al. Conducting a critical interpretive synthesis of the 
literature on access to healthcare by vulnerable groups. BMC Med 
Res Methodol. 2006;6:35. https://doi.org/10.1186/1471-2288-6-35

	10.	 Depraetere J, Vandeviver C, Keygnaert I, Beken TV. The critical inter-
pretive synthesis: an assessment of reporting practices. Int J Soc Res 
Methodol. 2021;24:669–89.

	11.	 Centre for Reviews and Dissemination. Systematic reviews: CRD's 
guidance for undertaking reviews in healthcare. University of York 
CRD: University of York 2009.

	12.	 Founti P, Topouzis F, Holló G, Cvenkel B, Iester M, Haidich AB, et al. 
Prospective study of glaucoma referrals across Europe: are we using 
resources wisely? Br J Ophthalmol. 2018;102:329–37.

	13.	 Lash SC, Prendiville CP, Samson A, Lewis K, Munneke R, Parkin BT. 
Optometrist referrals for cataract and "Action on Cataracts" guide-
lines: are optometrists following them and are they effective? 
Ophthalmic Physiol Opt. 2006;26:464–7.

	14.	 Lockwood AJ, Kirwan JF, Ashleigh Z. Optometrists referrals for 
glaucoma assessment: a prospective survey of clinical data and 
outcomes. Eye (Lond). 2010;24:1515–9.

	15.	 Lundmark PO, Luraas K. Survey of referrals and medical reports 
in optometric practices in Norway: midterm findings from a 
3-year prospective Internet-based study. Clin Optom (Auckl). 
2017;9:97–103.

	16.	 McLaughlin CR, Biehl M, Chan BJ, Mullen SJ, Zhao L, Donaldson 
L, et al. Ophthalmology referrals from optometry: a comparative 
study (the R.O.C.S study). Can J Ophthalmol. 2018;53:491–6.

	17.	 Huang J, Yapp M, Hennessy MP, Ly A, Masselos K, Agar A, et al. 
Impact of referral refinement on management of glaucoma sus-
pects in Australia. Clin Exp Optom. 2020;103:675–83.

	18.	 Muen WJ, Hewick SA. Quality of optometry referrals to neovas-
cular age-related macular degeneration clinic: a prospec-
tive study. JRSM Short Rep. 2011;2:64. https://doi.org/10.1258/
shorts.2011.011042

	19.	 Theodossiades J, Murdoch I, Cousens S. Glaucoma case finding: a 
cluster-randomised intervention trial. Eye (Lond). 2004;18:483–90.

	20.	 Parkins DJ, Benwell MJ, Edgar DF, Evans BJW. The relationship be-
tween unwarranted variation in optometric referrals and time since 
qualification. Ophthalmic Physiol Opt. 2018;38:550–61.

	21.	 Annoh R, Loo CY, Hogan B, Tan HL, Tang LS, Tatham AJ. Accuracy of 
detection of patients with narrow angles by community optome-
trists in Scotland. Ophthalmic Physiol Opt. 2019;39:104–12.

	22.	 Waters M, Clarke R, England L, O'Connor A. The accuracy of GP refer-
rals into Manchester Royal Eye Hospital Orthoptic Department. Br Ir 
Orthopt J. 2021;17:91–6.

	23.	 Ang GS, Ng WS, Azuara-Blanco A. The influence of the new gen-
eral ophthalmic services (GOS) contract in optometrist referrals for 
glaucoma in Scotland. Eye. 2009;23:351–5.

	24.	 Sii S, Nasser A, Loo CY, Croghan C, Rotchford A, Agarwal PK. The 
impact of SIGN glaucoma guidelines on false-positive referrals 
from community optometrists in Central Scotland. Br J Ophthalmol. 
2019;103:369–73.

	25.	 Mas-Tur V, Jawaid I, Poostchi A, Verma S. Optometrist referrals to an 
emergency ophthalmology department: a retrospective review to 
identify current practise and development of shared care working 
strategies, in England. Eye (Lond). 2021;35:1340–6.

	26.	 Davey CJ, Scally AJ, Green C, Mitchell ES, Elliott DB. Factors influ-
encing accuracy of referral and the likelihood of false positive 
referral by optometrists in Bradford, United Kingdom. J Optom. 
2016;9:158–65.

	27.	 Fung M, Myers P, Wasala P, Hirji N. A review of 1000 referrals to 
Walsall's hospital eye service. J Public Health (Oxf). 2016;38:599–606.

	28.	 Pierscionek TJ, Moore JE, Pierscionek BK. Referrals to ophthalmol-
ogy: optometric and general practice comparison. Ophthalmic 
Physiol Opt. 2009;29:32–40.

	29.	 Evans BJW, Edgar DF, Jessa Z, Yammouni R, Campbell P, Soteri K, 
et al. Referrals from community optometrists to the hospital eye 
service in England. Ophthalmic Physiol Opt. 2021;41:365–77.

	30.	 Shah R, Edgar DF, Khatoon A, Hobby A, Jessa Z, Yammouni R, et al. 
Referrals from community optometrists to the hospital eye service 
in Scotland and England. Eye (Lond). 2021;1-7:1754–60.

	31.	 Hau S, Ioannidis A, Masaoutis P, Verma S. Patterns of ophthalmolog-
ical complaints presenting to a dedicated ophthalmic accident & 
emergency department: inappropriate use and patients' perspec-
tive. Emerg Med J. 2008;25:740–4.

	32.	 MacIsaac JC, Naroo SA, Rumney NJ. Analysis of UK eye casualty pre-
sentations. Clin Exp Optom. 2022;105:428–34.

	33.	 Kilduff CL, Thomas AA, Dugdill J, Casswell EJ, Dabrowski M, 
Lovegrove C, et al. Creating the Moorfields' virtual eye casualty: 
video consultations to provide emergency teleophthalmology care 
during and beyond the COVID-19 pandemic. BMJ Health Care Inform. 
2020;27:e100179. https://doi.org/10.1136/bmjhc​i-2020-100179

	34.	 Jackson CL. Misdiagnosis of acute eye diseases by primary 
health care providers: incidence and implications. Med J Aust. 
2009;190:343–4.

	35.	 Harper RA, Gunn PJG, Spry PGD, Fenerty CH, Lawrenson JG. Care 
pathways for glaucoma detection and monitoring in the UK. Eye 
(Lond). 2020;34:89–102.

	36.	 Boodhna T, Crabb DP. More frequent, more costly? Health economic 
modelling aspects of monitoring glaucoma patients in England. BMC 
Health Serv Res. 2016;16:611. https://doi.org/10.1186/s1291​3-016-1849-9

 14751313, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/opo.13183 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [23/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0003-4689-4786
https://orcid.org/0000-0003-4689-4786
https://orcid.org/0000-0003-4689-4786
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-outpatientactivity/2019%E2%80%9320
https://digital.nhs.uk/data-and-information/publications/statistical/hospital-outpatientactivity/2019%E2%80%9320
https://optical.org/en/standards-and-guidance/standards-of-practice-for-optometrists-and-dispensing-opticians/6-recognise-and-work-within-your-limits-of-competence/
https://optical.org/en/standards-and-guidance/standards-of-practice-for-optometrists-and-dispensing-opticians/6-recognise-and-work-within-your-limits-of-competence/
https://optical.org/en/standards-and-guidance/standards-of-practice-for-optometrists-and-dispensing-opticians/6-recognise-and-work-within-your-limits-of-competence/
https://optical.org/en/standards-and-guidance/standards-of-practice-for-optometrists-and-dispensing-opticians/6-recognise-and-work-within-your-limits-of-competence/
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1186/1471-2288-6-35
https://doi.org/10.1258/shorts.2011.011042
https://doi.org/10.1258/shorts.2011.011042
https://doi.org/10.1136/bmjhci-2020-100179
https://doi.org/10.1186/s12913-016-1849-9


      |  23CARMICHAEL et al.

	37.	 Salmon NJ, Terry HP, Farmery AD, Salmon JF. An analysis of patients 
discharged from a hospital-based glaucoma case-finding clinic 
over a 3-year period. Ophthalmic Physiol Opt. 2007;27:399–403.

	38.	 Kamel K, Dervan E, Falzon K, O'Brien C. Difference in intraocular 
pressure measurements between non-contact tonometry and 
Goldmann applanation tonometry and the role of central corneal 
thickness in affecting glaucoma referrals. Ir J Med Sci. 2019;188:321–5.

	39.	 Nari J, Allen LH, Bursztyn L. Accuracy of referral diagnosis to an 
emergency eye clinic. Can J Ophthalmol. 2017;52:283–6.

	40.	 Khan S, Clarke J, Kotecha A. Comparison of optometrist glaucoma 
referrals against published guidelines. Ophthalmic Physiol Opt. 
2012;32:472–7.

	41.	 Bowling B, Chen SD, Salmon JF. Outcomes of referrals by commu-
nity optometrists to a hospital glaucoma service. Br J Ophthalmol. 
2005;89:1102–4.

	42.	 Lash SC. Assessment of information included on the GOS 18 referral 
form used by optometrists. Ophthalmic Physiol Opt. 2003;23:21–3.

	43.	 Canning P, Neary S, Mullaney P. Analysis of cataract referrals from 
community optometrists and general practitioners and subsequent 
clinic visit outcomes in a university hospital in the west of Ireland. Ir J 
Med Sci. 2022. https://doi.org/10.1007/s1184​5-022-03175​-8

	44.	 Jutley G, Ho D, Gohil B, Khan S, Dhir L. Paediatric ophthalmology 
referrals: causes of reduced vision in children and how accurate 
are referrals from family practitioners? Invest Ophthalmol Vis Sci. 
2012;53:ARVO E-Abstract 6772.

	45.	 Do VQ, McCluskey P, Palagyi A, Stapleton FJ, White A, Carnt N, et al. 
Are cataract surgery referrals to public hospitals in Australia poorly 
targeted? Clin Experiment Ophthalmol. 2018;46:364–70.

	46.	 Tattersall C, Sullivan S. Audit of referrals for cataract extraction: are 
they appropriate? Br J Nurs. 2008;17:974–7.

	47.	 College of Optometrists. Guidance for Professional Practice. 
Annex 4: Urgency of Referrals. 2023 [Clinical Guidance]. Available 
from: https://www.colle​ge-optom​etris​ts.org/clini​cal-guida​nce/
guida​nce/guida​nce-annex​es/annex​-4-urgen​cy-of-refer​rals-table 
[Accessed 6 Jan 2023].

	48.	 NHS Executive. Action on cataracts. Good practice guidance. 
London, UK: Department of Health; 2000.

	49.	 Myint J, Edgar DF, Kotecha A, Murdoch IE, Lawrenson JG. Barriers 
perceived by UK-based community optometrists to the detec-
tion of primary open angle glaucoma. Ophthalmic Physiol Opt. 
2010;30:847–53.

	50.	 NICE. NICE Guideline [NG81]. Glaucoma: diagnosis and manage-
ment. 2017. Available from: https://www.nice.org.uk/guida​nce/
ng81 [Accessed 19 Dec 2022].

	51.	 Syrogiannis A, Rotchford AP, Agarwal PK, Kumarasamy M, Montgomery 
D, Burr J, et al. Glaucoma-service provision in Scotland: introduction 
and need for Scottish Intercollegiate Guidelines Network guidelines. 
Clin Ophthalmol (Auckland, NZ). 2015;9:1835–43.

	52.	 Scottish Intercollegiate Guidelines Network (SIGN). Glaucoma refer-
ral and safe discharge. Edinburgh, UK: SIGN; 2015.

	53.	 Gunn PJG, Marks JR, Konstantakopoulou E, Edgar DF, Lawrenson JG, 
Roberts SA, et al. Clinical effectiveness of the Manchester Glaucoma 
Enhanced Referral Scheme. Br J Ophthalmol. 2019;103:1066–71.

	54.	 Keenan J, Shahid H, Bourne RR, White AJ, Martin KR. Cambridge 
Community Optometry Glaucoma Scheme. Clin Experiment 
Ophthalmol. 2015;43:221–7.

	55.	 Devarajan N, Williams GS, Hopes M, O'Sullivan D, Jones D. The 
Carmarthenshire Glaucoma Referral Refinement Scheme, a safe 
and efficient screening service. Eye (Lond). 2011;25:43–9.

	56.	 Swystun AG, Davey CJ. A prospective evaluation of the clinical safety 
and effectiveness of a COVID-19 urgent eyecare service across five 
areas in England. Ophthalmic Physiol Opt. 2022;42:94–109.

	57.	 Finch N. Why are women more likely than men to extend paid work? 
The impact of work–family life history. Eur J Ageing. 2014;11:31–9.

	58.	 Boulis AK, Long JA. Gender differences in the practice of adult pri-
mary care physicians. J Womens Health. 2004;13:703–12.

	59.	 Kreuter MW, Strecher VJ, Harris R, Kobrin SC, Skinner CS. Are pa-
tients of women physicians screened more aggressively? – a pro-
spective study of physician gender and screening. J Gen Intern Med. 
1995;10:119–25.

	60.	 Bertakis KD, Helms LJ, Callahan EJ, Azari R, Robbins JA. The influence 
of gender on physician practice style. Med Care. 1995;33:407–16.

	61.	 McCormick E. 500th Specsavers practice installs OCT. Optom 
Today. 2019. Available from: https://www.aop.org.uk/ot/indus​try/
high-stree​t/2019/10/22/500th​-specs​avers​-pract​ice-insta​lls-oct 
[Accessed 12 Jan 2023].

	62.	 Kern C, Fu DJ, Kortuem K, Huemer J, Barker D, Davis A, 
et al. Implementation of a cloud-based referral platform in oph-
thalmology: making telemedicine services a reality in eye care. Br J 
Ophthalmol. 2020;104:312–7.

	63.	 Harvey K, Edgar DF, Agarwal R, Benwell MJ, Evans BJ. Referrals from 
community optometrists in England and their replies: a mixed 
methods study. Ophthalmic Physiol Opt. 2022;42:454–70.

	64.	 Ratnarajan G, Newsom W, Vernon SA, Fenerty C, Henson D, Spencer 
F, et al. The effectiveness of schemes that refine referrals between 
primary and secondary care—the UK experience with glau-
coma referrals: the Health Innovation & Education Cluster (HIEC) 
Glaucoma Pathways Project. BMJ Open. 2013;3:e002715. https://doi.
org/10.1136/bmjop​en-2013-002715

	65.	 Forbes H, Sutton M, Edgar DF, Lawrenson J, Spencer AF, Fenerty 
C, et al. Impact of the Manchester Glaucoma Enhanced Referral 
Scheme on NHS costs. BMJ Open Ophthalmol. 2019;4:e000278. 
https://doi.org/10.1136/bmjop​hth-2019-000278

	66.	 Baker H, Harper RA, Edgar DF, Lawrenson JG. Multi-stakeholder 
perspectives of locally commissioned enhanced optometric ser-
vices. BMJ Open. 2016;6:e011934. https://doi.org/10.1136/bmjop​
en-2016-011934

How to cite this article: Carmichael J, Abdi S, 
Balaskas K, Costanza E, Blandford A. Assessment of 
optometrists' referral accuracy and contributing 
factors: A review. Ophthalmic Physiol Opt. 2023;00:1–
23. https://doi.org/10.1111/opo.13183

 14751313, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/opo.13183 by U

niversity C
ollege L

ondon U
C

L
 L

ibrary Services, W
iley O

nline L
ibrary on [23/07/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1007/s11845-022-03175-8
https://www.college-optometrists.org/clinical-guidance/guidance/guidance-annexes/annex-4-urgency-of-referrals-table
https://www.college-optometrists.org/clinical-guidance/guidance/guidance-annexes/annex-4-urgency-of-referrals-table
https://www.nice.org.uk/guidance/ng81
https://www.nice.org.uk/guidance/ng81
https://www.aop.org.uk/ot/industry/high-street/2019/10/22/500th-specsavers-practice-installs-oct
https://www.aop.org.uk/ot/industry/high-street/2019/10/22/500th-specsavers-practice-installs-oct
https://doi.org/10.1136/bmjopen-2013-002715
https://doi.org/10.1136/bmjopen-2013-002715
https://doi.org/10.1136/bmjophth-2019-000278
https://doi.org/10.1136/bmjopen-2016-011934
https://doi.org/10.1136/bmjopen-2016-011934
https://doi.org/10.1111/opo.13183

	Assessment of optometrists' referral accuracy and contributing factors: A review
	Abstract
	INTRODUCTION
	Objectives

	METHODS
	Registration
	Eligibility criteria
	Search strategy
	Selection process
	Data collection and items
	Quality assessment
	Synthesis of results

	RESULTS
	Study selection
	Study characteristics
	General optometric referrals
	Referrals for emergency eye conditions
	Referrals for glaucoma
	Referrals for cataract
	Referrals for neovascular AMD
	Paediatric referrals
	Comparison of optometrists with GP
	Optometrist factors affecting the accuracy of referrals

	DISCUSSION
	Condition-­based referral accuracy
	Referrals for cataracts
	Referrals for glaucoma
	Definitions for referral accuracy
	Optometrist factors
	Missing information in the literature
	No focus on ocular imaging
	Enhanced referral schemes
	Clinical implications and conclusions

	AUTHOR CONTRIBUTIONS
	ACKNO​WLE​DGE​MENTS
	CONFLICT OF INTEREST STATEMENT
	REFERENCES


