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Abstract

Aims Optometrists are becoming

increasingly involved in the co-management

of glaucoma patients as the burden on the

Hospital Eye Service continues to escalate.

The aim of this study was to assess the

agreement between specially trained

optometrists and glaucoma-specialist

consultant ophthalmologists in their

management of glaucoma patients.

Methods Four optometrists examined 23–25

patients each and the clinical findings, up to

the point of dilation, were documented in the

hospital records. The optometrist, and one of

two consultant ophthalmologists, then

independently examined and documented

the optic-disc appearance before recording

their decisions regarding the stability and

management of the patient on a specially

designed proforma. Percentage agreement

was calculated together with kappa or

weighted kappa statistics, where appropriate.

Results Agreement between consultants and

optometrists in evaluating glaucoma stability

was 68.5% (kappa (k)¼ 0.42–0.50) for visual

fields, 64.5% (weighted k¼ 0.17–0.31) for optic

discs, and 84.5% (weighted k¼ 0.55–0.60) for

intraocular pressures. Agreement regarding

medical management was 96.5%

(k¼ 0.73–0.81) and for other glaucoma

management decisions, including timing of

follow-up, referral to a consultant

ophthalmologist, and discharge, was 72%

(weighted k¼ 0.65). This agreement increased

to 90% following a retrospective independent

then consensus review between the two

consultants and when qualified agreements

were included. Of the 47 glaucoma and non-

glaucoma queries generated during the study,

42 resulted in a change of management.

Conclusion Confirming the ability of

optometrists to make appropriate decisions

regarding the stability and management of

glaucoma patients is essential if their

involvement is to continue to develop to

meet the demand of an aging population.
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Introduction

The need for non-medical healthcare

professionals to become more involved in the

co-management of glaucoma in the United

Kingdom has become increasingly apparent.

In June 2009, the National Patient Safety Agency

issued an alert following reports of 44 glaucoma

patients who had experienced vision loss as a

result of delayed follow-up appointments.1 This

alert came just 2 months after the publication of

the National Institute for Health and Clinical

Excellence (NICE) glaucoma guideline, which

stated that ‘there are not enough

ophthalmologists at present to do all the work

required so the work needs to be shared’.2

Optometrists are particularly well placed to take
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on this role as they already possess many of those

fundamental skills required to examine a glaucoma

patient. In 2003, the Optometric-Led Glaucoma

Assessment (OLGA) clinic at the Manchester Royal Eye

Hospital was established to monitor low-risk glaucoma,

glaucoma suspect, and ocular hypertensive patients as a

means of increasing appointment availability within the

consultant-led clinics for more complex cases and new

referrals. This independently run, stand-alone service,

which has been described in detail elsewhere,3 currently

provides B4500 additional glaucoma follow-up

appointments per year, both within the hospital and at

satellite community clinics. Optometrists employed within

the service undergo extensive in-house training under the

guidance of two glaucoma-specialist consultant

ophthalmologists and are required to complete the College

of Optometrists Diploma in Glaucoma (Certificates A and

B). Results of previous audits (unpublished) have shown

that the clinical assessment of patients within the OLGA

clinic is not only of a high standard but also is more

consistent than in general ophthalmology clinics and

patient satisfaction is high. However, if services like OLGA

are to be expanded and established elsewhere, it is clearly

important to ascertain whether specialist optometrists,

with the appropriate training, qualifications, and

experience, are able to make glaucoma management

decisions that are in close agreement with those of

specialist consultant ophthalmologists who are ultimately

responsible for the patients.

Materials and methods

The study (registered as an internal audit) was divided

into two parts. In the first part, decisions regarding the

stability and management of glaucoma patients made by

the OLGA-trained optometrists, all of whom had the

DipGlauc qualification, were evaluated against those of

two glaucoma-specialist consultant ophthalmologists

acting as the reference standard. The second part of the

study was designed to evaluate the ability of the

optometrists to correctly identify glaucomatous and

co-existing pathology requiring a more specialist opinion

and/or intervention.

Part one: glaucoma clinical management decisions—

agreement between specialist optometrists and

glaucoma-specialist consultant ophthalmologists

Patient allocation. Between 1 February 2008 and 6 May

2008, 18 regular OLGA clinics were pre-allocated as ‘audit’

sessions. Allocation was designed to ensure approximately

equal numbers of patients from each of the four

optometrists working in the OLGA service at the time of

the study and the two participating consultant

ophthalmologists. Patients were booked according to the

waiting-list order and all the OLGA patients attending an

allocated session were included, provided that they were

being seen for a full, scheduled visit, that is, not for a

repeat visual field (VF) or intraocular pressure (IOP) check.

Recording clinical management decisions. Each patient

performed a Humphrey 24-2 SITA-standard VF

examination unless their vision was too poor, they were

physically incapable of performing a VF or they had

previously been documented as being consistently

unreliable such that VF assessment was no longer

appropriate. A 10-2 strategy was employed for those

patients with advanced field loss involving the central

101. The patient was subsequently assessed by the

optometrist, in accordance with the OLGA protocol,3

up to the point where their pupils were dilated in

preparation for optic disc and fundus assessment. This

initial assessment includes a full history and symptoms

(incorporating a review of treatment adherence,

persistence, and side effects and changes in risk factors,

general health, and systemic medication), logMAR

acuity, slit-lamp anterior segment assessment, Goldmann

tonometry, ultrasound pachymetry (if not done

previously), and gonioscopy, which is performed at

baseline and then at least once every 3 years or when

indicated. The optometrist completed the standard

OLGA clinic proforma in the hospital notes up to this

stage. Once the patient’s pupils were dilated, the

optometrist and one of the two glaucoma-specialist

consultant ophthalmologists, separately and

independently, examined and documented the optic-disc

appearance using slit-lamp binocular indirect

ophthalmoscopy before making decisions regarding the

stability of the VF, optic discs, and IOP, and the planned

patient management including any changes to medical

treatment, timing of follow-up, referral of the patient to

their consultant for either a glaucoma- or non-glaucoma-

related problem, planned tests such as repeat fields,

pressures, or phasing or discharge. This information was

recorded on a separate proforma (Figure 1). The

ophthalmologists formulated their decisions from the

perspective of an optometrist working within the clinical

parameters of the OLGA service. At the time of the study,

monoscopic colour optic-disc photography was

performed at the initial OLGA visit then at alternate

visits thereafter or as often as indicated, for example, disc

haemorrhage documentation. Both ophthalmologist and

optometrist had full access to patient notes and previous

photographs but were masked to each other’s optic-disc

assessment and management decisions for that visit.

Data management and analysis. Results from the

optometrists were pooled, as were those from the

two consultant ophthalmologists, and inter-optometrist/
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consultant agreement assessed for each management

decision. Percentage agreement, kappa (k), and weighted

kappa statistics were calculated for a range of

parameters. Weighting was based on a system described

by Banes et al,4 that is, 1.0 for agreement, 0.75 for one-step

away disagreement, 0.50 for two steps, 0.25 for three

steps, and 0.00 for four or more steps.

Retrospective case note and consensus review. In those cases

where the clinical management plan proposed by the

optometrist and the consultant differed, the patient notes

and photographs were retrospectively reviewed by the

second consultant who completed a separate proforma.

The second consultant was masked to the management

decisions of both the optometrist and the first consultant

Figure 1 Audit proforma.
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but had access to the optic-disc drawings of the first

consultant. In the event of a disagreement between all

three of the clinicians, the two consultants collectively

reviewed the patient notes, in conjunction with the

original management decisions of both the consultants

and the optometrist, before reaching a consensus decision

and making a qualitative judgement as to whether the

optometrist’s original decisions were considered to be

acceptable, undercautious, or overcautious.

Part two: analysis of queries/referrals from the OLGA

clinic

During the study period, any OLGA patient, who was

not seen in one of the ‘audit’ clinics but was being

referred back to their registered consultant for opinion

and/or intervention regarding a glaucoma- or non-

glaucoma-related issue, was either examined by one of

the glaucoma specialists during a designated audit clinic

session or their notes were retrospectively reviewed to

determine referral appropriateness. The consultant

documented whether they agreed, partly agreed, or

disagreed with the optometrist’s reason for referral and

their planned management and whether the patient’s

management was altered as a result of the referral or

query.

We certify that all the applicable institutional and

governmental regulations concerning the ethical use of

human volunteers were followed during this research.

Results

Part one

Biographical data. In total, 98 eligible patients attended

the allocated clinics but 2 were excluded from the

analysis—one had health problems that prevented them

from completing the clinical examination, whereas the

other left before being seen by the consultant. Patient

distribution was such that two optometrists assessed 23

patients each and two assessed 25 patients each.

However, one consultant examined 14 more patients than

the other.

Patients ranged in age from 28 to 89 years (median age

68 years). One-third of the patients were classified as

glaucoma suspects, 52% patients had open-angle

pathology ranging from mild ocular hypertension to

advanced glaucoma and 10% had narrow-angle

pathology. The remaining 5% had diagnoses that

included angle recession, aphakic, uveitic, and steroid-

induced glaucoma. The average VF mean deviation was

� 1.72 dB (range þ 2.00 dB to � 15.87 dB) with 91% of

patients having a mean deviation of � 6 dB or better.

Of the 70% of the patients who were being medically

treated, 62% of these were controlled on monotherapy,

31% on dual therapy, and 7% on triple therapy.

Clinical management (treatment- and glaucoma-related

outcomes). The optometrists and consultant

ophthalmologists were in complete agreement regarding

treatment for 97% of right eyes (k¼ 0.81, Po0.0001) and

96% of left eyes (k¼ 0.73, Po0.0001) (Table 1).

There was substantial agreement (as defined by kappa)

for the glaucoma-related management outcomes

(weighted k¼ 0.65, 72% agreement). Just over half the

patients were considered suitable for monitoring in

OLGA with either the same or longer follow-up (Table 2),

with optometrists being more likely to recommend

a reduced length of follow-up. The optometrists and

consultants agreed that 14 patients should either be

discussed with or referred back to their consultant

Table 1 Agreement regarding treatment decisions prior to the retrospective and consensus review

Optometrist (right eye) Ophthalmologist (right eye)

Continue current treatment
(including no treatment)

Start
treatment

Change/add
treatment

Reduce
treatment

Continue current treatment (including no treatment) 86 0 0 0
Start treatment 1 2 0 0
Change/add treatment 2 0 5 0
Reduce treatment 0 0 0 0

Optometrist (left eye) Ophthalmologist (left eye)

Continue current treatment
(including no treatment)

Start
treatment

Change/add
treatment

Reduce
treatment

Continue current treatment (including no treatment) 86 0 1 0
Start treatment 1 2 0 0
Change/add treatment 2 0 4 0
Reduce treatment 0 0 0 0

Glaucoma co-management: inter-professional agreement
JR Marks et al

856

Eye



for a glaucoma-related problem and that 3 were suitable

for discharge.

Glaucoma stability (VF, optic discs, and IOP). There was

moderate agreement for the evaluation of VF status

(right eye 67%, k¼ 0.42, Po0.0001; left eye 70%, k¼ 0.50,

Po0.0001), poor to fair agreement for the evaluation of

optic-disc status (right eye 63%, weighted k¼ 0.17,

P¼ 0.015; left eye 66%, weighted k¼ 0.31, Po0.0001),

and moderate to substantial agreement for IOP status

(right eye 85.5%, weighted k¼ 0.60, Po0.0001; left eye

83%, weighted k¼ 0.55, Po0.0001). Despite weighted

kappa values for the evaluation of optic-disc status being

low, consultants and optometrists were in partial or

complete agreement for 95% of eyes (Table 3). An

example of a partial agreement was a classification of

‘definitely stable’ by one clinician vs ‘probably stable’ by

the other. Of the 20 patients (25 eyes) where there was a

difference of opinion regarding disc/VF stability, the

subsequent management differed in half the cases.

Planned tests (VF, IOP, and day phasing). Overall, very

few planned tests were recommended, with percentage

agreements ranging 91–98%. However, optometrists

recommended more repeat fields than ophthalmologists

(10 vs 5) and there was no agreement about which fields

should be repeated.

Retrospective review by second consultant. The

optometrists and ophthalmologists disagreed about

the clinical management in 27 cases (Table 2), 26 of

which were subject to retrospective review as one set

of case notes was not available at the time of the study.

The second consultant agreed with the optometrist

in seven cases and there was a qualified level of

agreement in four cases. In all the nine cases where

the consultants were in agreement with each other,

the optometrist had recommended a shorter length of

follow-up and/or repeat VF. However, the consultants

commented that the absence of a target pressure in

three of these cases may have adversely influenced

the optometrist’s decision.

Consensus agreement. The remaining six cases were

subject to a consensus review by the two consultant

ophthalmologists who were of the opinion that the

Table 2 Agreement regarding glaucoma-related management decisions prior to retrospective and consensus review

Optometrist Ophthalmologist

Discharge? OLGA same/
longer follow-up

OLGA reduced
follow-up

Discuss Refer
(glaucoma)

Discharge? 3 0 0 0 0
OLGA same/longer follow-up 1a 51 4 3 1
OLGA reduced follow-up 0 14 1 1 1
Discuss 0 0 1 5 0
Refer (glaucoma) 0 0 1 0 9

a Case notes not available for retrospective review by second consultant.

Table 3 Agreement regarding evaluation of optic-disc stability

Optometrist (right eye) Ophthalmologist (right eye)

Definitely
stable

Probably stable
(limited data)

Probably progressing
(limited data)

Definitely
progressing

Definitely stable 53 19 1 1
Probably stable (limited data) 9 7 0 0
Probably progressing (limited data) 1 1 0 2
Definitely progressing 2 0 0 0

Optometrist (left eye) Ophthalmologist (left eye)

Definitely
stable

Probably stable
(limited data)

Probably progressing
(limited data)

Definitely
progressing

Definitely stable 51 15 2 1
Probably stable (limited data) 12 10 0 0
Probably progressing (limited data) 0 1 2 0
Definitely progressing 0 0 1 0
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optometrists had made acceptable decisions for all the six

patients but had been overcautious in two cases, both of

which had VF results that were either unreliable or

extremely variable, and had been under-cautious in two

cases. However, in one of these cases, the consultants

qualified their decision with the comment that the

optometrist was considered to have taken a pragmatic

view that was appropriate for the patient’s age.

Part two: analysis of queries/referrals from the

OLGA clinic

In total, 47 referrals or queries to the patient’s registered

consultant ophthalmologist were generated during the

audit period (Table 4). The majority of these were from

optometrists 1 and 3 who, between them, managed 75%

of the OLGA clinics at that time. Of the 47 queries,

43 were glaucoma-related and 26 of the patients were

actually examined by one of the audit consultants.

In 41 cases, the consultant was in complete agreement

with the optometrist regarding their reason for referral

and the proposed management of the patient and there

were no disagreements. Of the 43 glaucoma-related

queries, only nine patients were considered to be

unsuitable for ongoing follow-up in the OLGA clinic.

Out of 31 queries related to treatment, 27 resulted in

treatment being initiated or changed and one patient was

listed for YAG peripheral iridotomies. The majority of

patients had their management altered in some way,

even if it was to have a target pressure set or amended.

All five patients who were considered by the

optometrist to be suitable for discharge from the hospital

were subsequently discharged by the consultant

ophthalmologist.

Conclusion

A number of studies have been published that have

evaluated the performance of optometrists involved in

various aspects of glaucoma diagnosis and management

including referral refinement,5–7 initial diagnosis and

treatment,8 and monitoring.4,9–11 It has been shown that

specially trained community optometrists are able to

make satisfactory decisions regarding the diagnosis and

initiation of treatment for glaucoma8 and can help to

reduce the number of false positive referrals into the

Hospital Eye Service (HES) by up to 53%.5–7 However,

there remains a large number of individuals considered

to be at risk of developing glaucoma who are still being

monitored within the HES and, once a diagnosis of

glaucoma is confirmed, follow-up becomes lifelong. It is

estimated that over 1 million HES outpatient episodes

per year in England are glaucoma-related12 and this

capacity will need to increase if the predicted rise in the

number of glaucoma sufferers is realized.13 In 2006, a

national survey identified 66 secondary care-led

glaucoma shared care schemes in operation in England,

36 of which employed optometrists in some capacity

(14 in the community and 22 ‘in-house’).14 To our

knowledge, there have been two previous studies that

have compared the management decisions made by

optometrists working within the hospital glaucoma

service with those of consultant ophthalmologists4,11 and

three involving specially trained community

optometrists assessing new referrals,8 diagnosed

glaucoma/glaucoma suspect patients9, or a combination

of both.10 Although all of these optometrists had

undergone additional training, as far as we are aware,

none had completed the College of Optometrists

Diploma in Glaucoma and the hospital-based

optometrists were working alongside the consultant

ophthalmologist who was responsible for the patients.

In contrast, the OLGA service runs independently and

Table 4 Summary of queries/referrals generated by the OLGA
service during the audit period

Summary of queries/referrals
16 January 2008–26 March 2008

Numbers

Total number of queries 47
Optom 1 10
Optom 2 1
Optom 3 27
Optom 4 9

Glaucoma-related 43
Non-glaucoma-related 4

Number of patients seen by consultant 26
Notes only reviewed 20

Number of total agreement 41
Number of qualified agreement 6
Number of disagreements 0

Total number of queries regarding treatment 31
Change/add/start treatment 28
Side effects of treatment 2
Occludable angles 1

Number of discharge queries 5
Number of requests for target IOP 3
Ok to continue monitoring? 4

Non-glaucoma queries 4
Neurological field defects
Posterior capsular thickening
Dry eyes requiring punctal plugs
Macular hole

Total number where management was altered as a result of
referral/query

42

Change/add/start treatment 27
YAG PI 1
Shorter review 2
Discharged 5
Follow-up in consultant-led clinic 4
Punctal plugs fitted 1
Listed for macular hole surgery 1
Listed for YAG capsulotomy 1

Total number where management was not altered 5
Target IOP set 4
Ok to continue to monitor 1
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referrals are accepted from both glaucoma- and non-

glaucoma-specialist consultant ophthalmologists who,

at the time of the study, numbered 3 and 12, respectively.

As the study was conducted prior to the publication of

the NICE guidelines,2 the optometrists often had to

make management decisions consistent with individual

ophthalmologist preferences and target pressures, where

recommended by the referring ophthalmologist, were

often set in the absence of corneal thickness information.

Following the retrospective and consensus review, the

optometrists in our study achieved an 81% level of

agreement with the glaucoma-specialist consultant

ophthalmologists when making clinical management

decisions about the timing of follow-up, the suitability for

discharge, and the need to discuss or refer the patient back

for a consultant’s opinion and/or intervention. This level

of agreement increased to 90% when qualified agreements

were included and decisions regarding medical

management reached agreement levels of 96–97%.

Previous hospital4,11 and community8 based studies have

also reported good to nearly perfect levels of agreement

for medical management. In our study, none of the

optometrists’ decisions was deemed unacceptable,

although in two cases, the optometrists were judged to

have been under cautious. Both of these patients were in

their 80s and had slightly variable VF. One was being

treated for ocular hypertension, having tilted discs and a

field defect consistent with an old branch retinal vein

occlusion. The other was a normal tension glaucoma

suspect. Both patients have subsequently remained stable

without requiring a change of treatment and are now on

annual review.

On the whole, disagreements tended to occur because our

optometrists were more cautious than the ophthalmologists

when making decisions about length of follow-up and VF

stability. Similar findings were reported in the Bristol shared

care glaucoma study.9 Although a more guarded approach

should not be discouraged in terms of patient safety, there

are obviously economic and potential psychological cost

implications when patients are seen on a more frequent

basis or require additional tests. On the other hand, the

ability of our optometrists to recognise those patients who

require more specialist intervention, whether it be for

glaucomatous or co-existing non-glaucomatous pathology,

is essential in minimising the costs of long-term vision loss.

The optometrists have also demonstrated their ability to

correctly identify those individuals who no longer require

follow-up within the HES, which is vital in contributing to

the ongoing effort to reduce pressure on the glaucoma

clinics and the associated support services.

In terms of the overall assessment of glaucoma status,

that is, VF, optic discs, and IOP, the optometrists in our

study achieved a moderate to substantial level of

agreement in all but one area of their clinical

evaluation—optic-disc stability. The fact that the

relatively high percentage agreement for optic-disc status

was not reflected in the kappa value may have occurred

because the majority of discs were classified as stable or

probably stable.15 None of the previous studies4,9–11

included an assessment of optic-disc stability and the

results for VF analysis varied considerably, with Banes

et al4 reporting a fair level of agreement (55%, k¼ 0.33)

and Ho and Vernon11 reporting an almost perfect level of

agreement (90.2%, k¼ 0.84)—a result that may have been

influenced by the fact that the ophthalmologist was not

masked to the optometrist’s decisions. Notwithstanding,

the difficulty in correctly identifying progressive optic

disc and VF changes has previously been well

documented and the agreement levels achieved by our

optometrists are similar to those of other studies

comparing glaucoma specialists.4,16–18 Differences in

opinion regarding the stability of optic discs and VF

will occur because of the subjective nature of such

assessments but do not always lead to differences in

management decisions. The fact that the consultant

ophthalmologists initially disagreed with each other in

more than half the cases that were retrospectively

reviewed only serves to highlight the difficult and

variable nature of glaucoma management, even in a

population considered to be at low risk.

Study limitations

Any study performed within the confines of a normal

clinical setting will be subject to limitations. Although

we acknowledge that our patient numbers are small

compared with the majority of the previous studies,4,9–11

all but one of these studies4,10,11 required the

ophthalmologists to make decisions based on a

retrospective review of clinical data that had been

collected by other health professionals. By adopting a

similar methodology, it would have been possible to

include a larger number of patients and provide a

quantifiable measure of agreement between the two

ophthalmologists—an advantage of the Banes study.4

However, the ability of the ophthalmologists to examine

the patients and, in particular, the optic discs in vivo was

considered by us, and by Azuara-Blanco et al8 who

conducted a study of similar size, to be an essential part

of the study design. Despite optic-disc photography

being an integral component of the OLGA examination,

such images lack three-dimensional information and can

vary in quality, particularly in an older population with

media opacities and smaller pupils. Agreements

regarding other aspects of the clinical assessment, for

example, gonioscopy, were not formally assessed as they

were considered to have been independently verified as

part of the glaucoma diploma. The decision not to
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include junior ophthalmologists to act as an additional

reference standard was made on the basis that they were

unlikely to have completed their glaucoma training and

that their work within a consultant-led clinic enables

them to have immediate access to an expert opinion.

Unlike the study by Ho and Vernon,11 the optometrists in

our study were aware that they were being assessed

and unavoidable restrictions on clinician availability

led to unequal distribution of patients between the

ophthalmologists, potentially introducing an element of

bias. As these constraints also made it impractical to

obtain a direct measure of agreement between the two

ophthalmologists, the second consultant retrospective

review was incorporated into the study design.

Differences in opinion will always occur within the

clinical setting, irrespective of the speciality and the level

of expertise. However, our results suggest that specially

trained optometrists with the appropriate qualifications

and experience are capable of making glaucoma

assessment and management decisions that would

strongly support an increasing role for them in a service

that is overburdened and under great pressure to expand

to meet the demands created by both existing and future

glaucoma and glaucoma-suspect patients.

Summary

What was known before

K Specially trained community optometrists are capable of
making satisfactory decisions regarding the diagnosis,
treatment, and monitoring of glaucoma patients but
some cases of glaucoma may be missed and a significant
element of supervision may be required.

K Specially trained optometrists working within a
consultant-led glaucoma outpatient department are able
to make clinical management decisions that are at least as
good as those of other medical clinicians when compared
with glaucoma-specialist consultant ophthalmologists
retrospectively reviewing clinical data.

K Reported agreement between optometrists and ophthal-
mologists regarding glaucoma stability has been variable.

What this study adds

K Specially trained and accredited optometrists working
independently within the hospital environment
monitoring glaucoma and glaucoma-suspect patients are
capable of making clinical management decisions that are
in close agreement with those of glaucoma-specialist
consultant ophthalmologists based on a clinical
examination of the patient.

K Agreement between such optometrists and ophthal-
mologists regarding glaucoma stability is similar to that
of other studies, which have compared glaucoma
specialists.

K Optometrists may act more cautiously when working
independently but are able to correctly identify those
individuals requiring a more specialist opinion and/or
intervention and those who no longer require follow-up
within the Hospital Eye Service.
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