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ABSTRACT

Background: This study aimed to evaluate the safety of an 
orthoptist-led glaucoma monitoring clinic in a tertiary hospital 
in Victoria, Australia, by reviewing the agreement between 
orthoptists and an experienced ophthalmologist in the clinical 
management decision.

Methods: A random sample of patient encounters which 
occurred during an 11-month period in an orthoptist-led 
Glaucoma Monitoring Clinic (GMC) at a tertiary hospital were 
randomly selected. Electronic medical records were de-
identified and retrospectively reviewed by a senior consultant 
ophthalmologist with the clinical decision and review removed. 
Agreement between the clinical management decisions made 
by two orthoptists with a special interest in glaucoma and the 
ophthalmologist were analysed.

Results: When comparing agreement between the orthoptists 
and the ophthalmologist, agreement was noted for 18 of the 
21 (85.71%) patient encounters. A kappa analysis showed 
substantial agreement for the clinical management decisions of 
patients diagnosed with a glaucoma (κ = 0.690; 95% CI 0.369 
– 1.011). In addition, agreement was strong for the timing of 
the follow-up review with 13 of the 18 (72.2%) encounters in 
agreement (κ = 0.639; 95% CI 0.388 – 0.890). 

Conclusion: Substantial agreement was found between 
orthoptists and an ophthalmologist in the management of 
patients who were suspected of glaucoma or diagnosed with 
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stable primary open angle glaucoma or ocular hypertension. 
This suggests that there may be a role for trained orthoptists in 
the screening and monitoring of glaucoma patients. 

Keywords: glaucoma, glaucoma monitoring, orthoptist, inter-
rater reliability

INTRODUCTION

Glaucoma is a group of eye diseases characterised by 
progressive degeneration of retinal ganglion cells. It is one 
of the leading causes of blindness,1 and is expected to rise in 
prevalence with the ageing population.2 Given this, it is known 
that there will be a significant increase in the demand for 
services over time and that it is unlikely that current service 
delivery models will be able to adequately address this increase 
in demand. Evidence suggests that part of the solution could be 
innovative change to support reform in service delivery and role 
extension. In other disciplines, this has been found to improve 
quality of care, safety and efficiency and has been reported to 
reduce hospital waiting lists and increase access to appropriate 
and timely treatment.3-5 Perhaps, just as importantly, these 
changes have the potential to allow increased productivity 
by matching allied health clinician’s responsibilities with their 
skill levels and to relieve demands on more highly specialised 
medical professionals.

The extended roles of allied health professionals and the 
development of shared care models in the management 
of glaucoma have been particularly explored within the UK 
literature and has focused on the role of the optometrist.6-16 
Whilst findings have suggested a role for allied health 
professionals in the co-management of glaucoma, diversity in 
the methodologies used in these studies has made it difficult 
to make sound recommendations.17 In addition, to date, few 
studies have reported or investigated the role of the orthoptist 
in glaucoma care.18-21 Orthoptists are well placed within the 
public health care system in Australia to support ophthalmology 
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services as they are the core allied health provider of eye-
related services in this sector.22 In Australia, orthoptists not 
only specialise in their traditional role, the diagnosis and 
management of eye movement disorders, but also provide 
significant allied health support for general ophthalmology 
and neuro-ophthalmology services.23 Whilst numerous studies 
have investigated the orthoptists’ extended roles within eye 
health care and reported the high reliability of orthoptists,24-27 
to date only a few studies has documented the role of the 
orthoptist in glaucoma care,18-21 with two having examined the 
orthoptists’ accuracy in evaluating optic nerve parameters in 
normal and glaucomatous patients.18,20 The latter studies finding 
that orthoptists provided highly reproducible and consistent 
findings with experienced glaucoma specialists. The aim of our 
study was to audit the agreement between the orthoptists’ and 
ophthalmologist’s clinical management decision, as related to 
an appropriate follow-up timeframe of patients suspected or 
diagnosed with glaucoma who were consulted in an established 
orthoptist-led glaucoma monitoring clinic. 

METHODS

Participants
Orthoptists who were involved in an orthoptist-led Glaucoma 
Monitoring Clinic (GMC) in a tertiary hospital in Victoria were 
included in this study. This included two orthoptists; one with 
over 10 years of clinical experience and one with 5 years of 
clinical experience. Both had a special interest in glaucoma 
care, with the more senior orthoptist also being involved in an 
interdisciplinary glaucoma clinic at another tertiary hospital. The 
management decision of the orthoptists was compared to the 
most senior consultant ophthalmologist of the department.

Patient population
A random sample of patient encounters that occurred during 
an 11-month period in the GMC were retrospectively reviewed. 
Electronic medical records, including the patients’ previous 
ophthalmology clinical notes and test results were printed and 
de-identified. 

Patients referred to the GMC were either glaucoma suspects 
or had been diagnosed with ocular hypertension or stable 
early primary open angle glaucoma (POAG). Referral to the 
GMC considered the patients’ risk factors, optic disc findings, 
optical coherence tomography (OCT), Humphrey visual field 
(HVF) mean deviations, intraocular pressure (IOP) and current 
glaucoma medical management. Table 1 indicates the referral 
criteria for the GMC. All patients in the GMC were assessed 
by one of the two orthoptists who had undergone an initial 
workplace competency training program. This program 
comprised the orthoptists being involved in a weekly glaucoma 
clinic for approximately three months, where practical hands-
on clinical teaching was delivered by the ophthalmology 
team. Clinical competency of the orthoptists was met when 
(i) the dilated examination and interpretation of the optic disc, 
including optic disc drawing and documentation of optic 
disc haemorrhage, was considered accurate by the principal 
glaucoma ophthalmologist and when (ii) thirty accurate IOP 
measurements were undertaken in two glaucoma patient 
subgroups (normal and high IOP >21 mmhg) with accuracy 
being defined as within 2 mmHg of the principal glaucoma 
ophthalmologist’s reading. 

Procedures
Electronic clinical records of patient encounters in the GMC 
included the clinical findings of the orthoptist at the time of the 

Table 1. Inclusion criteria for the Glaucoma Monitoring Clinic

Factors Ocular hypertension Glaucoma suspect Stable early POAG

Risk factors No risk factors Multiple risk factors 
(FH, myopia >-4D)

+/- Risk factors

Optic disc NAD +/- Abnormal Glaucomatous disc changes  
(notching, thinning ON rim)

OCT NAD +/- Abnormal +/- Abnormal

Visual field NAD +/- Abnormal HVF defect; MD <-6 dB & stable HVF 
changes over 2 years

IOP 22 – 29 mmHg <22 mmHg -

Management May/may not be on topical 
glaucoma Rx

May/may not be on topical 
glaucoma medication

Topical Rx or laser; IOP within  
target range

dB = decibels, FH = family history, HVF = Humphrey visual field, IOP = intraocular pressure, MD = mean deviation,  
OCT = optical coherence tomography, ON = optic nerve, Rx = prescription
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encounter. This included any patient complaint, medication and 
adherence to medication, best-corrected visual acuity (BCVA), 
intraocular pressure, anterior segment examination, dilated 
fundus examination, Humphrey visual field assessment and 
retinal nerve fibre layer analysis (RNFL) with an OCT. The visual 
field and OCT outputs both included a glaucoma progression 
analysis where a patient had been examined at least three times 
on the relevant instrument. The mean deviation (MD) in decibels 
(dB) was also recorded for each visual field analysis. Central 
corneal thickness (CCT), gonioscopy, vertometry and subjective 
refraction were also included, where relevant. In addition to 
this, the medical record included the target IOP, as previously 
suggested by the ophthalmology team. Table 2 includes the 
clinical assessment protocol for the GMC. 

In accordance with clinic protocol, the orthoptists managed 
the patients referred to the GMC by categorising the patient 
as either ‘flagged’ or ‘not flagged’ for review. Patients whose 
condition was considered stable were not flagged, they were 
considered non-urgent and to be reviewed in six months with 
the ophthalmologist. Flagged patients were considered to have 
possible disease progression and as such required a sooner 
follow-up review. The flagged patients were further subdivided 
into ‘urgent’ (contact ophthalmology registrar on call) and ‘semi-
urgent’ (to be reviewed by consultant in less than two months). 
Table 3 provides a guide as to the clinical characteristics for 
each categorisation. This protocol was broadly developed based 

on Australia’s National Health and Medical Research Council 
(NHMRC) Glaucoma Guidelines28 and the United Kingdom’s 
National Institute for Health and Care Excellence (NICE) 
Glaucoma Guidelines.29 

For the purposes of this study, the clinical data of the included 
encounters were subsequently de-identified and presented to 
an experienced leading consultant ophthalmologist to review 
without the orthoptist’s clinical decision. Only test results were 
provided. Based on these notes, the ophthalmologist was 
required to determine if the patient should have been ‘flagged’ 
or ‘not flagged’. Agreement was determined by comparing the 
orthoptists’ management recommendations with that of the 
consultant ophthalmologist. 

Overall, the data collected included patient demographics, 
glaucoma diagnosis, glaucoma medication at the time of the 
encounter, target IOP, presence of other ocular or systemic 
conditions, the clinical test results at the time of encounter as 
per Table 2, and the management recommendation including 
‘flagging’ status and the recorded timing of the recommended 
follow-up review in weeks.

Data analysis
All data was entered into an Excel spreadsheet and later 
imported into SPSS version 20 for statistical analysis. 
Descriptive statistics were used to illustrate the characteristics 

Table 2. Clinical assessment in the Glaucoma Monitoring Clinic

Clinical assessment Investigations

History and complaints

Subjective visual change 
Complaints or concerns
Current medications
Specific questioning on compliance with drops

Best-corrected visual acuity
Snellen’s visual acuity
Refraction and vertometry as required

Intraocular pressure Goldman applanation

Ocular coherence tomography Zeiss Cirrus 
Retinal nerve fibre layer 
(Glaucoma progression analysis as available)

Visual field Humphrey visual field – Sita 24-2 (Glaucoma progression analysis as available)

Anterior segment exam Slit lamp

Dilated fundus exam
Slit lamp
90D indirect, 70D indirect lenses
Optic disc drawing

Refraction (as required)
Subjective refraction
Vertometry

Central corneal thickness (as required) Ocuscan

Gonioscopy (as required) Single mirrored gonio lens
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of the study population including diagnosis, BCVA, IOP and 
the management recommendation. The agreement for the 
management recommendation between the orthoptist and the 
blinded consultant ophthalmologist was determined by using 
the kappa statistic. Kappa was interpreted in accordance with 
the ranges suggested by Landis and Koch30 whereby 1.00-0.81 
= near perfect agreement; 0.80-0.61 = substantial agreement; 
0.60-0.41 = moderate agreement; 0.40-0.21 = fair agreement; 
0.20-0.01 slight agreement; <0 = poor agreement. Additionally, 
95% confidence interval (CI) was calculated to evaluate the 
agreement between the orthoptists and the ophthalmologist.

Where a patient was ‘flagged’, further agreement was assessed 
by comparing the timing of the follow-up review suggested by 
the orthoptist and the consultant ophthalmologist. Whilst the 
protocol provided recommendations for urgent, semi-urgent 
and non-urgent patients, some clinicians provided an alternative 
time of review for ‘flagged’ (urgent and semi-urgent) patients. 
This analysis addressed the reliability of the orthoptists’ 
management decision in these instances. 

RESULTS

Patient population
A total of twenty-five patient encounters were included. Each 
encounter is a patient visit to GMC. Four of these patient 
encounters were excluded from the data analysis. Of these four, 
two encounters did not meet inclusion criteria for the clinic as 
the patients had a history of acute angle closure glaucoma, two 
encounters had an incomplete clinical assessment due to either 
the patient being unwell or repeat testing required as a result of 
unreliable results. As such, a total of 21 clinic encounters of 19 
participants were included for analysis.

The mean age at time of attendance was 70.57 years (SD ± 7.76), 
with a range from 58 to 86 years. Twelve of the 21 encounters 
were referred with a clinical diagnosis of glaucoma suspect 
(57.14%), seven with stable POAG (33.33%) and two with ocular 
hypertension (9.52%). Visual acuity in the right eye ranged from 
6/5 to 2/60 with 15 of the 21 (71.43%) having a visual acuity of 
6/7.5 or better, whilst in the left eye visual acuity ranged from 
6/5 to 3/30 with 16 of the 21 (76.19%) having 6/7.5 or better. 
Intraocular pressures ranged from 11 to 25 mmHg in the right 
eye (mean 14.64 mmHg) and similarly from 11 to 25 mmHg in 
the left (mean 14.76 mmHg). 

Reliability of management recommendations
Agreement on flag
When comparing the clinical management decision, agreement 
was found in 18 of the 21 (85.71%) patient encounters showing 
substantial agreement (κ = 0.690; CI 0.369 – 1.011), whilst three 
of the 21 (14.29%) clinical decisions of the encounters differed. 
Of the 18 patient encounters where there was agreement, 12 
of these encounters were patients who were considered stable 
and non-urgent. Six of the 18, on the other hand, were flagged as 
either urgent or semi-urgent.

As noted in Table 4, two of the three disagreements (patient 
encounter 2 and 13) were such that the orthoptist flagged 
the patient encounter as needing a more urgent follow-up as 
compared to the consultant. One of the three patient encounters 
(encounter 12) showed disagreement on flag such that the 
consultant had flagged the encounter as more urgent than the 
orthoptist. 

Patient encounter 2 was a 69 year-old patient with type II diabetes 
and a strong family history of POAG. They had previously had a 

Table 3. Clinical decision making in the Glaucoma Monitoring Clinic

Category Flagged Flagged Not flagged
Urgency Urgent Semi-urgent Non-urgent
Criteria Sudden onset vision loss

Sudden onset diplopia
Painful red eye
IOP >35 mmHg
Visual field loss suggestive of 
neurological origin
Sudden onset floater/flashes  
last 4/52
Any other significant
concern

IOP 2 mmHg ≥ target IOP
↓ MD of HVF ≥ 2 dB
HVF GPA likely progression
GPA Cirrus OCT likely RNFL
loss
Stopped plan to stop Rx  
due to allergy/intolerance
New OD haemorrhage
Any other significant
concern requiring early review

Not Flagged

Action Contact Ophthalmology
Registrar on call

Appointment made in 
Consultant Glaucoma 
clinic <2/12

6/12 appointment 
Consultant Glaucoma 
clinic for routine annual review  
(and reviewed in GMC as appropriate) 

dB = Decibels, GPA = glaucoma progression, IOP = intraocular pressure, MD = mean deviation, OD = optic disc,  
RNFL = retinal nerve fibre layer, Rx = prescription
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right retinal detachment and subsequent surgery. There was no 
sign of diabetic retinopathy in previous clinical notes. Intraocular 
pressure was 11 mmHg in both eyes and VA was 2/60 in the 
right and 6/6 in the left. This patient had been receiving topical 
treatment for ocular hypertension for the past 18 months and 
was being managed cautiously due to the strong family history 
and reduced visual potential already in the one eye as a result 
of the retinal detachment. The orthoptist noted a new change 
on visual field testing with an early superior arcuate loss of 
the left eye and MD change of -4.45 dB. On dilated exam, new 
presentation of a tortuous dark vessel was also noted in the 
sound left eye. This patient was flagged as needing review with 
the consultant in less than two months as per the GMC protocol. 
However, on reviewing the notes the consultant ophthalmologist 
classified the encounter as non-urgent and recommended a six-
month review with a consultant. 

Patient encounter 13 involved a 64 year-old patient with ocular 
hypertension who was not receiving any ocular topical therapy. 
Best-corrected visual acuity was 6/5 for both eyes and IOP 
measured 22 mmHg for both right and left. OCT and CCT were 
within normal limits. Visual field testing showed a MD loss of 
1.49 dB of the right eye and 3.28 dB of the left eye. The orthoptist 
in the GMC noted a possible lens artefact attributing to the visual 
field loss but despite this, flagged the patient for review within 
the consultant clinic in less than two months. On reviewing the 
clinical notes, the consultant ophthalmologist also noted that 
the visual field loss was very likely an artefact secondary to the 
lens frame and did not flag the patient, rather requesting visual 
field testing in six months in the consultant clinic. 

Patient encounter 12 involved a 64 year-old patient with ocular 
hypertension who was not receiving any ocular topical therapy. 
Best-corrected visual acuity was 6/5 for the right and left eyes 
and testing on HVF, OCT and CCT were all within normal limits. 
Intraocular pressures were found to be 25 mmHg in either eye. 
Whilst the orthoptist in the GMC did not flag this patient, the 
ophthalmologist flagged the patient due to the measured IOP. It 
is notable that a target IOP was not recorded in the notes of this 
patient and that inclusion criteria for referral to the GMC was 22 
– 29mmHg. This may have influenced the orthoptist’s decision.

Agreement on timing of review for flagged encounters
Thirteen of the 18 (72.2%) encounters showed agreement 
on the timeframe of the follow-up review, demonstrating 
substantial agreement on kappa analysis (κ = 0.639; 95% CI 
0.388 – 0890). Table 5 provides an overview of the agreement 
and disagreement of the clinicians in relation to timing of review.

Of the five patient encounters showing disagreement, three had 
an earlier review suggested by the orthoptist as compared to 
the consultant (patient encounters 5, 6 and 18). As per protocol, 
the orthoptist recommended these patients be reviewed 
by a consultant in six months given stable clinical findings, 
however the ophthalmologist suggested a twelve-month 
review. The remaining two patient encounters (9 and 11) were 
flagged by both orthoptist and ophthalmologist, but there was 
disagreement on the timeframe for the follow-up review. 

Encounter 10 was noted to have OCT changes by both clinicians 
and possible bayoneting of vessels by the orthoptist. The 
orthoptist requested a one-month review by the consultant, 
whilst the ophthalmologist suggested a four-month review. For 
patient encounter 9, whilst both clinicians flagged the patient 
encounter, the orthoptist recommended a 6-month review 
whilst the ophthalmologist a 3-month review. This encounter 
was a 58 year-old glaucoma suspect patient with BCVA of 6/6 
for the right eye and 3/60 for the left, IOP of 22 mmHg and 18 
mmHg of the right and left eyes respectively, and a normal OCT 
of either eye. Visual field testing showed depreciated MD of 
-2.84 dB of the right eye and -6.28 dB of the left. The patient also 
had a previous diagnosis of central serous retinopathy of the left 
eye and Marfan’s syndrome. 

DISCUSSION 

The purpose of this study was to undertake a quality 
assurance audit of the agreement between the management 
recommendations of orthoptists and one experienced 
ophthalmologist in an orthoptist led glaucoma clinic. To date, 
few studies have investigated the reliability of orthoptists in 
glaucoma care.18-20 However, recent studies have shown that 
the orthoptist’s assessment of normal and glaucomatous optic 
discs is consistent with that of an experienced ophthalmologist 
when using Heidelberg Retinal Tomography and a stereoscopic 
non-mydriatic camera,20 and that moderate agreement can be 

Table 4. Patient encounters with disagreement on flag

Flagged status

Patient encounter GMC Consultant Agreement status

2 Yes No Disagreement

12 No Yes Disagreement

13 Yes No Disagreement
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found between experienced orthoptists and ophthalmologists 
when examining optic disc images for signs of glaucoma.19 

Several studies have explored the role of the optometrist in the 
management or co-management of patients with glaucoma, 
particularly within the United Kingdom.6-16 Many of these studies 
have reported the reliability of allied health professionals in 
shared care models and suggest that appropriately trained non-
medical professionals are able to safely undertake a greater role 
in monitoring glaucoma patients.17 

In concordance with this, we found a substantial agreement 
between the orthoptists and the ophthalmologist in their 
management recommendation of glaucoma patients, with 
similar levels of agreement as those reported in the optometric 
literature.6,7,10,11 Despite these similar findings, it is important to 
note that results cannot be directly compared as agreement 
has been based on different outcome measures. These 
studies have investigated the agreement on the timing of the 
follow-up review,7 the need for treatment,6 and on the medical 
management of patients as related to initiating, increasing and 
decreasing treatment,7 or to a specific protocol10 or algorithm.11 
Others have evaluated the agreement of specific clinical tests 
planned or undertaken.7,10 It is also noteworthy that in our 
study the GMC included patients with stable POAG, ocular 
hypertension and glaucoma suspects, which is similar to some 
glaucoma clinics reported in the literature,10 but not all. Other 
studies have also included patients with a new glaucoma referral 
for triage and other types of glaucoma.6,7,11

In relation to the timing of follow-up, our findings were similar 
to the literature that suggests that allied health professionals 

are generally more conservative or cautious with their timing 
of follow-up than medical practitioners in glaucoma care.7,10 It 
is noteworthy that in the few instances where the orthoptist 
was less conservative than the ophthalmologist, the encounter 
was either missing clinical information in the medical record 
or was a complex case. One encounter related to the target 
IOP being excluded from the notes, which may have led to the 
disagreement observed between the clinicians and the other 
was a patient with central serous retinopathy and Marfan’s 
syndrome. This latter disagreement may suggest that exclusion 
of patients with several comorbidities from an orthoptist-led 
GMC should be considered.

It is important to note some of the limitations of our study. 
In particular, this was a quality assurance audit of a newly 
introduced model of care in a tertiary hospital in Victoria 
representing its initial outcomes with a small cohort of 
patients. The study was also retrospective in nature and the 
ophthalmologist could only make a decision on the clinical 
notes presented, without seeing the patient at the time of the 
encounter. It would be worthwhile to have future studies assess 
agreement using a prospective study design and incorporating 
a greater number of orthoptists. 

CONCLUSION

In conclusion, this study found that patients with stable POAG, 
ocular hypertension and glaucoma suspects can safely be 
monitored by orthoptists in a shared care model. Results of 
this study showed that there is substantial agreement between 
orthoptists and an experienced ophthalmologist when making 
management recommendations. 

Table 5. Patient encounters with agreement on flag, disagreement on review timeframe

Flagged status Timeframe for review
Patient encounter GMC Consultant Agreement status Agreement status
1 Yes Yes Agreement Agreement
3 No No Agreement Agreement
4 No No Agreement Agreement
5 No No Agreement Disagreement
6 No No Agreement Disagreement
7 No No Agreement Agreement
8 No No Agreement Agreement
9 Yes Yes Agreement Disagreement
10 Yes Yes Agreement Disagreement
12 No No Agreement Agreement
14 No No Agreement Agreement
15 No No Agreement Agreement
16 Yes Yes Agreement Agreement
17 Yes Yes Agreement Agreement
18 No No Agreement Disagreement
19 No No Agreement Agreement
20 Yes Yes Agreement Agreement
21 No No Agreement Agreement
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