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Abstract
Background Increasing demand on hospital services has led to the development of alternative community-based services,
often run by optometrists for monitoring ‘stable’ and low-risk glaucoma patients.
Methods An online Delphi exercise was undertaken to derive a consensus definition of ‘stable glaucoma’ amongst opto-
metrists with a special interest in glaucoma. Participants were asked to score their agreement for various clinical parameters.
Results from each round were used to inform subsequent rounds.
Results 31 optometrists participated in the study. 100%, 77%, and 68% completion rates were achieved over three rounds
respectively. Consensus was reached for 7 parameters: Stability should be defined over a period of 36–48 months, summary
measure Visual Field (VF), and/or Trend Analysis should be used to assess VF stability. Two or more decibel (dB) of change
of VF mean deviation (MD) is considered unstable. Intraocular pressure (IOP) should be below a target defined by the
patient’s clinician or a fixed-percentage reduction compared to the presenting IOP. No treatment change during the stability
assessment period is considered stable. Imaging with Ocular Coherence Topography Retinal Nerve Fibre Layer (OCT
RNFL) assessment should be used to define glaucoma stability. Overview by a glaucoma consultant was considered
important for glaucoma monitoring schemes.
Conclusion: This Delphi exercise has generated a consensus definition for glaucoma stability by UK Optometrists with a
specialist interest in glaucoma. This consensus definition can be used to inform the selection of suitable patients from
hospital services for transfer to monitoring in community-based ‘stable’ optometry run glaucoma clinics.

Introduction

Every year, secondary care Ophthalmology services
receive over 172,000 referrals for patients with ‘suspect’
glaucoma [1]. In addition to these new referrals, over 30%
of ongoing glaucoma reviews within hospital eye services
(HES) are for ocular hypertension (OHT) and suspected
glaucoma [2]. These figures are set to rise as the Royal
College of Ophthalmologists (RCOphth) predicts a 44%
increase in glaucoma cases over the next 20 years [3].
This rising demand on finite hospital services highlights
the importance of developing and refining alternative
community-based services often provided by optometrists
for monitoring ‘stable’ and low-risk glaucoma patients
[1, 3]. Optometrist involvement in alternative models of
glaucoma service provision in the UK is well established;
from working within HES to community referral refine-
ment schemes [4–6] and stable glaucoma monitoring
schemes [7, 8].
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The National Institute for Health and Care Excellence
(NICE) guidelines for managing glaucoma outline the
general principles and investigations for monitoring OHT,
glaucoma suspect, and chronic open-angle glaucoma
(COAG) patients [9]. NICE estimates that approximately
one third (56,320 out of the 169,500) of patients with
COAG, suspect COAG, and OHT currently being managed
in secondary care could be managed in the community [9].

The question then arises, how do we define ‘stability’ for
monitoring purposes and identify low-risk patients that are
suitable for transferring into the community. At present,
there is no established consensus on the clinical definition
of ‘Stable Glaucoma’ available in the literature. This defi-
nition is left to the discretion of local service providers
leading to inconsistency within and between glaucoma
departments and community-based schemes.

A definition of ‘stable glaucoma’ would inform the
effective design and commissioning of glaucoma services in
the National Health Service (NHS) by identifying patients
who can be monitored in the community, contribute to
developing standards for these patients to be managed
safely and aid in accurately and consistently identifying
those who need to be re-referred back to secondary care.

As the majority of community-based glaucoma services
are run by optometrists with specialist glaucoma qualifications
[10] and have varying degrees of ophthalmologist oversight—
the optometric interpretation of ‘stable glaucoma’ is important
and relevant in identifying suitable patients for these schemes.

The aim of this study is:

1. To establish a consensus on the definition of ‘stable’
glaucoma amongst optometrists with a special interest
in glaucoma.

2. To evaluate which factors are important when dischar-
ging ‘stable glaucoma’ patients to community-based
schemes.

3. Provide guidance on the parameters of ‘stable glaucoma’
for clinicians involved in community-based services.

Method

To ensure a representative sample, 31 optometrists with a
special interest in glaucoma based in Nottingham, Man-
chester, and Bristol hospital departments, representative for
the range of typical glaucoma units across the country were
approached to participate in the study. This panel was then
consulted [11–13] to establish consensus on the definition
of stable glaucoma. The University of Nottingham School
of Medicine Ethics committee confirmed that this con-
sultative survey did not require ethical approval.

The panel was provided with information about
the survey and subsequently participated in a 3 round
Delphi exercise via the online survey tool Survey Monkey
(https://www.surveymonkey.com/). Each participant was
sent a personalised link and asked to indicate their strength
of agreement for a series of parameters using a 0–10 scoring
scale, where 0 indicated strong disagreement and 10 indi-
cated strong agreement. Each survey round was designed to
take around 15 min to complete.

The clinical parameters explored through 67 questions
were (Fig. 1) (see Supplementary information appendix):

1. Time Period: After what monitoring period is a
patient’s glaucoma considered ‘stable’?

2. Visual Field Methods: Which assessment methods
should be used to define ‘stability’?

3. Imaging Methods: Which imaging assessment
methods should be used to define optic nerve head
‘stability’?

4. Intra-ocular pressure (IOP): What IOP level indicates
‘stability’?

5. Use of drops: Can the total number of IOP lowering
agents drops being used by a patient or a change in
number of drops be used to indicate ‘stability’?

6. Consultant Oversight: What sub-speciality clinical
expertise should consultants overseeing community
monitoring services have?

Fig. 1 Stable Glaucoma: The
Delphi survey explored five
different parameters of
glaucoma stability and the key
features of community stable
glaucoma monitoring clinics.
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7. What patient factors need to be considered prior to
transferring patients into the community?

Based on the NICE glaucoma guidelines, it was antici-
pated that respondent’s answers would assume IOP mea-
surement using Goldmann applanation tonometry and VF
assessment using automated perimetry. After each round,
scores were assessed and descriptive statistics were gener-
ated for each parameter. A group median score 8–10 was
considered to indicate ‘strong agreement with a median
score of 0–2 representing strong disagreement. The use of
median scores to summarise group responses in this way is
common in Delphi research [13] however, median scores in
isolation may disguise a broad range of scores which might
be typical of panel disagreement. To counter this and to add
rigour to our Delphi process, we combined a median score
with an Interquartile Range (IQR) assessment [12–15]. An
IQR score indicates the spread of scores across the range of
scoring options; an IQR of 2 indicates that 50% or more of
responses are within 1 score of the median, an IQR of 8
indicates that scores are more broadly dispersed. To be
confident that agreement about parameters had been reached
we defined consensus as a median score indicating strong
agreement [8–10] or strong disagreement (0–2) in combi-
nation with an IQR of 2 points or less (demonstrating a
concentration of scoring around the median). In all other
circumstances, when there were lower levels of agreement/
disagreement (median 3–7) or dispersed scoring (IQR>2),
consensus was not reached. Alongside the scoring, partici-
pants were also given the opportunity to offer free-text
comments which might contextualize or explain their
responses and allow expansion of options for consideration.

Those parameters where scoring demonstrated consensus
amongst the expert panel were accepted as a characteristic
of stable glaucoma. These questions were then closed and
not presented in subsequent survey rounds.

Where consensus for a parameter was not achieved,
questions were amended (in accordance with previous
scoring and any relevant free-text comments) by re-wording
in such a way as to support the generation of consensus. For
example, the duration of time for monitoring stable glau-
coma was increased to support the generation of panel
agreement about it. Revised parameters, along with sum-
mary scores from previous rounds and any indication of
changes to the parameter, were included in the next iteration
of the survey for scoring. This process was repeated twice in
this amended, 3-round Delphi exercise.

Results

In round 1 there were 31 responses (100%), 24 in round 2
(77%) and 21 in round 3 (68%) [16]. All clinical parameters

explored reached consensus. Ten questions achieved con-
sensus in the first round, ten in the second, and fifteen in the
third. The results for each clinical parameter are presented
in Table 1.

Consensus was achieved that 36–48 months of
monitoring is sufficient to consider patients with OHT/
primary open-angle glaucoma (POAG) (Round 2 (R2)
Median 9 (M9) Interquartile Range 2 (IQR2), R2 M10
IQR1), ‘high’ risk glaucoma (R3 M9 IQR2, R3 M10
IQR0) and ‘low’ risk glaucoma (R3 M10 IQR1, R3 M10
IQR0)—stable.

Consensus was achieved that visual field stability should
be assessed by summary measures of Visual Field Index
(VFI)/ Mean deviation (MD) progression (R2 M8 IQR2) or
trend analysis alone (R2 M9 IQR1). If using a combination of
methods, summary measures of VFI/ MD along with Trend
analysis (R2 M8 IQR2), or a combination of all three—VFI/
MD, Pointwise progression and Trend analysis (R2 M10
IQR0) can be used together. Consensus was achieved that
<2dB and <4dB of change in MD is unstable, no consensus
was reached for 0dB and <1dB.

Consensus was achieved that IOP control can be con-
sidered stable if IOP is either below a target IOP defined by
the patient’s clinician (R1 M8 IQR2) or below a fixed
percentage (%) reduction compared to the presenting IOP
(R3 M8 IQR2).

Consensus was achieved that no change in treatment
during the assessment period is considered stable (R2
M10 IQR1) whilst 3 drop changes is considered unstable
(R1 M0 IQR1). No consensus was reached on 2 drop
changes or the number of agents required for the opti-
misation of IOP control being an important factor to
consider for stability.

Consensus was achieved that when choosing from a
single imaging technique Ocular Coherence Topography
Retinal Nerve Fibre Layer (OCT RNFL) assessment (R1
M9 IQR2) should be used to define structural glaucoma
stability. In terms of combinations of techniques, Optic disc
photos and OCT RNFL assessment can be used together
(R2 M8 IQR2).

For all independent community glaucoma monitoring
schemes run by optometrists with Glaucoma Higher Qua-
lifications as outlined in the Common Clinical Competency
Framework (OCCCF) for Non-medical Ophthalmic
Healthcare Professions in Secondary Care: Glaucoma [17],
there was strong agreement consensus that they should be
overseen by consultants with glaucoma speciality expertise.
(R1 M10 IQR2)

For all community scheme models: (1) without con-
sultant overview (R1 M10 IQR1), (2) overseen by general
ophthalmologists (R1 M10 IQR1) and (3) overseen by a
consultant with glaucoma expertise (R1 M10 IQR0)—
there was strong consensus agreement that an assessment
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Table 1 Clinical parameters with individual questions presented with results: round number, median and IQR result.

Clinical question Median (M) and Interquartile range (IQR)

Consensus reached Strong
agreement M 8–10 IQR < 2

No agreement reached
M 3–7 or IQR > 2

Consensus reached Strong
disagreement M 0–2 IQR < 2

Assuming a patient is diagnosed with OHT/ POAG, if all
the measured parameters are stable, after how many months
of monitoring would you consider the patient as stable?

12 months

24 months R3: M 1, IQR 4

36 months R2: M 9, IQR 2 R3: M 7, IQR 3

48 months R2: M 10, IQR 1

Patients with ‘High risk’ glaucoma

12 months R3: M 3, IQR 5

24 months R3: M 7, IQR 6

36 months R3: M 9, IQR 2

48 months R3: M 10, IQR 0

Patients with ‘Low risk’ glaucoma

12 months R3: M 7, IQR 4

24 months R3: M 9, IQR 3

36 months R3: M 10, IQR 1

48 months R3: M 10, IQR 0

What method of assessment should be used to define VF
stability?

Summary measure VFI/MD progression R2: M 8, IQR 2

Trend analysis R2: M 9, IQR 1

Point wise progression R2: M 7, IQR 2

Which combination should be used to define VF stability

VFI/ MD and Point wise progression R2: M 8, IQR 3

VFI/ MD and Trend analysis R2: M 8, IQR 2

Point wise progression and Trend analysis R2: M 7, IQR 3

VFI/ MD, Point wise progression and Trend analysis R2: M 10, IQR 0

When deciding if a glaucoma patient is stable, what
method should be used, in your opinion to define
adequate IOP?

IOP controlled below a target IOP defined by the patient’s
clinician

IOP control of a fixed percentage (%) reduction compared
to the presenting IOP

R1: M 8, IQR 2

IOP controlled below a fixed reference IOP (i.e
21 mmHg/18 mmHg)

R3: M 8, IQR 2 R3: M 6, IQR 4

IOP controlled below a target IOP generated by an
independent target IOP algorithm i.e Canadian Consensus
on target IOP setting

R3: M 7, IQR 2

In your opinion what statement(s) is(are) consistent with
glaucoma stability:

No treatment change during the stability
assessment period

R2: M 10, IQR 1 R3: M 4, IQR 4 R1: M 0, IQR 1

Less than 2 drop changes for optimisation of IOP control
during the assessment period for stable glaucoma

R3: M 9, IQR 5

Less than 3 drop changes for optimisation of IOP control
during the assessment period for stable glaucoma

R3: M 6, IQR 5
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Table 1 (continued)

Clinical question Median (M) and Interquartile range (IQR)

Consensus reached Strong
agreement M 8–10 IQR < 2

No agreement reached
M 3–7 or IQR > 2

Consensus reached Strong
disagreement M 0–2 IQR < 2

The use of 1 agent for optimisation of IOP control during
the assessment period for stable glaucoma

R3: M 3, IQR 5

The use of 2 agents for optimisation of IOP control during
the assessment period for stable glaucoma

R3: M 8, IQR 6

The use of 3 agents for optimisation of IOP control during
the assessment period for stable glaucoma

The number of agents required for the optimisation of IOP
control is not important for defining glaucoma stability

In your opinion what method of imaging or combination
of imaging techniques should be used to define structural
glaucoma stability?

OCT RNFL assessment alone R1: M 9, IQR 2

OCT Optic disc structural evaluation R2: M 5 IQR 3

Stereoscopic optic disc photos R2: M 5, IQR 3

Optic disc photos R2: M 3, IQR 3

Combinations:

Optic disc photos and OCT RNFL assessment R2: M 8, IQR 2

OCT RNFL assessment and OCT Optic disc structural
evaluation

R2: M 8, IQR 3

Optic disc photos and OCT Optic disc structural
evaluation

R2: M 7, IQR 4

Independent glaucoma monitoring schemes should be
overseen by:

Consultant ophthalmologist with glaucoma specialty
expertise

R1: M 10, IQR 2

Consultant overview not necessary R3: M 2.5, IQR 5.5

Consultant Ophthalmologist without glaucoma specialty
expertise

R3: M1.5, IQR 3.5

When referring patients to a glaucoma monitoring
service, run by optometrists with Higher Certificate
Glaucoma A or Glaucoma B or level III or IV
qualifications2:

An assessment of glaucoma stability should be made
before patients are transferred to a glaucoma
monitoring scheme

with no consultant overview: R1: M 10, IQR 1

overseen by a consultant w/o glaucoma expertise: R1: M 10, IQR 1

overseen by a consultant with glaucoma expertise: R3: M 10, IQR 0

Only patients with ‘stable’ glaucoma should be transferred
to a glaucoma monitoring scheme

with no consultant overview: R1: M 10, IQR 1

overseen by a consultant w/o glaucoma expertise: R3: M 9, IQR 4

overseen by a consultant with glaucoma expertise: R3: M 8, IQR 2

Glaucoma severity is not an important factor to consider
when discharging patients to a glaucoma monitoring scheme

with no consultant overview: R1: M 0, IQR 1

overseen by a consultant w/o glaucoma expertise: R2: M 1, IQR 2

overseen by a consultant with glaucoma expertise: R2: M1, IQR 2
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of glaucoma stability should be made before patients are
transferred to a glaucoma-monitoring scheme.

Only patients with ‘stable’ glaucoma should be trans-
ferred to schemes without consultant overview or those
overseen by a consultant with glaucoma expertise, no
consensus reached for schemes overseen by a general
ophthalmologist.

Severity, type of glaucoma and patients age were generally
regarded important factors to consider when discharging
patients to a community-based monitoring scheme. No con-
sensus was reached for type of glaucoma or patient age being

an important factor to consider when discharging to a com-
munity scheme with glaucoma consultant oversight.

Discussion

Since its first use in the United States Air-Force to reach a
consensus amongst military experts in the RAND project in
the 1950’s [18], the Delphi method has become an establish
method of consensus development within medicine [19–21]
and the glaucoma field [22–30].

Table 1 (continued)

Clinical question Median (M) and Interquartile range (IQR)

Consensus reached Strong
agreement M 8–10 IQR < 2

No agreement reached
M 3–7 or IQR > 2

Consensus reached Strong
disagreement M 0–2 IQR < 2

The type of glaucoma is not important when discharging
patients to a community based glaucoma monitoring scheme
with no consultant overview: R1: M 0, IQR 1

overseen by a consultant w/o glaucoma expertise: R3: M 0, IQR 1

overseen by a consultant with glaucoma expertise: R3: M 0, IQR 3

The patient’s age is not an important factor to consider when
discharging patients to a community based glaucoma
monitoring scheme

with no consultant overview: R3: M 2, IQR 2

overseen by a consultant w/o glaucoma expertise: R3: M 1, IQR 5 R1: M 0, IQR 2

overseen by a consultant with glaucoma expertise:

Assume that Visual Field tests were performed reliably over
a 3-year period, and at appropriate intervals.

When considering discharging a patient to the community
glaucoma monitoring service, run by optometrists with
Higher Certificate Glaucoma A or Glaucoma B or level III or
IV qualifications: what amount of visual field loss would be
you consider as being ‘clinically stable’, using MD (R2: M8,
IQR 2) as the measure of visual field stability.

Please rank the below options from 1 (strong disagreement)
to 4 (strong agreement) by highlighting your choice.

with no consultant overview:

0 dB change in visual field R3: M 4, IQR 0

<1 dB change in visual field R3: M 3, IQR 1

<2 dB change in visual field R3: M 1, IQR 1

< 4 dB change in visual field R3: M 1, IQR 0

overseen by a consultant w/o glaucoma expertise:

0 dB change in visual field R3: M 4, IQR 0

<1 dB change in visual field R3: M 3, IQR 1

<2 dB change in visual field R3: M 2, IQR 1

< 4 dB change in visual field R3: M 1, IQR 0

overseen by a consultant with glaucoma expertise:

0 dB change in visual field

<1 dB change in visual field R3: M 4, IQR 0

<2 dB change in visual field R3: M 4, IQR 1 R3: M 2, IQR 1

< 4 dB change in visual field R3: M 1, IQR 0
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Consensus was reached for 35 questions across all the
fundamental clinical parameters explored.

(1) Monitored over 48 months
(2) IOP control below a target defined by the patients’

clinician
(3) Visual field loss monitored by Summary measures of

VFI/ MD progression
(4) <2 dB of change in MD
(5) OCT RNFL assessment of Optic nerve head stability
(6) No change to the medication regime

Consensus on the delivery community glaucoma mon-
itoring schemes is that:

(1) They should be overseen by consultants with
glaucoma speciality expertise

(2) Assessment of glaucoma stability should be made
before patients are transferred to a

(3) glaucoma-monitoring scheme
(4) Only patients with ‘stable’ glaucoma should be

transferred to these schemes
(5) Severity, type of glaucoma and patients age should be

considered before discharging patients to a
community-based monitoring scheme.

This is the first attempt to generate a consensus definition
of ‘stable glaucoma’ amongst allied health professionals
involved in the delivery of glaucoma care in primary and
secondary care settings.

The opinion of optometrists with a specialist interest in
glaucoma is essential to the configuration and development
of community schemes. These optometrists will be pri-
marily responsible for delivery of these services and thus
their views on patient suitability are vital for the effective
delivery of community schemes. In addition, as key mem-
bers of commissioning committees, optometrists play a
crucial role in the commissioning of these community
schemes.

In comparison to a recent study [22] using similar
methodology to generate a consensus definition of ‘stable
glaucoma’ amongst UK based glaucoma consultants, con-
sensus between optometrists was reached for a greater
number of parameters (35 vs 21), in earlier rounds (Fig. 2).

In addition, consensus was reached for the definition of
stability across all clinical parameters which was not the
case in the consultant exercise. This suggests that there is
greater agreement between specially trained and accredited
Optometrists working within glaucoma schemes than
amongst Glaucoma consultants. The lack of consensus
between consultants in comparison to optometrists may be
explained by a difference in practice populations exposure.
In the current NHS secondary care setting, there are far

fewer stable patients as these have largely been transferred
to low-risk glaucoma monitoring clinics in hospital and
community settings. Consultant practice is largely focused
on complex, high-risk patients—this may impact consultant
perspective when attempting to define ‘stable glaucoma’.

The corollary of this case mix difference is that opto-
metrists involved in delivery of glaucoma monitoring
schemes are primarily exposed to less severe or complex
non-progressing patients which may provide them with the
confidence to express an opinion on parameters for stability
which are more consistent and allow consensus to be
achieved.

Despite the difference in the number of parameters
reaching consensus, there is considerable overlap between
consultant and optometrist agreement for the parameters
where consensus was reached and there were no parameters
where they disagreed (Table 2).

In the Delphi survey of Glaucoma Consultants; although
there was a trend of agreement for longer durations of fol-
low up, no consensus was reached for the monitoring time
period required to define stability. There was strong
agreement on IOP stability was below a target defined by
the patient’s clinician and no consensus on that reduced by a
fixed percentage. The number of agents required for IOP
optimisation was deemed an important consideration for
stability and there was no agreement on a single imaging
modality.

It is acknowledged that differences in group composition
may lead to a difference in judgements. This sampling issue
may reflect degree of knowledge or area of practice—thus
combining results from the survey of Glaucoma consultants
and that of Glaucoma specialist optometrists would give us
the most robust definition of ‘stable glaucoma’.

There have been four published studies comparing the
clinical management between consultant glaucoma oph-
thalmologists and glaucoma specialist optometrists.

Azuara-Blanco et al explored the accuracy of accredited
glaucoma optometrists working in the community, in the

Fig. 2 The number of questions that reached consensus at each round
of the Delphi Consensus survey of UK glaucoma consultants compared
to the survey of specialist optometrists.
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Table 2 Comparison of clinical parameter results between Glaucoma consultants and Optometrists with a specialist interest in Glaucoma.

Clinical question Consultants Optometrists

Assuming a patient is diagnosed with OHT/ POAG, if all the measured parameters are
stable, after how many months of monitoring would you consider the patient as stable?

36 months R2: M 9, IQR 3 R2: M 9, IQR 2

48 months R2: M 9, IQR 4.5 R2: M 10, IQR 1

Patients with ‘High risk’ glaucoma

36 months R3: M 8, IQR 5 R3: M 9, IQR 2

48 months R3: M 9, IQR 3 R3: M 10, IQR 0

Patients with ‘Low risk’ glaucoma

36 months R3: M 9, IQR 3 R3: M 10, IQR 1

48 months R3: M 10, IQR 2.25 R3: M 10, IQR 0

What method of assessment should be used to define VF stability?

Summary measure VFI/MD progression R2: M 8, IQR 2 R2: M 8, IQR 2

Trend analysis R2: M 8, IQR 2 R2: M 9, IQR 1

Which combination should be used to define VF stability

VFI/ MD and Trend analysis No consensus reached R2: M 8, IQR 2

VFI/ MD, Point wise progression and Trend analysis No consensus reached R2: M 10, IQR 0

When deciding if a glaucoma patient is stable, what method should be used, in your
opinion to define adequate IOP?

IOP controlled below a target IOP defined by the patient’s clinician R1: M 9, IQR 2 R1: M 8, IQR 2

IOP control of a fixed percentage (%) reduction compared to the presenting IOP No consensus reached R3: M 8, IQR 2

In your opinion, what statement(s) is(are) consistent with glaucoma stability:

No treatment change during the stability assessment period R1: M 10, IQR 1.5 R2: M 10, IQR 1

Less than 3 drop changes for optimisation of IOP control during the assessment period for
stable glaucoma

R1: M 1, IQR 2 R1: M 0, IQR 1

The number of agents required for the optimisation of IOP control is not important for
defining glaucoma stability

R3: M 0, IQR 0 No consensus reached

In your opinion what method of imaging or combination of imaging techniques should be
used to define structural glaucoma stability?

OCT RNFL assessment alone No consensus reached R1: M 9, IQR 2

Combinations:

Optic disc photos and OCT RNFL assessment No consensus reached R2: M 8, IQR 2

Independent glaucoma monitoring schemes should be overseen by:

Consultant ophthalmologist with glaucoma specialty expertise R1: M 10, IQR 1 R1: M 10, IQR 2

Consultant overview not necessary R1: M 0, IQR 2 No consensus reached

An assessment of glaucoma stability should be made before patients are transferred to a
glaucoma monitoring scheme

with no consultant overview: R1: M 10, IQR 1 R1: M 10, IQR 1

overseen by a consultant w/o glaucoma expertise: R2: M 10, IQR 0 R1: M 10, IQR 1

overseen by a consultant with glaucoma expertise: R2: M 10, IQR 1.25 R3: M 10, IQR 0

Only patients with ‘stable’ glaucoma should be transferred to a glaucoma monitoring scheme

with no consultant overview: R1: M 10, IQR 1 R1: M 10, IQR 1

overseen by a consultant w/o glaucoma expertise: R2: M 9, IQR 2 No consensus reached

overseen by a consultant with glaucoma expertise: R3: M 8.5, IQR 1.25 R3: M 8, IQR 2

Glaucoma severity is not an important factor to consider when discharging patients to a
glaucoma monitoring scheme

with no consultant overview: R1: M 0, IQR 1 R1: M 0, IQR 1

overseen by a consultant w/o glaucoma expertise: R2: M 0, IQR 1 R2: M 1, IQR 2

overseen by a consultant with glaucoma expertise: R3: M1, IQR 2 R2: M1, IQR 2
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diagnosis and treatment recommendation for glaucoma in
comparison to a hospital-based glaucoma consultant [31], two
papers compared the management of glaucoma patients
between glaucoma specialist optometrists and ophthalmologists
in a hospital setting [32, 33], and one paper assessed the
decision making of glaucoma specialist optometrists vs oph-
thalmologists within a shared care community scheme [34]. All
found high levels of agreement between the two professional
groups which is consistent with the findings of this study.

Based on the combined findings of both Delphi exer-
cises, we suggest that the following can be used as a
practical, working definition of stable glaucoma:

Glaucoma may be defined as ‘stable’ when

● Monitored over a 48-month period.
● IOP remains below the target IOP defined by the

patients’ clinician, or a fixed % reduction compared to
the presenting IOP.

● There are no medication changes during this period.
● There is <2dB of change in MD.

Independent community glaucoma monitoring schemes
should be overseen by consultants with glaucoma speciality
expertise. Prior to discharging patients to a glaucoma-
monitoring scheme assessment of glaucoma stability should
be made. Only patients with ‘stable’ glaucoma should be
transferred to these schemes and severity; type of glaucoma
and patients age should be considered before discharging
patients to a community-based monitoring scheme.

Our aim was to generate a consensus agreement for
defining stable glaucoma to develop a criterion for patient
discharge from secondary care to community monitoring
schemes and to determine the ideal level of oversight
required for these schemes.

This consensus definition of ‘stable glaucoma’ will allow
clear Identification of patients currently in secondary care
services that are suitable for community monitoring, help to
set monitoring parameters for patients within community
schemes and to identify those who need to be re-referred
back to secondary care resulting in increased consistency
and transparency within glaucoma service provision.

Limitations

In this survey, we explored the definition of stable glau-
coma using the current standard clinical parameters
recommended by NICE to evaluate and monitor glaucoma.
This provides a pragmatic approach, familiar and available
to all respondents. However, in the future it is possible that
additional clinical parameters may be measured routinely
and become part of the standard monitoring process. In the
case of pachymetry and hysteresis, both are incorporated
into the measurement of IOP undertaken by the ocular
response analyser and this may become standard practise for
assessment of IOP in future. Such developments would be
important to include in future studies.

Although the optometrists recruited for this panel pre-
dominantly work in a hospital setting, arguably they might
be considered to be also representative of those who work
in the community, as there is an overlap in their training
and accreditation and in at least a proportion of the glau-
coma case mix they are likely to have encountered. Pub-
lished evidence shows that the selection of the participants
has little impact on the group decision as long as the
selection reflects the range of experience and character-
istics of the population from which the participants are
selected [35]. Having less than six participants has low
reliability and with large groups (above 12) the increase in

Table 2 (continued)

Clinical question Consultants Optometrists

The type of glaucoma is not important when discharging patients to a community based
glaucoma monitoring scheme

with no consultant overview: R1: M 0, IQR 2 R1: M 0, IQR 1

overseen by a consultant w/o glaucoma expertise: R1: M 1, IQR 2 R3: M 0, IQR 1

overseen by a consultant with glaucoma expertise: R3: M 1, IQR 1.25 No consensus reached

The patient’s age is not an important factor to consider when discharging patients to a
community based glaucoma monitoring scheme

with no consultant overview: R2: M 1, IQR 2 R3: M 2, IQR 2

overseen by a consultant w/o glaucoma expertise: No consensus reached R1: M 0, IQR 2

overseen by a consultant with glaucoma expertise: No consensus reached No consensus reached

Assume that Visual Field tests were performed reliably over a 3-year period, and at appropriate
intervals.

0 dB change in visual field is stable Strong Agreement No consensus reached

<<4 dB change in visual field is stable Strong disagreement Strong disagreement
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reliability needs to be balanced with diminishing return
rates [11]. Thus, reliable outcomes can be obtained with a
relatively small Delphi panel size with a response rate of
over 70% [16].

Conclusion

We believe this study has achieved a practical consensus
definition of ‘stable’ glaucoma for evaluation of transfer of
patients to primary care glaucoma monitoring schemes and
a consensus that all such schemes should have glaucoma
consultant oversight. This consensus will aid planning and
allow consistent modelling of future primary care glaucoma
monitoring schemes.

Summary

What was known before

● The rising demand on finite hospital Ophthalmology
services highlights the importance of developing and
refining alternative community-based services for mon-
itoring stable and low-risk glaucoma patients. The
question then arises, how do we define stability for
monitoring purposes and identify low-risk patients that
are suitable for transferring into the community. At
present, there is no established consensus on the clinical
definition of Stable Glaucoma available in the literature.
This definition is left to the discretion of local service
providers leading to inconsistency within and between
glaucoma departments and community-based schemes.
A definition of stable glaucoma would inform the
effective design and commissioning of glaucoma
services in the National Health Service (NHS) by
identifying patients who can be monitored in the
community, contribute to developing standards for these
patients to be managed safely and aid in accurately and
consistently identifying those who need to be re-referred
back to secondary care.

What this study adds

● Glaucoma may be defined as stable when: monitored
over a 48-month period, IOP remains below the target
IOP defined by the patients clinician, or a fixed %
reduction compared to the presenting IOP, there are no
medication changes during this period, there is <2 dB of
change in MD Independent community glaucoma
monitoring schemes should be overseen by consultants
with glaucoma speciality expertise. Prior to discharging
patients to a glaucoma-monitoring scheme assessment of

glaucoma stability should be made. Only patients with
stable glaucoma should be transferred to these schemes
and severity; type of glaucoma and patients age should
be considered before discharging patients to a
community-based monitoring scheme. We believe this
study has achieved a practical consensus definition of
stable glaucoma for evaluation of transfer of patients to
primary care glaucoma monitoring schemes and a
consensus that all such schemes should have glaucoma
consultant oversight. This consensus will aid planning
and allow consistent modelling of future primary care
glaucoma monitoring schemes.
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