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Purpose: To describe the pattern of glaucoma-service delivery in Scotland and identify areas 

for improvement, taking into account Scottish General Ophthalmic Services (GOS) arrangements 

and the Eye Care Integration project, and to design Scottish Intercollegiate Guidelines Network 

(SIGN) guidelines to refine the primary and secondary interface of glaucoma care.

Materials and methods: A glaucoma-survey questionnaire was sent to all consultant glau-

comatologists in Scotland. The design of SIGN guidelines was based on the results of the 

questionnaire using SIGN methodology.

Results: Over 90% of Scottish glaucoma care is triaged and delivered within hospital services. 

Despite GOS referral, information is variable. There are no consistent discharge practices to the 

community. These results led to defined research questions that were answered, thus formulating 

the content of the SIGN guidelines. The guideline covers the assessment of patients in primary 

care, referral criteria to hospital, discharge criteria from hospital to community, and monitoring 

of patients at risk of glaucoma.

Conclusion: With increasing age and limitations to hospital resources, refining glaucoma 

pathways between primary and secondary care has become a necessity. Scotland has unique 

eye care arrangements with both the GOS and Eye Care Integration project. It is hoped that 

implementation of SIGN guidelines will identify glaucoma at the earliest opportunity and reduce 

the rate of false-positive referrals to hospital.
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Introduction
Glaucoma is a leading cause of preventable global blindness,1 and disease prevalence 

in the UK is 2.0% in those aged over 40 years.2 It is estimated that over two-thirds of 

this patient population is undiagnosed.3 Case detection in the UK is by community 

optometrists, with onward referral for further assessment in shared care and hospital 

eye services (HES). The optometrists in the UK and especially in Scotland, in addi-

tion to prescribing glasses, may act as primary care ophthalmic practitioners, giving 

them opportunities to diagnose and monitor disease, and also treat ophthalmic dis-

eases if they possess a postgraduate qualification in independent prescribing. Once a 

diagnosis of ocular hypertension (OHT) or glaucoma is made, patients are referred 

to the HES that are operating inside most of the 14 regional National Health Service 

(NHS) boards throughout Scotland. Following referral, they are seen into a general 

ophthalmology clinic, where a diagnosis is made and a management plan is estab-

lished. In cases of advanced glaucoma, challenging management, or if they require 

an operation, patients are referred internally to the consultant glaucomatologist with 

a special interest in glaucoma for an expert opinion. This process is fraught with 
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challenges, ranging from disparate detection strategies and 

lack of well-defined criteria for referral to HES to delayed 

time for hospital appointments.4

A unique feature in Scotland, felt at the time to potentially 

aid glaucoma detection, was the introduction of the General 

Ophthalmic Services (GOS)5 contract in 2006, which had 

two major objectives: first to facilitate easy access to an eye 

test in order to improve early diagnosis and initiate prompt 

treatment for newly diagnosed diseases, and second to reduce 

the burden of false-positive referrals to the HES.5

Within the GOS, every adult between the age of 16 and 59 

years is entitled to a free eye test biennially, with the exception 

of those above the age of 40 years with a first-degree relative 

diagnosed with glaucoma, who can attend annually. Those 

diagnosed with OHT or glaucoma are also entitled to yearly 

tests independently of their age-group. In addition to perform-

ing refraction, the test includes intraocular pressure (IOP) mea-

surement, visual field tests, and dilated fundoscopy to assess 

the optic nerve head, and also allows for repeat testing.5

Another unique element to the Scottish eye care services 

is the Eye Care Integration project,6 launched in 2013, which 

aims to electronically connect all community optometrists 

to HES to allow electronic referrals with attached digital 

ophthalmic images. The key feature is that referral is based 

on five disease-specific forms (glaucoma, macula, cataract, 

pediatric, and general) with electronic feedback to optometry. 

The electronic referral system hopes to reduce time from 

referral to treatment, allocate each patient to the correct clinic 

at the first hospital visit, reduce unscheduled attendances, 

and finally identify patients suitable for community care. 

This system therefore stands potentially to impact glaucoma 

services significantly, particularly as this process is sensi-

tively dependent on accurate referral information, including 

detail of the optic disk appearance, which is best captured 

through images.6

Following the introduction of the GOS contract, the num-

ber of patients receiving free eye tests in Scotland between 

2006 and 2007 was 613,000, and this increased every year 

by 10%–12% to over 1.8 million in 2011, with a consequent 

direct increase in the number of referrals, also by 10%–15% 

every year, despite a stable Scottish population.7,8 In addition, 

although not directly quantifiable in Scotland, the publication 

of the National Institute for Health and Care Excellence (NICE) 

glaucoma guideline CG85 in 20092 was felt to increase further 

the number of referrals to HES, especially in the ocular hyper-

tensive group of patients. The representative optometrist bodies 

advised that regardless of any suggested solutions made by their 

local primary care organization or local ophthalmologists, for 

legal defense purposes, all patients with IOP over 21 mmHg 

should be referred to HES.

Therefore, in Scotland, despite the GOS and Eye Care 

Integration project, the interface between primary and sec-

ondary glaucoma care was left with inconclusive guidance 

on which patients to refer from community to HES, in the 

face of increasing eye tests and hospital referrals. It was felt 

that specific guidelines for Scotland were required in order 

to maximize the potential of the existing service infrastruc-

ture. Additionally, there was possible scope to have low-risk 

glaucoma suspects and ocular hypertensives monitored in 

the community within agreed guidance without the risk of 

visual loss.

The aim of this paper is to describe the current pattern of 

glaucoma-service delivery in Scotland and highlight areas 

for potential improvement and refinement, thus leading to 

the need and process of Scottish Intercollegiate Guidelines 

Network (SIGN) guidelines. The former was achieved 

through a questionnaire survey and the latter through the 

SIGN process, established for over 20 years in Scotland.9

Materials and methods
Survey of consultant glaucomatologists
In 2013, we sought responses from all Scottish consultant 

glaucomatologists, identified through the Scottish Glaucoma 

group, to a questionnaire developed to ascertain current needs 

and glaucoma-service provision in Scotland. The consultants 

were asked to supply information on the source of new refer-

rals, triage processes, where and by whom new and follow-up 

patients are seen, and discharge processes. They were also 

asked for information on the allocation of appointments and 

any improvements with referral information that could refine 

the triage process. Where possible, information on case mix 

and shared care practice was also ascertained.

Scottish Intercollegiate Guidelines 
Network
SIGN develops evidence-based clinical practice guidelines 

for the NHS in Scotland. Guideline development is under-

taken by a multidisciplinary team with national representa-

tion. The first stage of the SIGN process is to identify the key 

questions to be addressed in the guideline, which are then 

developed within small subgroups of the SIGN committee 

facilitated by the guideline coordinator. Recommendations 

are explicitly linked to supporting evidence from a critical 

evaluation of systematic reviews relevant to the key ques-

tions. An initial guideline is presented at an open forum 

and then sent for global peer review. The final guideline 
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incorporates all feedback and makes evidence-based scien-

tific recommendations and good clinical practice points that 

have specific relevance to the region and existing health 

service infrastructure. The current guideline was influenced 

by the responses received from the glaucoma questionnaire 

and the SIGN peer-review process. Account was also taken of 

consultation with the College of Optometrists, Royal College 

of Ophthalmologists, NICE guidelines on management of 

patients with suspected glaucoma and OHT, and other key 

stakeholders.9

Results
Glaucoma survey
Of the 16 consultant glaucomatologists, 13 responded across 

the 14 Scottish health boards. Although three did not fill in 

the questionnaire, they cited colleagues who worked in the 

same health board, so we had a response from all Scottish 

health boards. Apart from Fife, all other health boards gave 

estimates for the questionnaire survey.

In 2013, there were approximately 15,000 referrals to the 

HES glaucoma services from community optometry. This 

result concurs with the Information Services Division, which 

has a similar figure of between 14,500 and 16,000.7

Nearly, all referrals (90%) are triaged by consultants, and 

the remainder by specialist nurses or hospital optometrists. 

When information on missing referral information was asked 

for, the estimated absence of referral information varied from 

10% to 40%, with visual field most commonly cited as being 

absent, followed by optic disc assessment and finally IOP. 

The Fife Health Board was able to return accurate informa-

tion by interrogating a glaucoma electronic patient record.10 

In one Fife hospital, analysis of 787 consecutive referrals 

between 2006 and 201211 showed that 597 (75.9%) patients 

had IOP measurement, 614 (78%) optic disc assessment, and 

640 (81.3%) visual field testing.

The majority of all new referrals (.95%) were allo-

cated an appointment. Once patients were allocated an HES 

appointment, approximately 90% of new patients and 80% 

of follow-up patients were seen in a consultant-led service 

in hospital. The remainder were seen in hospital in an 

optometrist-, specialist nurse-, or orthoptist-led service, with 

the exception of one health board that had service arrange-

ments with community optometry.

Across the health boards, 70%–80% of referrals were 

felt to be appropriate, with about one in five patients being 

categorized as normal. The Fife Health Board was able 

to give exact figures of 197 (25%) normal and 590 (75%) 

glaucoma suspects, and glaucoma or ocular hypertensive 

patients over a 6-year period in one hospital between 2006 

and 2012 by extracting data from a glaucoma electronic 

patient record.11

It was the practice to discharge to a named optometrist in 

about a third of cases, and to any optometrist with a generic 

letter in two-thirds of discharges. One health board had 

service-level arrangements with a shared care community 

optometry service for formalized discharge processes and 

continued monitoring.

Two health boards returned detail on shared care ser-

vices. Grampian has a glaucoma shared care service unique 

to Scotland, whereby a group of community optometrists 

received training and accreditation to improve diagnostic 

accuracy, reduce unnecessary referrals to HES, and initiate 

glaucoma medication promptly, avoiding delays associated 

with referral to HES. This initiative also has arrangements in 

place for discharge of patients from HES to community.12 The 

South Glasgow Shared Care Service runs within the HES. 

It is delivered by a team of trained glaucoma practitioners 

(orthoptists, optometrists, and specialist nurses) and under-

takes monitoring of stable glaucoma patients. The service is 

overseen but not directly run by consultants, and functions 

using strict diagnostic criteria and protocols.13

In summary, the questionnaire showed the need to 

refine referral information and reduce the false-positive 

referral rate to HES. Additionally, there were no consistent 

arrangements for discharge from primary to secondary 

care or shared care services in primary care, except for the 

Grampian model.12

SIGN guidelines
The broad remit of this process was to provide a clini-

cal guideline for primary care assessment and referral of 

glaucoma suspects of any subtype from community to HES 

and guidance for safe discharge of patients back to primary 

care after HES assessment with and without treatment. Full 

details of the process and the guideline can be found on the 

SIGN website.9 In brief, the main recommendations and good 

practice points are described in the following sections.

Primary care examination of glaucoma-
suspect and OHT patients
In connection with referral from community to HES, the 

following examination techniques are recommended before 

referral.

1.	 Measurement of IOP. A minimum of two IOP readings 

on a single occasion are measured using the same 

tonometer. To promote consistency across primary 
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and secondary care services, Goldmann or Perkins 

tonometry is considered good practice.

2.	 Optic disc assessment. Discs should be examined fol-

lowing dilation of pupils, unless there is a risk of angle 

closure. Detailed evaluation is recommended, taking 

into account disc size and narrowest rim:disc ratio 

in line with Spaeth’s disc damage likelihood scale, 

cup:disc ratio asymmetry, and all other signs of glau-

coma. When referring patients to HES, transmission of 

optic disc images with the electronic referral letter is 

recommended.

3.	 Visual field assessment. Standard automated perimetry 

or frequency-doubling technique with a minimum of 

two visual fields is recommended, unless the first test 

is unequivocal. The use of the same technology across 

primary and secondary care promotes direct comparison 

and consistency.

4.	 Measurement of central corneal thickness (CCT).

5.	 Van Herick method to assess depth of anterior chamber. 

Gonioscopy should be performed only if within the clini-

cal experience and competence of the practitioner.

Guidance criteria for referral to HES of 
glaucoma-suspect and OHT patients
Following the assessment of patients in primary care, guid-

ance on referral criteria are outlined in Figure 1. There was 

no systematic review evidence that studied the effectiveness 

of referral criteria. The following are good clinical practice 

points based on the Health Technology Assessment pro-

gram on surveillance for OHT,14 NICE glaucoma-treatment 

guideline CG85,2 joint guidance from the Royal College 

of Ophthalmologists and College of Optometry,15 and the 

expertise of the SIGN group.9

1.	 Irrespective of IOP, patients with one or more of the fol-

lowing clinical signs should be referred to HES:

–	 Optic disc signs consistent with glaucoma

Figure 1 Flowcharts of referral criteria.
Abbreviations: HES, hospital eye services; IOP, intraocular pressure; CCT, central corneal thickness.
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–	 Reproducible visual field defect consistent with 

glaucoma

–	 Risk of angle closure (using Van Herick technique if 

the peripheral anterior chamber width is one quarter 

or less of corneal thickness, or using gonioscopy 

if $270° of posterior pigmented trabecular meshwork 

is not visible)

2.	 OHT .25 mmHg may be considered for referral to HES, 

irrespective of CCT

3.	 OHT with IOP ,26 mmHg and CCT ,555 µm should 

be referred to HES if the patient is aged #65 years

4.	 OHT ,26 mmHg and CCT $555 µm may be monitored 

in the community.

Guidance criteria for possible discharge 
from HES to primary care
This guidance resulted from evidence based information, 

and its summary points mirror the guidance for referral into 

HES, and are outlined in Figure 2.

1.	 Untreated OHT of ,26 mmHg, CCT $555  µm, and 

otherwise normal examination

2.	 Untreated OHT of .25 mmHg, otherwise normal exami-

nation, and low lifetime risk of visual disability

3.	 Treated OHT where rereferral criteria are documented

4.	 Postprophylactic iridotomy for primary angle closure, 

with open angles, not on glaucoma medication, and with 

no evidence of glaucoma

5.	 Patients with treated glaucoma should be monitored in 

HES. Discharge to locally accredited glaucoma optom-

etrists should only be considered at the discretion of 

the consultant ophthalmologist, when this is in the best 

interests of the patient and with mutual consent. Robust 

arrangements should be in place for follow-up and 

frequency of monitoring, and criteria for rereferral to 

HES should be individualized.

For all of these discharge criteria, discussion and consent 

with the patient is required, with detailed discharge letters 

and rereferral to HES criteria.

Figure 2 Flowchart of discharge criteria.
Abbreviation: CCT, central corneal thickness.
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An exemplar discharge summary is included in the guide-

line, outlining all the information required for safe discharge. 

Close liaison with the patient’s optometrist is required, and 

qualitative studies suggest that patients value continuity of 

care with the same professional.16

Monitoring patients at risk of glaucoma in 
the community
Finally, guidance is given on monitoring patients at risk of 

glaucoma with methods and frequency of examination in 

patients with OHT, postprophylactic iridotomy secondary 

to primary angle closure, pseudoexfoliation, pigment dis-

persion, and optic disc anomalies to include myopic, tilted, 

and disc drusen.

Discussion
This is the first survey to provide information on the pattern 

of glaucoma-service delivery across Scotland. The collec-

tive feedback across all health boards highlighted the areas 

that could be improved, potentially to refine the primary and 

secondary glaucoma ophthalmic care interface. The survey 

was only able to collate estimated information, apart from one 

health board that provided accurate electronic information. 

Nevertheless, the responses revealed collaborative trends 

between health boards and Information Services Division 

data that were helpful in formulating the guideline.

Responses to the survey identified that glaucoma services 

in Scotland are largely consultant-led and delivered within 

hospitals. The majority of referral triaging is carried out by 

consultants, and both new and return patients are largely seen 

in consultant-led clinics. Apart from Grampian and Glasgow, 

there are currently no other formally structured shared care 

schemes for glaucoma. This situation will be difficult to 

sustain, given the rising age of the Scottish population and 

consequent increasing incidence of glaucoma disease, in 

addition to the increasing number of community eye tests 

and referrals to hospital.

The findings of the survey also revealed that there were 

major concerns over inadequate referral information. The 

NHS Fife glaucoma electronic patient record had less than 

satisfactory referral information in approximately 25% of 

referrals. This is widely held to be a major contributor to 

false-positive referrals, but may also risk advanced disease 

being missed. False-positive referral rates in a glaucoma ser-

vice are a major resource burden, as once a patient is given an 

HES appointment, there may follow a considerable resource-

intensive clinical path of repeated investigation until disease 

is ruled out, sometimes prolonged over several years.

We identified that once a referral is made, almost 95% of 

patients are seen in hospital regardless of referral informa-

tion. Also, there was no consistent discharge policy across 

the health board units.

The GOS contract and more recently the Eye Care Inte-

gration program both stand to refine the interface between 

community and HES, but lack guidance on how best to use 

the service infrastructure. The Scottish GOS arrangements 

are unique within any public ophthalmic service provision. 

Not only is a comprehensive ophthalmic examination sup-

ported but it also allows for repeat testing. We know that the 

latter in particular has a significant impact on reducing false-

positive referrals. Ang et al compared glaucoma referrals 

pre- and postintroduction of the GOS contract, and found that 

there was a significant increase in the number of true-positive 

referrals.17 However, the study also showed that there were 

significant deficits in referral information.

The Eye Care Integration project is also unique to 

Scotland, facilitating referral based on a specific electronic 

glaucoma referral form (Figure 3) that includes all informa-

tion required for a comprehensive glaucoma-screening and 

diagnosis service together with the ability to attach digital 

images of the disc. The form also includes characterization 

of the urgency of referral by the optometrist, which is usually 

defined as urgent where the patients are seen within 2 weeks, 

soon where they are seen within 4 weeks, and routine. The 

project is currently designing electronic feedback to com-

munity optometry and following on from the recent joint 

college recommendation on sharing information with optom-

etrists, and plans to share HES clinic letters with optometry 

electronically.18 Apart from informing the optometrist of 

referral outcome, it has the enormous potential of educational 

feedback, which will add to continuous referral refinement.

Despite these two Scottish ophthalmic infrastructures, 

there is little in the way of shared care services in Scotland. 

A significant factor, we believe, is the specific lack of 

guidance on identifying which patients should be referred, 

which patients should be seen, and which patients may be 

considered for safe discharge to the community. This is in 

contrast to England, where according to a paper by Vernon 

and Adair in 2010,19 at least 50% of ophthalmic departments 

were running shared care schemes for glaucoma, both within 

and outside the HES.

The SIGN guidance criteria incorporate recommenda-

tions made by NICE guidelines and the joint recommenda-

tions of the College of Optometrists and Royal College 

of Ophthalmologists.2–15 Therefore, they afford clearer, 

nonconflicting guidance to Scottish glaucoma practitioners. 
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The guideline does not address treatment of glaucoma and 

OHT, as these are covered in the NICE CG85 guideline.2

While there are several guidelines dealing with 

glaucoma,2,20,21 none specifically addresses referral into and 

out of the HES and within the existing Scottish ophthalmic 

service provisions.

It is hoped that all professionals connected with glaucoma 

care delivery will find this a helpful guideline. It aims to 

Figure 3 Glaucoma form for direct referral to hospital eye services.
Abbreviations: CHI, community health index; Cyl, cylinder; DOB, date of birth, GP, general practitioner; HCP, health care procedural coding system; HES, hospital eye 
services; L, left; No, number; NVA, near visual acuity; PH, pinhole; R, right; Sph, sphere; Tel, telephone number; VA, visual acuity.

promote consistent clinical application across Scotland with 

regard to equipment, testing strategies and frequency, and 

standardization of skills and referral practices, all to enhance 

a high standard of collaborative care among professionals 

dealing with glaucoma. A degree of flexibility, without 

putting patients at risk of visual loss, is incorporated, thus 

keeping the patient’s interests central to the guideline, 

acknowledging that one size does not fit all. The guideline 
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is set out systematically, addressing glaucoma-risk assess-

ment first, followed by criteria for referral into and out of 

HES and safe clinical processes for discharge to community 

optometry.

There are direct resource implications both within optom-

etry and ophthalmology. Approximately 90% of Scottish 

optometrists have the equipment for applanation tonometry, 

computerized visual fields, and fundus photography, known 

through the Eye Care Integration project survey.6 However, 

not all practices have corneal pachymetry equipment, and 

this was only present in 36% of Scottish practices when last 

surveyed in 2012.6 The Scottish optometry body through 

NHS Education Scotland acknowledges that optometrists 

will require further training in optic disc assessments and 

interpretation of visual fields, especially in instances of 

isolated visual field defects in the absence of any other 

abnormal signs.

Both optometry and ophthalmology will have to liaise 

more closely and consider such processes as a glaucoma 

register to ensure patients are appointed and followed up as 

merited by the clinical condition. This is a new work-flow 

stream for optometry, where robust auditable patient clinical 

pathways have to be in place. Hospitals have traditionally 

had medical record departments that ensure patients are 

followed up as they should, albeit with acknowledged inef-

ficiencies within the system. Ultimate legal responsibility 

for “missed” patient appointments are borne by the hospital, 

whereas in optometry, this will have to be the responsibility 

of individual practices.

Following the introduction of the SIGN guideline, a 

process of audit and patient-satisfaction rates would be 

useful. Evaluation of the proportion of referrals from com-

munity optometrists to secondary eye care services with 

complete information, the number of patients with OHT 

and IOP ,25 mmHg who are referred to secondary eye care 

services, and the number of patients who are discharged from 

secondary eye care services to the community and subse-

quently rereferred would all be useful audit measures.

Conclusion
In summary, once the guideline is embedded within Scottish 

glaucoma practice, it is hoped that more detailed commu-

nity assessment of patients will see glaucoma detected at a 

much earlier stage of disease. It is also hoped that the false-

positive rate of referral to HES will be reduced. This should 

ultimately help with the HES volume of glaucoma care and 

ensure that all resources are directed toward patients truly 

requiring hospital attention, with the capacity to be seen, 

treated, and followed up in a timely fashion within dedicated 

glaucoma services.
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