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BACKGROUND

The present study aims to understand risk factors that influence the effectiveness of the referral process by
primary care optometrists to intermediate or tertiary specialist care for patients suspected to have
glaucoma.

METHODS

This systematic review and meta-analysis will be conducted and reported in compliance with established
methodological guidelines.[1, 2] Study selection, risk of bias and data abstraction will be undertaken by at
least two investigators. Disagreements will be settled by obtaining the opinion of a third investigator.
Majority decisions will prevail.

LITERATURE SEARCH

PubMed (www.pubmed.gov) and EMBASE (www.embase.com) will be searched using appropriate
combinations of MeSH and Emtree terms to identify the main topics of interest.[3, 4] Complete search
strategy details will be reported in the Online Supplement at the time of manuscript publication. We will
not use any language restrictions in the electronic search. Reference lists of retrieved primary studies and
review articles will be manually searched for additional references not captured in the electronic search.
Close out date of the electronic search will be reported in the main manuscript.

STUDY SELECTION

All studies evaluating primary care optometrist referrals for suspected glaucoma to intermediate or tertiary
specialist care will be reviewed for eligibility. Any study assessing pathways (health services and delivery
research[5]) from a primary care optometrist to an intermediate or tertiary care clinic will be considered for
inclusion. We will define a primary care optometrist as any optometrist who is working within the
community and not within an intermediate- or tertiary-level practice or clinic.[6] Randomised and non-
randomised studies are eligible for inclusion. Papers providing data to allow univariable analysis and papers
reporting multivariable analysis to assess risk factors that influence effectiveness of referral will be
included. Exclusion criteria will be case reports, review articles, non-human studies and any article type
where primary data cannot be abstracted from the paper. Overall effectiveness of the referral process will
be assessed using the percent of patients who are referred and found to have normal ocular health.

RISK of BIAS

Risk of bias for included observational studies[7] will be ascertained using the ROBINS-I tool[8]. Risk of bias
for randomised studies will be assessed using the key RoB Il criteria: 1) maintenance of allocation
concealment; 2) use of blinding and; 3) completeness of follow-up.[9] High risk of bias is defined a priori as
clear failure to maintain allocation concealment and loss of follow-up exceeding 20%.

OUTCOMES

Overall effectiveness of the referral process will be assessed using the percent of patients who were
referred and found to have normal ocular health. The primary outcome of interest will be the main clinical
characteristic assessed by the primary care optometrist to support the decision to refer (for example: IOP
level only, IOP level plus optic disc, visual field, family history of glaucoma, etc).

Secondary outcomes of interest include type of IOP measurement obtained to support referral (for
example, noncontact tonometry, applanation tonometry, rebound tonometry, dynamic contour tonometry,
home monitoring self-tonometry, etc), visual field results (for example, the type of perimeter, the number
of perimetry results available, etc) and imaging device used to support referral (for example, colour fundus
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photography, OCT etc), whether a protocol (for example, jurisdictional or clinical guidelines) was followed
to guide referral versus independent clinical judgement [10-12]. Due to the exploratory nature of this
systematic review, additional meaningful outcomes may be added as studies are identified and included,
especially due to the changing nature of glaucoma diagnosis over time [13].

Preference will be given to effect estimates obtained from multivariable analysis, however if multivariable
analysis is not available, univariable effect estimates will be analysed.

ANALYSIS

Analysis will be undertaken when at least two studies report the same risk factor using the same metric for
assessing magnitude of effect (odds ratio, relative risk, risk difference). If reported data allows, differing
metrics may be transformed to allow pooling. Publication bias will be assessed using visual inspection of
Funnel-plots.

A simple random effects model will be employed for outcome analysis with magnitude of effect of the risk
factor as a continuous outcome. I> greater than 50% or P-value for the test of heterogeneity less than 0.10
will be accepted to indicate the presence of important heterogeneity.

All statistical analyses will be conducted using RevMan 5.4.1 (The Cochrane Collaboration®, Oxford,
England, 2020). A two-sided p-value less than 0.05 will be accepted to indicate statistical significance.

Heterogeneity and stratified analysis

If important heterogeneity is detected, the following sources of heterogeneity will be investigated using
stratified analysis: 1) risk of bias; 2) IOP measurement technique; 3) type of visual field instrument
(perimeter), 4) type of imaging device; 5) measurement/definition of pertinent risk factors; 6) type of study
design (randomised, non-randomised).
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