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Abstract

Purpose: The aim of this cross-sectional survey was to evaluate the self-reported
clinical practices of New Zealand optometrists and ophthalmologists with respect to the
diagnosis and management of dry eye disease. It also sought to compare these
behaviours with the current research evidence base.

Methods: An anonymous survey was distributed electronically to New Zealand eye
care clinicians (optometrists n=614, ophthalmologists n=113) to determine practitioner
interest in_dry_eye disease, practice experience, practice modality, preferred diagnostic

and management strategies, and information used to guide patient care.

Results:"\Respondents from both professions (response rates, optometrists: 26%,
ophthalmeologists: 26%) demonstrated similarly strong knowledge of tear film
assessment=Ninety percent of respondents ranked patient symptoms and meibomian
gland evaluation as the most valuable and common diagnostic approaches. Conversely,
standardisedngrading scales and validated dry eye questionnaires were infrequently
adopteds Both professions tailored dry eye management according to severity,
indicating” eyelid hygiene and non-preserved lubricants as mainstay therapies.
Ophthalmologists prescribed systemic tetracyclines significantly more than optometrists
for moderate®(48% vs. 11%) and severe (72% vs. 32%) dry eye (p<0.05). Continuing
education conferences were acknowledged as the primary information source used to
guide dry eye management practices by both professions.

Conclusions: Consistent with evidence-based guidelines, New Zealand eye care
professionalsicombine subjective and objective techniques to diagnose and stratify dry
eye management according to disease severity. There is potential to improve
dissemination"of research evidence into clinical practice, with continuing education via

professional conferences the favoured mode of delivery.

Introduction

“

Dry eyerdisease (DED) is defined by the International Dry Eye Workshop as “a

multifactorialkdisease of the tears and the ocular surface that results in symptoms of
discomfort, visual disturbance, and tear film instability with potential damage to the

»1

ocular surface.” The condition affects up to 35% of the population in some regions,?
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and symptoms, such as fluctuating vision and ocular surface pain, can severely impact

quality of life.>*

The challenge faced by eye care providers is that DED diagnosis and management is
complicated by variability in the signs and symptoms of the disease, as well as the
often poor association between clinical manifestations and patient symptomology.>®
Without " universal consensus for a “gold standard” diagnostic test,’ there is
considerable variation in self-reported clinical care strategies among optometrists and
ophthalmologists.®'® Previous studies have demonstrated that many practitioners rank
patient symptoms as their primary diagnostic and management indicator for DED,
however 4 this, is typically undertaken without standardised questioning.®®'"™*
Preferences for specific clinical procedures are anecdotally recognised to differ
depending“on practitioners’ profession and demographics. Only one published study
has reviewed-optometric practices relating to the stratification of treatment according to
DED seyerity, as well as considering the source or quality of scientific evidence that
drives respondents’ clinical judgments.'

The primarysobjective of this study was to evaluate the self-reported diagnostic and
management protocols of New Zealand (NZ) optometrists and ophthalmologists for
DED. The_adherence of respondents’ clinical behaviour was compared with current
evidence-based guidelines, as informed by the International Dry Eye Workshop ">
and the International Workshop on Meibomian Gland Dysfunction (MGD).>'" A
secondarywaim of the study was to explore the potential influence of practice
demographics;, clinical experience and self-perceived interest in DED and, for
optometristsyrthe influence of therapeutic endorsement status, on diagnostic and

management practices.

Methods

Participants and survey design

This project followed the tenets of the Declaration of Helsinki and was approved by the
University” of Auckland Human Research Ethics Committee (Ref. 9648). Only
completed surveys were included in analyses.

An anonymous online survey, hosted by Qualtrics, was emailed to 614 registered
optometrists, via the New Zealand Association of Optometrists, the Cornea and
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Contact Lens Society of New Zealand, and Specsavers Optometrists (NZ); and to 113
ophthalmologists, via the Royal Australian New Zealand College of Ophthalmologists
(RANZCO), Auckland District Health Board, and Counties Manukau District Health
Board. A total of 20 questions was presented, in sequence, without the option to review
or alter preceding answers. The survey, which was adapted from that described by
Downie et al.'¥and pilot-tested by the authors, surveyed four primary aspects of DED
practice: 1) practitioner demographics, practice modality, specialisation, tear film
knowledge and frequency of undertaking tear film evaluations; 2) diagnostic
procedures; .3) treatment strategies, patient review frequency and perceived
management success; 4) information and evidence sources underlying these self-
reported glinical behaviours. Table 1 summarises the questions surveyed. Participants
were classified as knowledgeable of tear film evaluation concepts if they provided a
correct response to two questions relating to diagnostic tests for tear volume and tear
film quality/stability assessment.

Data analyses

Statistical analyses were performed using IBM SPSS Statistics (Version 23, SPSS,
USA, http:/mww-01.ibom.com/software/analytics/spss/) and GraphPad Prism (Version
6.0 for-Windows, GraphPad Software Inc., USA, http://www.graphpad.com/scientific-
software/prism/). Data were tested for normality with the Kolmogorov-Smirnov test.
Non-parametric distributions were compared with the Mann-Whitney test and
parametric distributions with unpaired t tests. Descriptive statistics were employed to
analyse thesconduct frequency of preferred diagnostic procedures, basic knowledge of
tear filmgvaluation, treatment and referral patterns and demographic information. The
Fisher’'s exact'test allowed comparison of data consisting of proportions of respondents.
The association between the number of diagnostic procedures performed and both
years"of'practice experience and the presence or absence of a self-declared interest in
DED were explored with Spearman’s rho test of correlation. A p value of 0.05 or less
was considered significant. For multiple comparisons, Bonferroni correction was

applied to the p value as appropriate.
Results

In total, 174 optometrists (response rate: 26%) and 29 ophthalmologists (response rate:
26%) submitted completed surveys, over a two-week period beginning in May 2015.
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Practitioner demographics

A range of optometric experience was evident (Table 2), with the period since initial
registration ranging from six months to 47 years. Optometrist respondents practised in
all regions of NZ, except Marlborough, with most in urban areas (86%) and the
remainder in independent or satellite urban areas, as defined by the NZ Census
Urban/Rural Classification System (2001, 2006)."® Approximately two-thirds of
optometrist respondents worked in group practices, with 68% in independent optometry,
21% in corporate practice, 6% as locums and the remainder in academia, hospital or
other settings. The majority (71%) were qualified to prescribe scheduled ocular

therapeutic medicines.

Similarly;“ephthalmologist respondents reported varying degrees of clinical experience
(Table 2)=but‘overall had significantly greater years of clinical experience relative to
optometrist counterparts (p=0.028). Most ophthalmologists (96%) indicated practicing
in major-urban areas and the remainder in independent urban communities. The
majority (86%) worked in group practices, and on average the respondents devoted 65%
of their timeto independent practice, 32% to hospital, and 3% to academic practice.
Ophthalmic field subspecialisation was specified by 76% of respondents, with the
remainder_reporting practice as a general ophthalmologist; 34% of respondents
considered themselves subspecialists in cornea and external eye diseases, 17% in
oculoplastics, and 28% in refractive surgery.

Patient demographics

Table 3 “summarises the percentage estimates, for both professions, of patients
presenting with aqueous deficient dry eye, anterior blepharitis and meibomian gland
dysfufction™(MGD). MGD was deemed the most frequent dry eye subtype, while
aqueous deficient dry eye was considered least common. Overlap in estimation was

allowed to account for patients diagnosed with multiple dry eye subtypes.

Practitioner clinical expertise and knowledge in DED

Self-declaredyinterest in DED was indicated by 67% of optometrists and 59% of
ophthalmologists. Most respondents (83% optometrists and 83% ophthalmologists)
correctly listed techniques that could be used clinically to assess tear volume and
stability. For tear volume, the procedures considered appropriate were Schirmer test
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(47% optometrists and 77% ophthalmologists), tear meniscus height (37% optometrists
and 4% ophthalmologists) and phenol red thread test (16% optometrists and 19%
ophthalmologists). For tear stability, accepted techniques were tear break-up time
(TBUT) (89% optometrists and 92% ophthalmologists), the Tearscope™ (Keeler, UK)
(4% optometrists and 4% ophthalmologists), quality of Placido-disc corneal topography
mires (3% optometrists), interferometry (3% optometrists) and Keratograph (Oculus,
Germany) (1% optometrists and 4% ophthalmologists). A self-declared interest in DED
was notifound to correlate with tear film knowledge, tear film assessment frequency or

years of clinical experience (p>0.05 for all comparisons).

Dry eye diagnesis

Table 4 'summarises the clinical procedures that practitioners ranked from first to third
most important for diagnosing DED. Overall, responses from optometrists and
ophthalmelegists were similar; both professions considered patient symptoms to be
highly valuable. However, more optometrists (28%) rated meibomian gland evaluation
as second'most important than did ophthalmologists (7%), and more ophthalmologists
(31%) ranked clinical impression of corneal fluorescein staining as second most
important'‘compared to optometrists (13%).

The quantity=of clinical tests practitioners reported using for routine DED diagnosis is
presented in Figure 1. Most practitioners (79% of optometrists and 69%
ophthalmologists) selected six or more techniques within any single DED assessment;
the minimumenumber of procedures nominated by any practitioner was three. There
was no statistieally significant difference in the number of tests performed between the
professionsm(p=0.47). A positive correlation was found between the use of more
diagnostic techniques and a self-reported clinical interest in DED for ophthalmologists
(r=0.47;p=0:07 0).

Figure 2 highlights the variety of procedures practitioners indicated using routinely for
DED diagnosis. Almost all practitioners selected patient symptoms, meibomian gland
evaluation ' and fluorescein-assisted TBUT. However standardised symptom
assessment.was not consistently employed, with less than 5% of optometrists and only
7% of ophthalmologists using validated Dry Eye Questionnaires (DEQs). In addition,
over 70% of practitioners evaluated corneal fluorescein staining based on clinical
impression but only 40% of optometrists and 7% of ophthalmologists specified using a
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standardised grading scale. Optometrists reported using lid parallel conjunctival fold
assessment more frequently than ophthalmologists, while the converse was evident for
the Schirmer |l test. Tear meniscus height (TMH) was the most frequently selected
method for assessing tear volume. Optometrists with a self-declared interest in DED
were more likely to use the phenol red thread test (15% versus 5%, p=0.047) and the
McMonnies DEQ (6% versus 0%, p=0.048) than those without a specific interest.

Perceived value of dry eye diagnostic techniques was consistent with the procedures
most commonly performed (Figure 3). Both groups of clinicians deemed patient
symptoms, meibomian gland evaluation, corneal and conjunctival fluorescein staining,
and fluorescein assisted TBUT as the most valuable. The least useful procedures, as
rated by optometrists, were tear film pH, Schirmer Il test, non-validated DEQs and tear
osmolarity="Ophthalmologists showed similar preferences except for the Schirmer Il test,
which wasssrated much more positively compared to optometrists (p<0.0010).
Respondents from both groups typically assessed dry eye severity according to
“clinical simpression” (46% optometrists and 53% ophthalmologists), while others
reported( reliance on corneal fluorescein staining (23% optometrists and 18%
ophthalmelogists) and symptom assessment (18% optometrists and 24%
ophthalmologists) in judging severity.

Dry eye management

The self-reported management strategies used by practitioners for mild, moderate and
severe DEDware summarised in Figure 4. The Bonferroni correction was applied when
the selection of management strategies for mild, moderate and severe dry eye was
comparedudue to there being three possible comparison combinations (mild vs.
moderate, moderate vs. severe, severe vs. mild). The adjusted alpha was thus set at

0.0167%0.0573) for statistical significance during these specific analyses.

For mild DED; the most frequently recommended treatments were non-preserved
lubricant eye drops (74% optometrists and 72% ophthalmologists), preserved lubricant
eye drops (62% optometrists and 69% ophthalmologists) and eyelid hygiene (74%
optometristsand 62% ophthalmologists). No treatment for mild disease was
recommended by 12% of optometrists and 7% of ophthalmologists. Ophthalmologists
with a self-declared interest in DED more frequently recommended non-preserved
lubricant drops than those without (88% versus 50%, p=0.038).
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For moderate DED, there was a reduction in the recommendation for preserved
lubricant formulations from both professions. Optometrist recommendations shifted
towards non-preserved lubricant drops (p=0.0047) and gels (p<0.0010), rather than
preserved products. Relative to mild disease, there was increased recommendation of
topical ointments (p<0.0010), topical corticosteroids (p<0.0010), topical NSAIDs
(p=0.015), oral tetracyclines (p<0.0010), omega-3 fatty acid supplementation
(p<0.0010), punctal plugs (p<0.0010), eyelid hygiene (p<0.0010) and “other”
management_strategies (e.g., referral, p=0.0083). Ophthalmologist responses showed
more frequent' recommendation of non-preserved gels (p=0.0070), topical ointments
(p<0.0010), dopical corticosteroids (p<0.0010), and systemic tetracyclines (p=0.0096)
for moderate DED. Overall, the most common treatments for moderate dry eye were
eyelid hygiene (90% optometrists and 76% ophthalmologists), increased dietary
omega-3wfatty acid intake (70% optometrists and 48% ophthalmologists), non-
preserved lubricant drops (86% optometrists and 86% ophthalmologists) and gels (71%
optometristsrand 45% ophthalmologists). Recommendation of topical corticosteroid use
was more common in optometrists with a self-declared interest in DED, than in those
without (16%versus 2%, p=0.0020), as it was for systemic tetracycline use (16%
versus 3%, p=0.011).

For severe DED, mainstay treatments, such as eyelid hygiene, non-preserved lubricant
drops and gels were maintained. There was also a decrease in the frequency of
recommendingrpreserved lubricant drops and gels. Compared with moderate disease,
more practitioners from both professions recommended non-preserved gels, topical
ointment,“eyelosporine-A, topical corticosteroids, systemic tetracyclines, punctal plugs
and autologous serum. Optometrists with a self-declared interest in DED indicated
using“fewer preserved gels (12% versus 22%, p=0.016), more topical corticosteroids
(46% 'versus 27%, p=0.016) and more systemic tetracyclines (39% versus 20%,
p=0.012) thaninon-specialists. Ophthalmologists with a self-declared dry eye interest
routinely prescribed more topical corticosteroids (88% versus 42%, p=0.014),
cyclosperine-A (59% versus 8%, p=0.0080), systemic azithromycin (47% versus 8%,
p=0.043) and,autologous serum (59% versus 8%, p=0.0080) than their non-specialist
colleagues. The management protocols reported by ophthalmologists tended to be
more focussed upon prescription therapeutics than those reported by optometrists.
This is notable in moderate and severe DED, where topical corticosteroids, systemic
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tetracyclines and systemic azithromycin were prescribed with significantly higher
frequency (p<0.05 in all cases).

Patient review practices varied according to disease severity. For mild DED, most
respondents indicated that they would undertake a review consultation only upon
patient request (55% optometrists and 76% ophthalmologists). For moderate DED, 56%
of optometrists would review within four weeks, while about one-third of
ophthalmologists would still review only upon patient request. Pre-arranged follow-up
became more frequent with severe DED, with 57% of optometrist respondents
indicating that they would review after one or two weeks and 46% of ophthalmologists

after three tosfour weeks of the initial consultation.

Both professions were asked to rate the perceived success of their dry eye
management=on a scale from one to ten, for mild, moderate and severe DED. Of the
surveyed ophthalmologists, the majority (65%) considered their management of mild
DED as atileast ‘mostly successful’ (score of 7 or above); this proportion reduced to 58%
and 48% respectively for moderate and severe DED. Most optometrists scored their
treatmentraswat least ‘mostly successful’ for mild (58%) and moderate (52%) DED.
However, for severe disease about half of optometrists rated their management as only

‘sometimes.successful’ or worse (i.e. score of 5 or below).

Theoretical patient scenarios, which were used to assess optometric criteria for tertiary
referral (Figure 5), indicated that the most commonly referred cases were when
surgical gintervention might be required, when the dry eye was unresponsive to
treatment;mwor"for the prescription of systemic medication. Thirty percent of TPA-
accredited optometrists indicated they would never refer for the prescription of a topical
medicationfordry eye management, while 52% of non-TPA respondents indicated they

would always institute tertiary referral.

Sources of educational information and evidence

Figure.67shows the sources of information selected by practitioners as influential for
guiding their, current dry eye management approaches. Continuing education
conferences were the major information source used by both optometrists (62%) and
ophthalmologists (86%). Peer-reviewed journal articles were more often a chosen
source of further education for ophthalmologists (50%) than for optometrists (25%).
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Discussion

This is the first study to analyse the self-reported clinical practice behaviours of NZ eye
care professionals, as related to the diagnosis, quantification and management of DED.
The survey achieved a response rate (26%) from both professions, which was
considered favourable. The potential for selection bias, is acknowledged, however,
wherebyasurvey responders may be more likely to reflect clinicians with a stronger
interest in_anterior ocular disease and/or continuing education. Overall, respondents
demonstrated strong knowledge of tear film evaluation, with 83% of both optometrists
and ophthalmologists correctly listing techniques for evaluating tear volume and
stability. “Ihis/evel of knowledge is similar to that reported in a recent survey of

9

optometfists=ii Australia and the United Kingdom," and likely reflects the level of

interest insDED further to publication of the Tear Film Ocular Surface Society clinical
guidancg”doctiments, developed as part of the International Dry Eye Workshop,”'
International=Workshop on MGD,* and International Workshop on Contact Lens

Discomfort.?!

Reflecting the complexity of diagnosis,” multiple clinical subjective and objective tests
were typically employed by clinicians. Respondents with a self-declared dry eye
interest from both professions reported performing a greater number of diagnostic tests
and comparatively modern techniques. For example, lid parallel conjunctival fold
assessmentywhich is a valuable screening tool for DED,? was performed by 41% of
ophthalmologists with a declared dry eye interest compared with only 8% that indicated
no such interest. Remarkably, a self-declared interest in DED did not correlate with tear
film knowledge, tear film assessment frequency or years of clinical experience (p>0.05
for all"comparisons). Patient symptom assessment was described as the major
diagnadstic ‘approach by both professions (Table 4), consistent with previous studies,®'"
419 however few respondents indicated using a validated Dry Eye Questionnaire (DEQ)
to score symptoms. Possible explanations for this include a concern that DEQs are
time-consuming to perform in routine practice, naivety of their advantages over
traditional history taking, or lack of awareness of their availability. According to the Dry
Eye Workshop Diagnostic Methodology Subcommittee, practitioners should adopt at
least one validated DEQ for routine dry eye screening.” With regard to ocular surface

staining, most practitioners in both professions relied on their “clinical impression” to
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assess severity rather than scoring against a standardised grading scale. Validated

15,23

scales, such as the Oxford scheme, are of value for maintaining consistency in

recording clinical findings, both longitudinally and between clinicians.?*

Objective diagnostic techniques favoured by both professions were fluorescein-
assisted TBUT and MG evaluation (Table 4). Whilst easily and commonly performed,
fluorescein TBUT is known to disrupt the tear film.*% Consequently, non-invasive
procedures, to examine tear performance in a natural state, are considered
preferable.?”?® Ensuring direct comparability with the previously work of Downie et al.'®
precluded inclusion of diagnostic options such as non-invasive TBUT (NITBUT) and lid
wiper epitheliopathy in the current questionnaire. Nevertheless, respondents had the
opportunity to/state such methods in the ‘Other’ box, which only a few optometrists
(NITBUT:2%;:1id wiper epitheliopathy: 2%; corneal topography mire quality: 2%) and
no ophthalmelogists indicated in their response. Therefore our findings suggest there is
the potential to educate practitioners about the relative merit of such methods.
Increasedemphasis on MG assessment contrasts with findings from previous
studies.'®"®™This change in practice may be due to the relatively recent availability of
lipid-based artificial tears and/or increased awareness of the outcomes from the Tear
Film ‘Ocular Surface Society International Workshop on MGD publication, which

recommends-assessment of MG function in all patients with a low tear break-up time."”

Our results also reveal that few NZ eye care practitioners are adopting tear osmolarity
technology=Tear osmolarity has a reported sensitivity of 90% and a specificity of 95%
for diagn@singhDED.? As such, it is currently deemed to be the single best objective
measure forsDED and can also assist with stratifying disease severity.*® The poor
uptake of osmolarity assessment may be a consequence of equipment and
consumables™cost, and/or ignorance of its clinical value as an objective diagnostic
technique. Instead, approximately half of surveyed practitioners graded dry eye
severity using their “clinical intuition”. This subjective assessment creates the potential
for clinical'bias, and may confound detection of clinical improvement when an individual

patient'sscare is shared between multiple clinicians.
One notable difference in diagnostic preference between the professions was the more

frequent use of the Schirmer Il test by ophthalmologists relative to optometrists (34%
versus 1%, p<0.0010). Limitations in the utility of the Schirmer test are well

This article is protected by copyright. All rights reserved



recognised,®' although it remains useful as a provocative test in confirming lacrimal
gland insufficiency. The association of severe aqueous deficiency with systemic
autoimmune diseases such as Sjogren’s syndrome, which can require complex
medical management, might, at least in part, explain the increased tendency for
Schirmertest’s continued use by ophthalmologist respondents.

In relation to management approaches for mild DED, artificial lubricants and eyelid
hygienew were the most frequently prescribed therapies by both professions.
Differentiating_the ocular consequences of aqueous deficiency from MGD can be
challenging in patients with symptomatic dry eye, and can often require simultaneous
treatment, ofsboth conditions.® Although eyelid hygiene is considered a potentially
effective‘therapy, it requires clear instructions from the clinician and ideally a follow-up
examinationt@’ ensure patient compliance. However, over half of all optometrists and
three-quartersfof ophthalmologists indicated that they would review a patient with mild
DED only upon patient request. This may be due to DED, except in severe expression
of the condition, being considered non-sight threatening and management being driven
predominantly. by patient symptomatology. For moderate and severe DED, non-
preserved' preparations were increasingly recommended by respondents from both
professions. These findings suggest that practitioners recognise the relative importance
of prescribing non-preserved ocular formulations for patients with more advanced
disease.’™ The' prescribing of topical corticosteroids also increased for moderate to
severe cases, likely signifying practitioner recognition of inflammation as a key feature
of DED.!®sThere is evidence to support the application of topical corticosteroids for
managing surface inflammation in DED. *'>* However, risks from long-term usage
such as intra=ocular pressure elevation and the potentiation of ocular infection limit this

therapy to controlling acute inflammatory exacerbations.

At the time of this survey, 63% of current practicing optometrists held a registration that
was endorsed, by the Optometrist and Dispensing Opticians Board to prescribe
scheduled ocular medicines, including topical corticosteroids and non-steroidal anti-
inflammatory agents, as well as prescribing rights for oral doxycycline and
azithromyein:®3. The percentage of TPA-accredited optometrists was even higher in the
sampled population (71%), yet less than 40% of surveyed optometrists indicated that
they would prescribe a topical corticosteroid for managing severe DED. In this respect,
the practice behaviours of NZ optometrists can be considered more conservative than
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Australian optometrists, where data indicate that more than 60% of optometrists would
independently prescribe this ocular medication for dry eye.' A potential explanation for
this apparent difference in practice behaviours might relate to the survey sampling
method. Downie et al. (2013) specifically surveyed optometrists who were members of
the Cornea and Contact Lens Society of Australia, while the present study cast a wider
net through New Zealand Association of Optometrists, reaching 92% of the profession.
The latter method likely captured a greater diversity of respondents. Reflecting their
more established and broader scope of practice, ophthalmologists indicated prescribing
systemic tetracycline-derivatives and azithromycin more frequently than optometrists,
particularly for’ severe DED. Their greater years of ‘eye-specific’ clinical experience
(Table 2).mayshave influenced their predisposition to prescribe these antibiotics, which
provide anti-inflammatory effects that may attenuate the signs and symptoms of MGD-
related DED®#2*> However, it should be noted that while a third of the optometrist
respondents=had been registered for less than ten years, this group would have
qualifiedfwith“ocular therapeutics as an integral component of their undergraduate
degree. rFurthermore, oral medicines prescribing rights for optometrists had only
recently (July"2014) come into force," and a future study might be expected to show
increasing cenfidence in oral medicine prescribing. A similar trend was evident for
increasing recommendations of omega-3 essential fatty acid intake with increasing
severity, withralmost four out of five practitioners indicating they would recommend this
treatment for severe dry eye. Traditionally, enhancing omega-3 essential fatty acid
intake has been considered beneficial for improving cardiovascular health and reducing
inflammationmin rheumatoid arthritis; however, recent epidemiological studies and
clinical tfials have also reported promising findings in relation to treating DED.*¢%
Further research is required to clarify specific factors such as treatment duration,
optimum dosage, and/or possible benefits of adjunct omega-6 essential fatty acid
intake;®“whieh' suggests the potential to improve practitioners’ understanding of the

evidence base in this area of practice.

Both professions selected continuing education conferences as the main source of
information used to guide their management approach. One-quarter of optometrists
considered‘peer-reviewed journal articles as one of their top two influences, compared

Ultis acknowledged that prescribing rights for optometrists vary widely across the world with
the use of topical medications for diagnostic purposes outside the scope of practice in some
countries. This latest extension in scope of practice is a significant advancement for NZ
optometry, bringing it into line with prescribing rights observed across many States in America.
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with nearly half of sampled ophthalmologists. This tendency of NZ optometrists to
prefer conference education over primary information sources has been described in

other areas of optometric practice,***’

and may reflect limited journal access without
significant subscription costs for the majority of optometrists in private practice. To
ensure that optimum clinical practice standards are maintained, it is therefore essential
for the content of continuing education to be consistent with the best available research
evidence. A framework for achieving international consistency in the evidence-based
education of clinicians for dry eye practice has recently been proposed.' As implied by
our findings, .this model includes the potential to disseminate information relating to
current best practice through informative workshop-based delivery, which reviews the
fundamentalgelinical skills that are critical for implementing evidence-based dry eye

care.

The present=study demonstrates that NZ eye care professionals possess a strong
knowledge of ‘tear film assessment. This finding likely mirrors significant, recent
internationalwresearch efforts that have sought to improve the clinical diagnosis and
management of DED, with the intention of improving patient outcomes. Eye care
practitionerstemploy both subjective and objective diagnostic tests, and identify the
need to.stratify their treatment according to disease severity. A lack of uniformity in the
use of spegific’ diagnostic and clinical care procedures between the professions was
evident from the study. The need for global consensus in relation to dry eye diagnosis
and management is being addressed by the Tear Film Ocular Surface Society
International=Dry Eye Workshop II, which is currently underway and will result in the
publication of ‘evidence based, contemporary clinical guidance documents for dry eye.
Implementation of the Dry Eye Workshop Il outcomes by eye care clinicians, to ensure
the appropriate translation of research evidence into practice, will be integral to

achieving further gains in the provision of clinical care to dry eye sufferers.

DISCLOSURE
The authors report no conflicts of interest and have no proprietary interest in any of the

materials'mentioned in this article.

ACKNOWLEDGEMENTS
The authors acknowledge the assistance of the New Zealand Association of
Optometrists, the Royal Australian and New Zealand College of Ophthalmologists,

This article is protected by copyright. All rights reserved



Specsavers Optometrists, Auckland District Health Board and Counties Manukau
District Health Board in distributing the survey to their members. Ally Xue’s candidature
was supported by a Doctoral Scholarship from The University of Auckland and an
additional scholarship from the New Zealand Association of Optometrists.

REFERENCES

1. Nelson JD, Shimazaki J, Benitez-del-Castillo JM, Craig JP, McCulley JP, Den S,
Foulks GN. The international workshop on meibomian gland dysfunction: report
of the definition and classification subcommittee. Invest Ophthalmol Vis Sci
2011; 52: 1930-7.

2. Smithsd, Albeitz J, Begley C, Caffery B, Nichols K, Schaumberg DA, Schein O.
The epidemiology of dry eye disease: report of the Epidemiology Subcommittee
of'the“lnternational Dry Eye WorkShop (2007). Ocul Surf 2007; 5: 93-107.

3. Geerling G, Tauber J, Baudouin C, Goto E, Matsumoto Y, O'Brien T, Rolando
M, Tsubota K, Nichols KK. The international workshop on meibomian gland
dysfunction: report of the subcommittee on management and treatment of
meibomian gland dysfunction. Invest Ophthalmol Vis Sci 2011; 52: 2050-64.

4. Gipson'IK AP, Beuerman R, et al. Research in dry eye: report of the Research
Subcommittee of the International Dry Eye WorkShop (2007). Ocul Surf 2007; 5:
179-98.

5. Nichols KK, Nichols JJ, Mitchell GL. The lack of association between signs and
symptoms in patients with dry eye disease. Cornea 2004; 23: 762-70.

6. DownieiLE, Keller PR. A pragmatic approach to dry eye diagnosis: evidence
into practice. Optom Vis Sci 2015; 92: 1189-97.

7. Methodologies to diagnose and monitor dry eye disease: report of the

Diagnostic Methodology Subcommittee of the International Dry Eye WorkShop
(2007)"Ocul Surf 2007; 5: 108-52.

8. Graham JE, McGilligan VE, Berrar D, Leccisotti A, Moore JE, Bron AJ, Moore
TC. Attitudes towards diagnostic tests and therapies for dry eye disease.
Ophthalmic Res 2010; 43: 11-7.

9. Williamson JF, Huynh K, Weaver MA, Davis RM. Perceptions of dry eye
disease management in current clinical practice. Eye Contact Lens 2014; 40:
111-5.

10. Cardona G, Seres C, Quevedo L, Auge M. Knowledge and use of tear film
evaluation tests by spanish practitioners. Optom Vis Sci 2011; 88: 1106-11.

This article is protected by copyright. All rights reserved



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Turner AW, Layton CJ, Bron AJ. Survey of eye practitioners' attitudes towards
diagnostic tests and therapies for dry eye disease. Clin Exp Ophthalmol 2005;
33:351-5.

Korb DR. Survey of preferred tests for diagnosis of the tear film and dry eye.
Cornea 2000; 19: 483-6.

Downie LE, Keller PR, Vingrys AJ. An evidence-based analysis of Australian
optometrists' dry eye practices. Optom Vis Sci 2013; 90: 1385-95.

Smith J, Nichols KK, Baldwin EK. Current Patterns in the Use of Diagnostic
Tests,in Dry Eye Evaluation. Cornea 2008; 27: 656-62.

Management and therapy of dry eye disease: report of the Management and
Therapy Subcommittee of the International Dry Eye WorkShop (2007). Ocul
Surf 2007; 5: 163-78.

The"definition and classification of dry eye disease: report of the Definition and
Classification Subcommittee of the International Dry Eye WorkShop (2007).
Qcul Surf 2007; 5: 75-92.

Tomlinson A, Bron AJ, Korb DR, Amano S, Paugh JR, Pearce El, Yee R, Yokoi
N; Arita R, Dogru M. The international workshop on meibomian gland
dysfunction: report of the diagnosis subcommittee. Invest Ophthalmol Vis Sci
2011;52: 2006-49.

Statistics New Zealand. New Zealand Census Urban/Rural Classification
System (2001, 2006). Available at:
http://www.stats.govt.nz/methods/classifications-and-standards/urban-rural-
profile=experimental-class-categories.aspx (accessed 8 August 2015).
DownieLE, Rumney N, Gadd A, Keller PR, Purslow C, Vingrys AJ. Comparing
self=reported optometric dry eye clinical practices in Australia and the United
Kingdom: is there scope for practice improvement? Ophthalmic Physiol Opt
2016.

Nichols KK, Foulks GN, Bron AJ, Glasgow BJ, Dogru M, Tsubota K, Lemp MA,
Sullivan, DA. The international workshop on meibomian gland dysfunction:
executive summary. Invest Ophthalmol Vis Sci 2011; 52: 1922-9.

Nichols JJ, Willcox MD, Bron AJ, Belmonte C, Ciolino JB, Craig JP, Dogru M,
Foulks,GN, Jones L, Nelson JD, Nichols KK, Purslow C, Schaumberg DA,
Stapleton F, Sullivan DA, members of the TIWoCLD. The TFOS International
Workshop on Contact Lens Discomfort: executive summary. Invest Ophthalmol
Vis Sci 2013; 54: TFOS7-TFOS13.

This article is protected by copyright. All rights reserved



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Nemeth J, Fodor E, Lang Z, Kosina-Hagyo K, Berta A, Komar T, Petricek |,
Higazy M, Prost M, Grupcheva C, Kemer OE, Schollmayer P, Samaha A,
Hlavackova K. Lid-parallel conjunctival folds (LIPCOF) and dry eye: a
multicentre study. Br J Ophthalmol 2012; 96: 1380-5.

Bron AJ, Evans VE, Smith JA. Grading of corneal and conjunctival staining in
the context of other dry eye tests. Cornea 2003; 22: 640-50.

McGinnigle S, Naroo SA, Eperjesi F. Evaluation of dry eye. Surv Ophthalmol
2012; 57: 293-316.

Mengher LS, Bron AJ, Tonge SR, Gilbert DJ. Effect of fluorescein instillation on
the pre-corneal tear film stability. Curr Eye Res 1985; 4: 9-12.

PatelsS, Murray D, McKenzie A, Shearer DS, McGrath BD. Effects of
fluorescein on tear breakup time and on tear thinning time. Am J Optom Physiol
Opt1985; 62: 188-90.

Yokoi:N, Takehisa Y, Kinoshita S. Correlation of tear lipid layer interference
patterns with the diagnosis and severity of dry eye. Am J Ophthalmol 1996; 122:
818-24.

Downie LE. Automated Tear Film Surface Quality Breakup Time as a Novel
Clinical'Marker for Tear Hyperosmolarity in Dry Eye Disease. Invest Ophthalmol
Vis Sci 2015; 56: 7260-8.

Lemp*MA, Bron AJ, Baudouin C, Benitez Del Castillo JM, Geffen D, Tauber J,
Foulks GN, Pepose JS, Sullivan BD. Tear osmolarity in the diagnosis and
management of dry eye disease. Am J Ophthalmol 2011; 151: 792-8 e1.
Sullivan BD, Whitmer D, Nichols KK, Tomlinson A, Foulks GN, Geerling G,
Pepose JS, Kosheleff V, Porreco A, Lemp MA. An objective approach to dry
eyexdisease severity. Invest Ophthalmol Vis Sci 2010; 51: 6125-30.

Lee JH, Hyun PM. The reproducibility of the Schirmer test. Korean J
Ophthalmol 1988; 2: 5-8.

Pflugfelder SC, Maskin SL, Anderson B, Chodosh J, Holland EJ, De Paiva CS,
Bartels'SP, Micuda T, Proskin HM, Vogel R. A randomized, double-masked,
placebo-controlled, multicenter comparison of loteprednol etabonate ophthalmic
suspension, 0.5%, and placebo for treatment of keratoconjunctivitis sicca in
patients with delayed tear clearance. Am J Ophthalmol 2004; 138: 444-57.

New Zealand Optometrist and Dispensing Opticians Board. Optometrist (TPA

endorsement) scope of practice: important information. Available at:

This article is protected by copyright. All rights reserved



34.

35.

36.

37.

38.

39.

40.

41.

https://www.odob.health.nz/cms_show_download.php?id=208 (accessed 16
January 2016).

lgami TZ, Holzchuh R, Osaki TH, Santo RM, Kara-Jose N, Hida RY. Oral
azithromycin for treatment of posterior blepharitis. Cornea 2011; 30: 1145-9.
Kashkouli MB, Fazel AJ, Kiavash V, Nojomi M, Ghiasian L. Oral azithromycin
versus doxycycline in meibomian gland dysfunction: a randomised double-
masked open-label clinical trial. Br J Ophthalmol 2015; 99: 199-204.
Miljanovic B, Trivedi KA, Dana MR, Gilbard JP, Buring JE, Schaumberg DA.
Relation between dietary n-3 and n-6 fatty acids and clinically diagnosed dry
eye syndrome in women. Am J Clin Nutr 2005; 82: 887-93.

OleniksA, Mahillo-Fernandez |, Alejandre-Alba N, Fernandez-Sanz G, Perez MA,
Luxan.S, Quintana S, Martinez de Carneros Llorente A, Garcia-Sandoval B,
Jimenez-Alfaro |. Benefits of omega-3 fatty acid dietary supplementation on
health=related quality of life in patients with meibomian gland dysfunction. Clin
Ophthalmol 2014; 8: 831-6.

Roncone M, Bartlett H, Eperjesi F. Essential fatty acids for dry eye: A review.
Cont Lens Anterior Eye 2010; 33: 49-54; quiz 100.

Hom MM, Asbell P, Barry B. Omegas and Dry Eye: More Knowledge, More
Questions. Optom Vis Sci 2015; 92: 948-56.

SuttlesCM, Jalbert |, AlInahedh T. Examining the evidence base used by
optometrists in Australia and New Zealand. Clin Exp Optom 2012; 95: 28-36.
Downie LE, Keller PR. The self-reported clinical practice behaviors of Australian
optometrists as related to smoking, diet and nutritional supplementation. PLoS
One 2015; 10: e0124533.

Table Titles:

Table 1. Summary of questions presented in the survey

This article is protected by copyright. All rights reserved



Table 2. Years of clinical practice experience reported by survey respondents

Table 3. Estimated percentage of patients diagnosed with aqueous deficient dry eye
(ADDE), anterior blepharitis and meibomian gland dysfunction (MGD) by respondent
optometrists and ophthalmologists

Table 4. Frequency with which optometrists and ophthalmologists rank specific dry eye
diagnostic procedures as one of the top three most important tests.

Figure Legends:

Figure 1"Range in number of clinical tests routinely used by optometrists and

ophthalmelogists for diagnosing DED.

Figure 2=Percentage of respondents (yellow bars - optometrists; blue bars —
ophthalmolagists) indicating use of specific diagnostic tests in their routine clinical
assessmentfor DED. Asterisks (*) denote statistically significant differences (p<0.05)
between,responses from optometrist and ophthalmologist survey participants.

Key: Clin impress, clinical impression; Conj, conjunctival; DEQ, dry eye questionnaire;
Fl, sodium fluorescein; LG, lissamine green; MG, meibomian gland; NaFl, sodium
fluorescein; OSDI, ocular surface disease; TBUT, tear breakup time; TMH, tear
meniscus height.

Figure 3:'Diagnostic tests ranked according to perceived clinical utility by respondents
(A: optometrists; B: ophthalmologists) according to the following scale: 1 = never useful
or not'applicable, 3 = rarely useful, 5 = sometimes useful, 7 = mostly useful, 10 =

always useful.

Figure 4."Comparison of dry eye treatment recommendations for A: mild; B: moderate;
and C..severe dry eye disease, by optometrists and ophthalmologists

Asterisks (*)iindicate statistically significant differences (p <0.05) between optometrists
and ophthalmologists.

Key: NP, non-preserved; NSAIDs, non-steroidal anti-inflammatory drugs; P, preserved.
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Figure 5. Rates of tertiary referral from optometrists for each of the listed patient
scenarios according to the following scale: 1 = never refer, 3 = rarely refer, 5 =

sometimes refer, 7 = mostly refer, 10 = always refer.
Figure 6. Relative preference of the various information sources used to guide dry eye

management for the optometrists and ophthalmologists surveyed. N.B. only sources of

information with a response rate = 5% are displayed.
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OPO-0OA-2039 R2 Table 1

Table 1. Summary of questions presented in the survey

Question category Question surveyed

1) Practitioner a. Year optometry registration or ophthalmology training was
demaographics commenced
andtear film b. TForced choice selection of therapeutic accreditation
knowledge status

c. "Mode of optometry practice (i.e., corporate, independent,
academic, hospital, locum, other, solo, group)

d. *Mode of ophthalmology practice (i.e., general or
subspecialist) and percentage of time spent in the
following modes of practice: independent practice (single
or multiple owners), academic institution, hospital, other

e. *Self-reported subspecialty/ies (i.e., cataract, cornea and
external eye disease, glaucoma, medical retina, neuro-
ophthalmology, ocular oncology, oculoplastics, paediatrics,
refractive surgery, strabismus, uveitis, vitreo-retinal)

f. Postcode of primary place of practice

g. Forced-choice selection (yes/no) of self-declared clinical or
research interest in DED

h. Average number of tear film evaluations performed per
week

i. Average number of patient examinations conduced per
week

j. Estimation of approximate percentage of patients who
exhibit aqueous deficiency, anterior blepharitis and
meibomian gland dysfunction

k. Open answer response for specifying one test for
assessing each of tear volume and tear stability

2) Diagnostie a. Forced choice selection of the three most important clinical
techniques procedures for diagnosing DED from 20 options
b. Selection of an unrestricted number of responses from 20
options for which diagnostic techniques are routinely used
c. Ranking the clinical value of each of the 20 diagnostic

techniques, where 1 = never useful or not applicable, 3 =
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rarely useful, 5 = sometimes useful, 7 = mostly useful, 10
= always useful

A forced choice selection of the preferred method used to
routinely grade dry eye severity from six options

3) Management
strategies,
review
frequeney-and
treatment

sSuceess

Unrestricted number of selections from 17 options of
therapies that would be recommended for each of mild,
moderate and severe symptomatic DED

Open answer response to specify how long after
commencing treatment follow-up would be scheduled for
mild, moderate, and severe symptomatic DED

Ranking perceived success of management for mild,
moderate and severe symptomatic DED, where 1 = never
successful, 3 = rarely successful, 5 = sometimes
successful, 7 = mostly successful, 10 = always successful
TSelecting the frequency of ophthalmologic referral for
eight patient scenarios, where 1 = never refer, 3 = rarely
refer, 5 = sometimes refer, 7 = mostly refer, 10 = always

refer

4) Information and
evidence.base

Forced choice selection of the two most important
influences on the practitioner’s current management
approach for DED (from 11 options for optometrists and
nine options for ophthalmologists; the variation in option
choices is due to tailoring the selection to what is available

for the profession)

Tindicates questions displayed only to optometrists, * indicates questions displayed

only to ophthalmologists
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OPO-0OA-2039 R2 Table 2

Table 2. Years of clinical practice experience reported by survey respondents

Years of clinical experience <10 11-20 21-30 31+
Optometrists: % of respondents 34 23 22 21
Ophthalmelogists: % of respondents 3 45 24 28
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OPO-0OA-2039 R2 Table 3

Table 3. Estimated percentage of patients diagnosed with aqueous deficient

dry eye (ADDE), anterior blepharitis and meibomian gland dysfunction (MGD)

by respondent optometrists and ophthalmologists
Legend:.Ophth, ophthalmologist; Optom, optometrist.

Anterior
ADDE
blepharitis
Profession Optom Ophth Optom Ophth
Median 10 5 15 10
(interquartile (5-20) (2-14) (10-30)  (5-30)
range)
(%)
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OPO-0OA-2039 R2 Table 4

Table 4. Frequency with which optometrists and ophthalmologists rank
specific dry eye diagnostic procedures as one of the top three most important
tests. Legend: Only procedures with a response rate = five percent are shown.

Key: Ophthgophthalmologist; Optom, optometrist; TBUT, tear breakup time.

Ranking

First Second Third
Diagnostic procedure Optom Ophth  Optom  Ophth  Optom Ophth
Patient symptoms 37 28 11 3 14 14
Corneal fluorescein staining 18 21 13 31 10 10
(clinical impression)
Meibomian gland evaluation 14 7 28 7 26 24
TBUT with flugrescein 12 7 20 21 21 7
Corneal fluorescein staining 11 3 10 3 6 0
(standardised grading)
Tear meniscus height 1 3 6 7 9 17
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