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ARTICLE INFO ABSTRACT

Keywords: Purpose: This study aimed to explore the practices of optometrists in Hong Kong towards diag-
Dry eye nosing and managing dry eye disease (DED).

Survey

Methods: From September 2021 to March 2022, an online questionnaire was distributed to op-
tometrists in Hong Kong through several professional associations. The questionnaire included
questions about the importance and usefulness of various diagnostic tests, as well as inquiries
about management strategies and recommended follow-up schedules for DED. Responses were
compared between optometrists who were more or less proactive in continuing education to
identify potential differences.

Results: The analysis included 68 valid responses. Sixty-one of them were Part 1 optometrists that
represents 5.5 % of registered Part 1 optometrists back in 2022. Assessment of clinical symptoms
was the most commonly performed investigation (93 %) and considered the most important (75
%) procedure in DED assessments, followed by corneal staining and fluorescein tear break-up
time. Traditional diagnostic tests were preferred over newer methods, such as osmolarity,
which were not yet commonly used. Unpreserved lubricants (90 %) and lid hygiene (63 %) were
the primary treatments recommended for mild DED. Optometrists who had more experience and
frequent participation in continuing education were more confident in diagnosing and managing
DED, and more likely to recommend omega-3 supplements for moderate DED.

Conclusion: The diagnostic and management strategies of optometrists in Hong Kong were
generally consistent with the recommendations of the Dry Eye Workshop II report. However,
standardized DED questionnaires and newer diagnostic tools were not commonly used. Evidence-
based optometric care for dry eye management should be encouraged in Hong Kong optometric
practice.

Questionnaire
Evidence-based practice
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1. Introduction

Dry eye disease (DED) is a complex multifactorial disorder of the tear film and ocular surface [1]. It has been reported that Asian
ethnicity is a non-modifiable risk factor for DED with prevalence estimated to be as high as 50 % [2]. There is considerable variation in
the diagnosis and management of DED among eye care practitioners, because of the lack of a universal consensus for a ‘Gold standard’
of diagnosis. Studies have been performed by eye care practitioners worldwide to evaluate the dry eye management [3-10], mostly
prior to publication of The Tear Film & Ocular Surface Society Dry Eye Workshop II (TFOS DEWS II) report [1]. More recently,
Wolffsohn and colleagues [11] studied clinical practice patterns in DED management worldwide and found that the management
approaches differed significantly across countries. For example, lid hygiene using wipes was less frequently recommended for aqueous
deficient DED in Hong Kong than in Russia, but essential fatty acids were more frequently prescribed for aqueous deficient DED in Asia
than in Latin America.

As optometrists’ scope of practice varies significantly among countries, it is important to design country/region specific ques-
tionnaires because the accessibility of diagnostic tools and management options may differ in availability. In Hong Kong, optometrists
are registered into four different groups by the Optometrist Board, which are mainly differentiated by the qualification the optometrist
holds (https://www.smp-council.org.hk/op/en). It is not known if the level of qualification, number of years in practice, and
continuing education would enhance their competency or affect the clinical management of DED. Hong Kong Optometry Board has set
a requirement for the registered optometrists to attending the Continuing Professional Development (CPD) programe for a certain
number of hours, in order to have their license renewed starting from year 2021. Understanding Hong Kong optometrists’ practices to
DED diagnosis and management could help determine if optometrists are practicing up-to-date and evidence-based optometric care.
The level of adherence of respondent’s clinical decisions with the current TFOS DEWS II report [12,13] was also investigated.

2. Method

This study was approved by the Institutional Review Board of The Hong Kong Polytechnic University (# HSEARS20210510004) on
01, Jun 2021 and followed the tenets of the Declaration of Helsinki. An online electronic survey, hosted by Qualtrics XM (Qualtrics
LLC, Seattle, USA), was distributed through six local optometric associations to their members via email, WhatsApp (Meta, California,
USA), and Signal (Signal Technology Foundation, California, USA) mobile messenger applications between September 2021 and
March 2022. The questionnaire was conducted anonymously and a total of 14 questions (Table 1) were presented in English or
Traditional Chinese with no option to review or alter answers after submission. The survey was modified based on the survey
developed by Downie and colleagues [8] and adapted to professional role and scope of practice of Hong Kong optometrists’. Treatment
modalities outside the scope of regulation in Hong Kong, such as the use of corticosteroids, were not given as an option in the treatment
strategy. In brief, questions of demographics, diagnostic methods, and management approaches towards DED of optometrists were
investigated. The results of the questionnaires were also analyzed by dividing participants into two groups (completed and
non-completed CPD groups), stratified by the participants receiving at least 10 h of CPD per year as recommended by the Optometrists

Table 1
Summary of questionnaire questions modified from the questionnaire developed by Downie and colleagues [8].
Questions category Questions details
Demographic 1 Number of years in practising Optometry
2 Registration Level” (Part I, II, III or IV)
3 Mode of Optometry Practice (i.e. Corporate practice, independent practice, ophthalmology or optometry clinic, industry,
academic, and research)
4 Number of hours obtained in continuing education in year 2020 cycle (1-20 and > 20)
5 Confidence level in diagnosing DED (1 = Extremely lacking confidence, 2 = Not confident, 3 = Fair, 4 = Confident, 5 = Extremely
confident)
Confidence level in managing DED (1 = Extremly lacking confidence, 2 = Not confident, 3 = Fair, 4 = Confident, 5 = Extremely
confident)
6 Interest in developing DED management service (1 = Extremely disinterested, 2 = Not interested, 3 = Neutral, 4 = Interested, 5 =
Extremely interested, N/A)
Diagnostic methods 7 Selection of tests performed routinely for DED assessment (a total of 18 options; unrestricted number of responses)
8 Selection of 3 most important techniques in diagnosing DED
9 Rate the usefulness of each diagnostic technique in diagnosing DED (1 = Never useful, 2 = rarely useful, 3 = sometimes useful, 4 =
often useful, 5 = Always useful, 6 = not familiar)
Management 10 Choices of treatment recommended for mild DED (forced-choice selection from 12 selections; maximum 3 choices)
approaches 11 Choices of treatment recommended for moderate DED (forced-choice selection from 12 selections; maximum 3 choices)

12 Choices of treatment recommended for severe DED (forced-choice selection from 12 selections; maximum 3 choices)

13 Frequency of follow up for mild, moderate and severe DED patients (1 week, 2 weeks, 3 weeks, 1-3 months, 4-6 months, 7-12
months, >12 months, N/A)

14  Likelihood in recommending Omega-3 supplement (1 = Very unlikely, 2 = unlikely, 3 = neutral, 4 = Likely, 5 = Very likely) with
follow up questions asking for reasons for no recommendation (unfamiliar with nutrition, undesirable effect of Omega-3, natural
food source has enough Omega-3, Omega-3 is not effective, insufficient scientific evidence)

DED: Dry eye disease.
@ Optometrists in Hong Kong are divided into 4 Parts of registry, based on qualifications. Some assessments are restricted for some Parts of the
registry.
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Board in Hong Kong.
2.1. Statistical analysis

Data was analyzed using SPSS (Version 26, IBM Inc., Armonk, NY, USA) and Prism 9 (Graphpad Software LLC, San Diego, USA).
Only survey results with more than 80 % completion were included in the analysis. Descriptive statistics were used to summarize the
demographic information and the frequency of the preferred diagnostic techniques and management strategies. Demographic data
were not normally distributed (Shapiro-Wilk test), so the data were reported as median and interquartile range. Mann-Whitney U tests
were used to test the differences in the years of practice and number of tests used in the DED assessment between the completed 10-h
and non-completed CPD groups. Spearman correlation was performed to test the relationship between interest level and confidence in
diagnosing and managing DED, and the relationship of the number of CPD hours with their confidence level in DED diagnosis and
management. Testing of proportions (confidence and interest level of DED between groups; choice of tests between groups) was
conducted using Fisher’s exact test or Chi square test. A p value of less than 0.05 was considered statistically significant.

3. Results

A total of 87 responses (74 part 1 optometrist, 6.6 % of those registered in HK back to 2022) were received, but 19 were excluded
from analysis because less than 20 % of the survey questions were answered. The respondents’ experience varied from one to 41 years
of practice, with a median of 13 years. The majority of respondents (88 %) were in Part I Registrants, who are licensed to use diagnostic
eyedrops and fluorescein dye in their practice, whilst 4 % and 6 % of the respondents were allowed to use fluorescein dye only (Part II
Registry) and not allowed to use any eyedrops or dyes (Part IV Registry), respectively. Around 36.8 % were in independent practice,
23.5 % in optical chain, 25.0 % in hospitals and clinics, 4.4 % and 10.3 % in industry and academic institutes, respectively. The median
number of CPD hours obtained in the 2020 cycle was 7.5 h, ranging from 1 to 21 h. Practitioners’ clinical experience had no correlation
with the CPD hours obtained (rs = 0.214, p = 0.079).

3.1. Diagnostic approach

Of the 68 study respondents analyzed, 68 % (n = 46) reported that they were confident (top two box (T2B) scores) in diagnosing
DED, but only 56 % (n = 38) were confident in managing DED. The self-reported interest in developing a dry eye practice was 91 % (n
= 62), suggesting that they were keen to practice DED assessment. The optometrists with more CPD hours tended, although not
statistically significant, to have more years of practice, more confidence in diagnosing and managing DED, more interest in DED
practice, and use more clinical tests to assess DED (Table 2).

Fig. 1 shows the percentage of respondents who utilized a specific procedure for DED assessment. The most common clinical
procedures used for DED diagnosis were reported symptoms of the patients (93 %), corneal staining (69 %), fluorescein tear-break up
time (FBUT) (69 %), meibography (MG) (59 %), conjunctival staining (57 %), and tear meniscus height (TMH) (53 %). Patients’
symptoms (T2B 75 %), corneal staining (T2B 49 %) and FBUT (T2B 41 %) were also rated as the top 3 important techniques in DED
diagnosis (Fig. 2). Among the available diagnostic procedures, these three were also perceived as the most valuable (T2B > 79 %).
Other valuable procedures included conjunctival staining (T2B 78 %), non-invasive tear breakup time (NIBUT) (T2B 66 %) and Ocular
Surface Disease Index (OSDI)/5-Item Dry Eye Quesionnaire (DEQ5) (T2B 54 %). However, only 40 % of the respondents agreed that
osmolarity was a valuable test in the DED assessment. Respondents reported that they were not familiar with some tests, including
osmolarity (T2B 24 %), matrix metalloproteinase-9 (MMP-9) (T2B 40 %), and dry eye questionnaires, such as OSDI and DEQ-5 (T2B 16
%). Fig. 2 summarizes the percentage of respondents who rated the clinical value of each procedure.

A significant positive correlation was found between the number of tests routinely performed and the number of CPD hours (rs =
0.345, p = 0.004). Respondents who were interested in developing DED practice were more confident in diagnosing (rs = 0.343, p =
0.004) and managing DED (rs = 0.405, p = 0.001). Corneal staining assessment was more routinely performed by the optometrists who
completed CPD (p = 0.018). No significant differences were observed between those who completed CPD and those who did not for
other tests used. The majority of respondents, for most tests, were neutral, considered them not valuable, extremely not valuable or
were unfamiliar.

Table 2
Demographic of the CPD completion groups: (<10 h) and >10 h).
Did not complete CPD (n = 37) Completed CPD (n = 31) P value

Years of practice (median, interquartile range) 8 (4-23) 17 (13-26) 0.026
Confidence in diagnosing DED (T2B %) 62 97 <0.001
Confidence in managing DED (T2B %) 43 81 0.003
Interest in DED practice (T2B %) 30 84 <0.001
Number of tests used in DED assessment (median, interquartile range) 4 (3-6) 6 (4-6) 0.014

CPD: Continuing Professional Development; DED: Dry eye disease; T2B: Top two box score.
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Fig. 1. Percentage of respondents who chose each clinical procedure(s) in their routine dry eye assessment. DED: Dry eye disease; FBUT: fluorescein
tear-break up time; NTBUT: non-invasive tear breakup time; Ocular Surface Disease Index: OSDI; 5-Item Dry Eye Quesionnaire: DEQ5.
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Fig. 2. Percentage of respondents who rated the clinical value for each clinical procedure in dry eye assessment. DED: Dry eye disease; FBUT:
fluorescein tear-break up time; NTBUT: non-invasive tear breakup time; Ocular Surface Disease Index: OSDI; 5-Item Dry Eye Quesionnaire: DEQ5.

3.2. Treatment strategy

The management approach for different levels of severity of DED was also studied. For mild DED, preservative-free eyedrops (90
%), lid hygiene (63 %), and omega-3 rich foods (30 %) were the top three recommendations by responded optometrists. For moderate
DED, preservative-free eyedrops (66 %) and lid hygiene (66 %) remained as the most popular choices of treatment. However,
preservative-free eye gels (54 %), omega-3 rich foods (24 %), and supplements (34 %) were added into the treatment plan. For severe
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Fig. 3. Suggested follow-up schedules (%) for dry eye disease patients with mild or moderate symptoms.
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DED, 67 % of the respondents referred the patients to ophthalmologists, recommended a punctal plug (39 %), or scleral lenses (18 %).

There was considerable variation in respondents suggested follow-up schedules for both mild and moderate DED, which was not
associated with completion of CPD (Fig. 3).

No significant differences were found in the recommended follow-up schedules in the completed and non-completed CPD groups (p
> 0.05) for both mild and moderate DED. There was no difference between the CPD groups with most optometrists recommending
referral to ophthalmologists (p = 0.303, but the non-completed CPD group was significantly more likely to refer even moderate DED
patients to ophthalmologists for management (19 % vs 0 %; p = 0.014).

When respondents were asked about the value of recommending omega-3 supplement, two-thirds respondents were comfortable
with the recommendation and only 6 % expressed concern, because they were not familiar with nutrition science. Although there was
no differences in recommended use of omega-3 supplements for management of mild DED between the two groups associated with
completion of CPD, these supplements were recommended significantly more often by the completed CPD group for the management
of moderate DED (22 % vs 50 %; p = 0.021). However, while for severe DED, those who had not completed CPD were more likely to
continue recommending preservative-free eye gel (62 % vs 30 %; p = 0.014), while the completed CPD group tended to recommend
scleral lenses (8 % vs 30 %; p = 0.027).

4. Discussion

Clinical diagnostic procedures and management of DED differs between professions [9,14] and between countries [8,11]. The
clinical practices of optometrists and ophthalmologists in diagnosing and managing DED have been previously reported in Australia
and New Zealand [4,7-10], United States [5,15], United Kingdom [4,8] and the Netherlands [14]. The study performed by Wolffsohn
and colleagues [11] was more focused on investigating the management patterns of DED, whilst diagnostic patterns of DED were not
addressed. This study investigated the practice pattern in Hong Kong optometrists for the first time, and found that the management
approach towards DED appeared to be similar to TFOS’s suggestion in most respondents. However, this study also revealed consid-
erable variation in adoption of standardized DED questionnaires and newer diagnostic tools. By recognizing and acting on these
clinical implications, practitioners can strive to provide more evidence-based and comprehensive care for patients with DED.

The diagnostic tests used by Hong Kong optometrists in DED assessment were similar to the recommended diagnostic criteria by
TFOS DEWS II [12]. Patient symptoms and the essential tests, such as FBUT and corneal staining, were the top three important tests in
the DED assessment. Patient symptoms were rated as the most commonly used (93 %) and most important (75 %) diagnostic tool in
DED assessment. However, only slightly more than half (54 %) of the respondents agreed that standardized DED questionnaires, like
the OSDI and DEQ-5, were valuable, and only 19 % used these in their routine assessment. This suggests that optometrists are not
adopting standardized DED questionnaires in their practice, which may be due to limited understanding about the use of DED
questionnaires or the absence of validated Chinese versions of OSDI and DEQ-5. A similar trend was also found for NIBUT as 66 % of
respondents agreed that it was valuable, but only less than 20 % performed this as a diagnostic tool, tending to perform FBUT and
corneal staining more often. This is in agreement with previous studies indicating that FBUT was preferred by optometrists [3-5,7].
This maybe due to the CPD offerings do not include presentations on DED at that moment. A possible explanation is that NIBUT re-
quires specialized instrumentation (e.g., a corneal topographer), which is not considered essential, unless the practice also provides
advanced contact lens services, such as orthokeratology fitting.

Osmolarity is another recommended DED diagnostic test in TFOS DEWS II. It is objective, easy and quick to perform in vivo,
although its validity has been challenged [16]. As 24 % of the respondents were not familiar with osmolarity and only 40 % agreed that
it was valuable in DED diagnosis, both equipment unavailability and low validity of tear osmolarity systems could be reasons for its low
adoption for DED diagnosis. The clinical patterns of Hong Kong optometrists in diagnosing DED appeared to largely follow TFOS DEWS
11, which is a consensus of opinion of researchers and clinicians.

Non-preserved eyedrops and lid hygiene were the favored treatments for all levels of DED severity, although non-preserved eye gels
were more likely to be prescribed for moderate to severe DED patients. A very low preference for prescribing preserved lubricants was
noted, suggesting that optometrists may be aware of the disadvantages of preserved lubricants. The management approach for mild
and moderate DED was similar, except that omega-3 supplements were more likely to be recommended in moderate DED. Optometrists
in Hong Kong were generally positive towards recommending omega-3 supplement to their DED patients. Although a large scale
randomized controlled trial reported that essential fatty acids, compared to olive oil, did not perform better in outcomes for DED
management [17], a systematic review and meta-analysis concluded that omega-3 supplement may have a role in improving dry eye
symptoms and signs in DED patients, despite the inconsistent results between studies [18,19]. For severe DED, most practitioners opted
to refer the patients to an ophthalmologist for therapeutic treatment. The management approach of Hong Kong optometrists is similar
to Australian optometrists with the exception that Australian optometrists were more likely to prescribe corticosteroid and
anti-inflammatory eyedrops for severe DED patients [7]. This difference may be partly explained by the prohibition of Hong Kong
optometrists to prescribe these therapeutic agents. Despite this, the management approach of Hong Kong optometrists was in
agreement with the suggestions of TFOS DEWS II staged management recommendations [13].

Approximately two-thirds of optometrists suggested follow-up schedule of >3 months for mild DED patients, while most of the
remainder recommendeding 1-3 months. This percentage distribution changed for moderate DED patients. More than one-third of the
optometrists (39 %) preferred seeing the patients after >3 months, while 28 % and 31 % of the respondents recommended a follow-up
schedule of within 1 month or 1-3 months respectively. A recent randomized clinical trial investigating the therapeutic effects of
artificial tear eyedrops also revealed improvement in symptoms and NIBUT after 1 month and 4 months of treatment, respectively
[20]. To date, there is no specific timeframe for DED follow-up arrangement, but TFOS DEWS II concluded that most studies employed
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a follow-up period ranging from 1 to 3 months after an intervention or treatment was implemented [13]. Depending on the treatments
prescribed, the follow-up schedule may vary as some may take longer to be effective. Further investigation is warranted to evaluate the
suitable follow-up schedule for artificial tear eyedrops.

For optometrists who were more experienced and proactive in continuing education, their self-reported confidence in diagnosing
and managing DED were significantly higher. There was no significant difference in preference of tests used in diagnosing DED,
although the completed CPD optometrists reported more frequent use of corneal staining in their routine assessment. They were also
more likely to recommend omega-3 supplements to moderate DED patients, while the non-completed CPD optometrists were more
inclined to refer moderate DED patients to ophthalmologists. The results suggested that continuing education may not profoundly
influence the practice of DED assessment, but have positive influence on enhancing the competency of the standard practice despite not
all continuing education offerings were related to DED. In comparison with other studies worldwide, optometrists in Hong Kong have
similarities in their clinical practices with optometrists in other countries. Almost all eye care practitioners agreed that patient
symptoms were important in diagnosis of DED, but standardized questionnaires were not used [21,22]. This was also noted in studies
surveying practitioners in Australia and New Zealand [7,8,10]. The use of standardized and validated DED questionnaires helps to
quantify symptoms and is useful in monitoring disease progress and treatment effectiveness [12]. Non-preserved eyedrops and gels
were the first-line treatment of choices in DED in Australia [7] and Hong Kong optometrists. Preserved lubricants were obviously the
least favorable to Hong Kong optometrists, regardless of the severity of DED.

There were some inherent limitations in this study. The participation rate (15 %) and sample size (68 only) of the current study was
quite low and most responses were from Part I registry practitioners. Surveys performed elsewhere had around a 20 % response rate. As
optometrists in the Part I registry constitute more than half of the practicing optometrists in Hong Kong, the results may not be
completely representative of the practice of Hong Kong optometrists in other registry categories. Selection bias was also unavoidable,
because practitioners who were more interested in this topic were more likely to participate in the survey. In addition, whether or not
these clinics were fully equipped for some essential diagnostic tests were not asked in the questionnaire, this specific question should
be covered in the future study. The management approaches may also vary in different subtypes of DED. In this questionnaire, as the
level of knowledge towards DED was unknown, optometrists were only asked to indicate their management for various DED severities,
but not specific to the subtypes of DED. Finally, continuing education is also not the only resource for DED for optometrists. Failure of
optometrists to attain CPD recognition does not imply they are inferior in practicing evidence-based DED assessment, because there
was no indication whether those who completed CPD hours had actually engaged in diagnosing and treating DED in their practices.

In conclusion, the clinical practice of DED assessment and management of Hong Kong optometrists, in terms of choice of tests,
indicated they shared both similarities and differences to the guidelines of TFOS DEWS II. Hong Kong optometrists acknowledged the
importance of symptomology in the diagnosis of DED, but standardized DED questionnaires were not routinely used. Traditional DED
clinical procedures, such as FBUT and corneal staining were still preferred in aiding DED diagnosis and non-preserved lubricant and lid
hygiene are the mainstays of treatments in mild and moderate DED. Non-preserved lubricants and lid hygiene are the main treatment
choices recommended for mild to moderate DED. Increased use of omega-3 supplement is seen in managing moderate DED and by
optometrists who are more experienced and those proactive in participating in continuing education are more likely to prescribe
supplements. They are also more confident in diagnosing and managing DED patients in their day-to-day practice. The use of validated
DED questionnaires and newer diagnostic tools should be promoted. Incorporating these insights into practice may lead to improved
diagnosis, more targeted management, and ultimately better outcomes for DED patients.
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