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Abstract 

Purpose: To explore the journey taken by patients in a range of different countries to manage 

their dry eye symptoms. 

Method: Members of the general public who responded positively to the question “Do your 

eyes ever feel dry?” completed a questionnaire describing their demographics, the impact of 

their symptomology, the advice they have received and the management options they have 

tried. The Ocular Surface Disease Index (OSDI) questionnaire was also completed. 

Results: A total of 916 individuals (Canada = 235, Mexico = 127, New Zealand = 157, Taiwan 

= 246, UK = 151) of similar age distribution (median 38 years, IQR: 27-50) completed the 

survey. The reported duration of symptoms was longest in Canada (median 4 years, range 2-

10) and least in Taiwan (2 years, range 1-3; p<0.001), and similar trends were observed for 

symptom severity (p=0.001). However, there was no statistically significant difference between 

countries with respect to the impact of symptoms on quality of life (median 3/10; p = 0.08). 
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Less than half of the individuals in any country had consulted with a health professional. About 

half had tried a treatment for their dry eye symptoms, with artificial tears being the most 

common treatment, followed by warm compresses, and both were rated as reasonably 

effective (median 5-7/10). 

Conclusion: Many people with dry eye symptoms are not consulting health care professionals 

who can confirm the diagnosis, exclude differential diagnoses, and offer a wide range of 

treatments targeted at the dry eye subtype.  
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INTRODUCTION 

Dry eye disease is a multifactorial disease of the ocular surface. It is characterised by a loss 

of homeostasis of the tear film, accompanied by ocular symptoms such as discomfort [1]. Tear 

film hyperosmolarity plays an important role in pathophysiology, where excessive evaporation 

at the ocular surface results in an abnormally high concentration of salts in the tears compared 

to the healthy eye. A reduction in the quality and/or quantity of tears induces a range of issues, 

including tear film instability, wetting defects, hyperosmolar stress, increased friction and 

chronic mechanical irritation at the ocular surface [2, 3]. Each of these problems may 

themselves initiate a chain of inflammatory events that leads to surface damage as part of the 

vicious circle of dry eye disease, that perpetuates itself and characterises the disease process 

[3]. The condition can have a devastating impact on those affected; studies have found dry 

eye has a significant impact on patients’ lives [4], where similar utility assessment scores using 

time trade-off methods (1.0=perfect health to 0.0=death) found severe cases (0.56) to be 

comparable to hospital dialysis (0.56-0.59) and severe angina (0.50) [5]. Thus, it is crucial to 

fully appreciate this condition with respect to its impact on patients and manage them 

appropriately.  

Many studies have examined how dry eye is diagnosed and managed by eye/health care 

professionals using surveys [6-13], roundtable discussion [14], analysis of patient records [15] 

and mystery shopper-based [16] methodologies, and observed how these compare to 

preferred practice patterns [17]. These studies highlight generally high consensus for dry eye 

treatments, where the vast majority rely on eyelid hygiene measures and topical ocular 

lubricants, between: optometrists and medical practitioners [7, 11, 12]; optometrists from 

different countries [9]; and relative to professional standards [14, 17]. Diagnostic testing and 

disease monitoring relies mainly on symptom assessment due to frequent disparity with 

clinical signs, as well as a lack of access to specialised equipment and training of non-eye 

care professionals [6, 7, 9, 11, 12, 16, 18]. This is further complicated by differences between 

practices in different countries with respect to access for professionals to testing resources 

and training, and patient access to healthcare; in addition, there are few studies investigating 

dry eye practice in less well developed countries [6, 13, 18]. Despite these challenges, the 

existing studies have shed significant light on dry eye disease detection and treatment in 

clinical settings. 

Conversely, much less is known about the experience of dry eye disease from the patient’s 

perspective and how it is typically managed [19-23]. Studies assessing the agreement 

between clinicians and patients with respect to the patient’s dry eye severity reveal that 

clinicians frequently underestimate symptom severity [19, 21]; indeed, Chalmers et al. (2005) 

found that over 40% of patients reported their symptoms to be more severe than clinician 

assessment predicted, particularly amongst females and the elderly. This significant disparity 



4 
 

has also been observed with respect to treatment response; Yeh et al. (2015) reported that 

clinician assessed dry eye improved in 88% of patients after treatment, whereas only 35% of 

the patients themselves reported this to be the case. While dry eye is recognised to be more 

prevalent amongst women, females are also reported to experience: more severe and 

frequent dry eye symptoms (which have greater impact on overall well-being); higher use of 

medical/surgical interventions; increased financial burden of treatment; and generally greater 

dissatisfaction due to perceived treatment side effects and the length of time required to 

experience treatments effects [20]. Long-term follow-up studies of dry eye show worsening of 

ocular surface symptoms in nearly a quarter of patients, and of vision-related symptoms in 

nearly one-third over a mean 10-year duration from diagnosis [22, 24]. However, on average, 

over an 8-year observation period, dry eye patients reported improved symptoms and reduced 

artificial tear usage compared to baseline [24]. More recently, a survey assessing patient 

needs and preferences, with regard to dry eye treatment, revealed treatment effectiveness as 

the most important perceived attribute in both moderate and severe groups [23].  

The cited studies, reflecting the breadth of research in the published literature, are based on 

data typically from developed countries with advanced and accessible healthcare systems and 

highly trained clinicians. They fail to explore the often long and circuitous route to management 

that lies between over-the-counter self-medication and consultation with some, or all, of a 

range of general and specialist health professionals a person with dry eye can interact with in 

an attempt to ameliorate their symptoms. Such knowledge may help shape current and future 

guidance towards effective dry eye management in attempting to optimise the patient journey. 

Therefore, this study aimed to investigate the patient-reported experience of dry eye 

management in an international multicentre survey. 
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METHODOLOGY 

A paper based survey was constructed (Figure 1), trialled and refined with dry eye patients 

(n=5) and eye care practitioners (n=5) to collect data on participant demographics (age, sex, 

ethnicity and contact lens wearing history), symptomology (duration, severity between the 

eyes, consistency, severity and impact) and management (health professional(s) consulted 

and treatments tried) 

Figure 1: Dry eye journey survey.  

A positive response to the screening question of “Do your eyes ever feel dry?” and being at 

least 18 years of age were the inclusion criteria. It is difficult to get a truly representative 

sample of a population, but participants were recruited from the general public, outside of eye 

care settings, from university campuses (random approach of people from public locations 

where people congregate), social media (Facebook and Twitter from university rather than 

personal accounts, not related to eye care postings and unpaid) and word of mouth in Canada, 

Mexico, New Zealand, Taiwan and the United Kingdom. The survey was completed 

independently in paper form. In Canada, Mexico, New Zealand and the UK the individuals also 

completed the Ocular Surface Disease Index (OSDI) questionnaire [25]. The study was 

approved by local ethical review boards in each of these locations and the research conformed 

to the tenets of the Declaration of Helsinki.  As the survey data were ordinal in nature, non-

parametric statistics (Kruskal-Wallis H Test) were applied to evaluate differences between 

countries; parametric statistics (ANOVA) were applied to the normally distributed OSDI data 

(SPSS v25, Chicago, IL, USA). Responses to open response questions were categorised by 

reading all the responses, drafting categories and then checking that >90% of responses could 
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be attached to one of the categories. Data shown in the tables generally relate to where the 

number of respondents were at least 8 to avoid skewed or misrepresentations of findings 

caused by lower numbers.  
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RESULTS 

A total of 916 individuals (Canada = 235, Mexico = 127, New Zealand = 157, Taiwan = 246, 

UK = 151) completed the survey. 

 

Participant demographics 

The sex (~65% female for all countries) and median age (Figure 2) profile of the different 

samples were similar, but statistical analysis showed there was difference between countries 

for age (H =52.39, p<0.001) where post-hoc analysis reveals New Zealand (40 years (IQR: 

20-50); p<0.001) and Taiwan (40 years (20-50); p<0.001) had slightly younger age groups 

compared to Canada (40 years (30-50)), Mexico (40 years (30-60)), and the UK (40 years (30-

50)). Approximately 39% of the UK and Taiwan sample were contact lens wearers, 28% and 

22% for New Zealand and Canada, and only 4% in Mexico. Ethnicity varied with country as 

expected (predominant race: Canada 62% Caucasian; Mexico 97% Hispanic or Latino; New 

Zealand 46% Caucasian; Taiwan 100% South East Asian; UK 67% Caucasian).    
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Figure 2: Age of individuals (decades) reporting symptoms of ocular dryness and/or irritation 

in their respective countries. The box indicates the 25% to 75% quartiles with the contained 

line being the median, the attached whiskers the 95% confidence intervals and the dots, 

data points beyond this. 
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Impact of symptomology 

There was a statistically significant difference in duration of symptoms (Figure 3) between 

countries (H = 71.16, p <0.001), and post-hoc testing showed Canada had longer duration 

(median 4(2-10) years) compared all other countries (all p <0.001) (Mexico (3(1-5), New 

Zealand (3(1-7), Taiwan (2(1-3), and UK 3(1-7.5)). There was no significant difference 

between Mexico, New Zealand and the UK, but mean duration of symptoms in all these 

countries was significantly longer than that reported for Taiwan (all p <0.001).  

Symptom severity was relatively symmetrical between the two eyes in around 80% of 

individuals regardless of country, with a reasonably equal spread between participants 

reporting fluctuating, increasing, decreasing, or constant symptoms over time since their 

commencement (Figure 4). Only ~30% reported consistency of symptoms during the course 

of the day, with the majority of free-text comments indicating their symptoms were worse at 

night (~30%) or in the morning (~10%), when viewing digital screens (~20%), driving, reading, 

outdoors and in air conditioning (all ~10%). Changes in symptom severity when wearing 

contact lenses or during the allergy season were rarely reported. 

The severity of reported symptoms (Figure 5) differed significantly between countries (H 

=16.92, p = 0.02). However, post-hoc testing showed this difference lay only between Canada 

(median 5(3-7)) and Taiwan (4 (2-5.8)), with the former reporting higher severity scores (p = 

0.001). The difference between all other post-hoc country comparisons was not statistically 

significant. 

In contrast, while there was also a statistically significant difference in OSDI scores between 

countries (F = 9.10, p <0.001); post-hoc testing showed Mexico had higher OSDI scores 

(mean 24.4±19.9) than New Zealand (18.0±15.0; p <0.01) and the UK (20.0±18.4; p = 0.02); 

and Canada had higher OSDI scores (27.4±18.4) compared to New Zealand (p <0.001) and 

the UK (p <0.001). There was no significant difference in OSDI scores between Mexico and 

Canada or between New Zealand and the UK. OSDI data were not available for Taiwan. 

There was no statistically significant difference between countries with respect to the 

perceived impact of symptoms on quality of life (H = 6.90, p = 0.08; Figure 6). 
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Figure 3: Duration of dry eye symptoms (months) of individuals in their respective countries.  

The box indicates the 25% to 75% quartiles with the contained line being the median, the 

attached whiskers the 95% confidence intervals and the dots, data points beyond this. 

 

Figure 4: Consistency of reported symptoms as a proportion of the sample, between eyes of 

individual participants, and stability since commencement (not collected on the New Zealand 

cohort). 
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Figure 5: Severity of self-reported dry eye symptoms (1-10; 1=none, 10=highest) in different 

countries. The box indicates the 25% to 75% quartiles with the contained line being the 

median, the attached whiskers the 95% confidence intervals and the dots, data points 

beyond this. 
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Figure 6: Self-reported impact of dry eye symptoms on quality of life (1-10; 1=none, 

10=highest) of individuals in their respective countries. The box indicates the 25% to 75% 

quartiles with the contained line being the median, the attached whiskers the 95% 

confidence intervals and the dots, data points beyond this. 

 

 

Management 

Less than half of the individuals in any country had consulted with a health professional 

(approximately 44% in Canada and New Zealand, 30% in Mexico and the UK, and 24% in 

Taiwan) (Figure 7). 

Approximately half of the respondents had trialled a treatment for their dryness symptoms  

(Figure 7). Artificial tears were the most common treatment, followed by warm compresses in 

Canada and New Zealand, where the use of two or more treatments was more common 

(Figure 8). The survey did not explore whether they were concurrently used. There was a 

statistically significant difference between the reported durations of treatments between all 

countries (H = 21.78, p <0.001; Table 1). Post-hoc testing showed participants in Canada 

(median 12 months (2-36)) had significantly shorter treatment use compared to Mexico (24 

months (12-48); p =0.001), but was similar to all the other countries (p > 0.05 in all cases). 
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Participants in Mexico reported significantly longer individual treatment durations of use 

compared to New Zealand (18 months (3-36); p = 0.03), Taiwan (12 months (6-24); p <0.001) 

and the UK (8 months (2.5-24); p <0.001). Similarly, New Zealand participants reported 

significantly longer treatment durations than Taiwan (p =0.01) and the UK (p =0.001), but there 

was no significant difference in that reported between Taiwan and the UK (p =0.29; Table 1). 

The duration of less commonly used treatments included immunomodulation ([Restasis] 

Canada: 12 months (9-12), n=5), antibiotic eye drops/tablets (Taiwan: 12 months (12-54), 

n=8), steroid drops (Canada: 6 months (2-6), n=8), liposomal spray (UK: 0.8 months (0.6-0.9), 

n=7), anti-allergy eye drops/tablets (Canada: 24 months (18-30), n=4; New Zealand: 54 

months (24-120), n=11) and Chamomile eye drops (Mexico: 24 months (24-60), n=8). Of the 

common treatments, the regularity of use is presented in Table 2); artificial tears generally 

were deemed reasonably effective as were warm compresses (median effectiveness score 5-

7/10), but no treatment provided complete relief in a substantial sample of individuals (Table 

3).  

 

Figure 7: Proportion (%) of individuals reporting having used dry eye treatment and from 

whom/where recommendation sought. 

 

0

10

20

30

40

50

60

70

P
ro

p
o
rt

io
n
 (

%
)

Canada

Mexico

New Zealand

Taiwan

UK



13 
 

 

Figure 8: Proportion (%) of individuals who reported having trialled a treatment / strategy 

used for dry eye. 

 

 Duration individual dry eye therapies were trialled (months) 

 Canada Mexico 
New 

Zealand 
Taiwan UK 

All treatments 12 (2-36) 24 (12-48) 18 (3-36) 12 (6-24) 8 (2.5-24) 

Artificial tear eye drops 
12 (2-36) 

[224] 
24 (12-48) 

[118] 
15 (2-36) 

[144] 
12 (6-24) 

[240] 
6 (1.5-21) 

[120] 

Artificial tear eye gels 
48 (42-54) 

[14] 
- 

36 (27-36) 
[8] 

15.5 (5.5-27) 
[34] 

- 

Warm compresses 
7.5 (2-16.5) 

[54] 
- 

3 (1-18) 
[46] 

- 
8 (6-10) 

[12] 

Eyelid hygiene/cleansing 
0.6 (0.5-3.6) 

[12] 
- 

3 (1-4.5) 
[16] 

- 
6 (3.8-93) 

[10] 

 

Table 1: Duration (months) of commonly (n>7) reported individual treatment use by 

individuals [number] for dry eyes. Data shown as median value (with the range in brackets). 

The order or concurrency of treatments used was not investigated.  
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 Regular Occasional Discontinued 

 Canada Mexico 
New 

Zealand Taiwan UK Canada Mexico 
New 

Zealand Taiwan UK Canada Mexico 
New 

Zealand Taiwan UK 

Artificial tear eye 
drops 36.6 28.3 34.0 72.1 38.0 46.6 60.4 49.0 25.6 36.0 16.0 11.3 2.0 2.3 26.0 

Artificial tear eye 
gels 57.1   40.0 100   42.9   20.0   100     40.0     

Warm compress 34.4   15.0   60.0 56.3   58.0     9.3   27.0   20.0 

Eyelid 
hygiene/cleaning 57.1   29.0     28.6   14.0   75.0 14.3   57.0   25.0 

 

Table 2: Continuation behaviour by dry eye individuals, by country, on treatments in Table 1. Regular use = at least once per day; occasional 

use = at least once per week, but less frequently than once per day or used as needed; discontinued = no longer used. Data shown as 

proportion (%) of strategy use. 
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 Canada Mexico 
New 

Zealand 
Taiwan UK 

Perceived treatment 
efficacy overall 

5 (4-7) 7 (5-9) 6 (5-8) 7 (5-8) 5 (3-7) 

Artificial tear eye drops 5 (4-7) 7 (5-9) 6 (4-8) 7 (5-8) 5.5 (4-8) 

Artificial tear eye gels 6 (4-8)  5 (3-7) 9 (8-9) 10 

Warm compresses 7 (5-8)  5 (3-7)  7 (5-7) 

Eyelid hygiene/cleansing 8 (6.5-8)  6  6.5 (4.8-7.8) 

 

Table 3: Perceived efficacy of strategies noted in Table 1  (perceived level of relief from 0 

“not at all” to 10 “cured”) among respondents reporting symptoms of dry eye and irritation 

and using treatment. Data are presented as median or median (interquartile range).  
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DISCUSSION 

This study aimed to investigate in members of the general public, outside eyecare settings, 

the patient-reported experience of dry eye management in an international multicentre survey. 

Dry eye symptoms alone are not sufficient for the diagnosis of dry eye disease and there are 

several differential diagnoses that need to be considered [1, 26]. However, there are effective 

treatments available, so the choice of professional that individuals consult with about 

managing their disease is an important consideration towards maximising quality of life. The 

mean OSDI symptom scores of  the country cohorts assessed in this study were between 18.0 

and 27.4, well above the established threshold of ≥ 13 for a positive result in symptom 

screening for dry eye disease [26]. However, there were participants who reported that their 

eyes did feel dry, at least occasionally, that had an OSDI result below the level that would 

trigger a full diagnostic work-up [26] who took part in this survey. They felt their symptoms 

were worth reporting and they may be a precursor to a level of dry eye that would be 

diagnosed; hence their ‘journey’ was felt appropriate to include in this study. If anything, their 

inclusion cause an underestimation of the impact of symptoms. It should be noted that the 

OSDI assesses symptom frequency and not severity, so the cut-off is less likely to be reached 

by individuals that have symptoms that fluctuate. The questionnaire relied on the recall and 

honesty of participants, which is a limitation of cross-sectional survey data. Recruiting a truly 

representative sample of a population is difficult, as any mention of eye care is likely to attract 

those who have been more proactive about managing their condition, so participants were 

recruited from the general public, outside of eye care settings. Attracting people who are more 

interested in their eye care would likely cause a reduction in severity and impact on quality of 

life due to better treatment. As the number of participants reporting advice by a health 

professional was quite low, it implies that such a bias was minimised by the recruitment 

approach. The questions were kept simple to minimise cultural differences in interpretation of 

the questions. A major limitation in comparing between populations is heterogeneity, due to 

different demographic characteristics [4]; however, the age range of individuals reporting dry 

eye symptoms between the study populations was remarkably similar (median 4-5th decade 

for all countries) and a greater proportion were female (59% - 78%), which is consistent with 

previous studies reporting increased prevalence amongst older people and female sex [4]. 

Asian race has also been identified as a major risk factor for dry eye, with an odds ratio of 1.5-

2.2 times that of Caucasians (age and sex controlled [4]. Despite the anticipated ethnic 

differences between countries, however, the self-reported severity proved to be similar. 

The duration of dry eye symptoms varied widely between participants in all countries, but 

median values were between 2 and 4 years (Figure 3). In Taiwan, the duration range was 

shorter (0.5 – 11 years) than the largely Caucasian cohorts (Canada, New Zealand and the 

UK), despite the higher predisposition towards dry eye in Asian races [4]. On a subjective 
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rating of symptom severity, median scores reveal relatively mild to moderate disease is most 

common (5/10 median); in cohorts that completed the OSDI, on average, mild symptoms 

(range 13-22) were observed in New Zealand and UK, and moderate (range 23-32) in Mexico 

and Canada [25]. This led to a consistent, but mild effect on quality of life (median 3/10 across 

all countries), but ranged from ‘none’ to ‘a great deal’ despite less than half being managed 

by an eye care professional. Unless questioned about specific dry eye symptoms during 

routine eye health consultations, such individuals may be poorly managed at best and at worst 

overlooked. Indeed, a similar cross-sectional survey to investigate patient experiences of dry 

eye, found statistically significant relationships between delay in diagnosis (>1 year), the need 

to see more than one clinician and increased eye drop use (>3 times daily), with a lower quality 

of life [27]. This suggests that over the counter access to treatments might not be adequate 

as the disease cannot be readily diagnosed by the public and treatments can mask the 

symptoms, increasing health risks. This serves to highlight the need for clinicians to properly 

screen for dry eye utilising a validated questionnaire to detect the presence of dry eye 

symptoms at an early stage [26], along with assessing the homeostasis of the tear film in order 

to improve quality of life, reduce unnecessary expenditure of what may be ineffective 

treatments, and seek to prevent further dry eye disease progression [27]. There is also a need 

for greater patient education and public awareness of the disease. The data supported the 

observation that dry eye is generally a bilateral disease [1] although symptom consistency 

since commencement varies amongst individuals, in a similar manner across countries, which 

may reflect the waxing and waning nature of dry eye disease over time [1, 4].  

While approximately a quarter to one-third of individuals did not attribute their dry eye 

symptoms to a specific task or environment, many reported experiencing worse dry eye 

symptoms in the morning/evening and while observing digital device screens, as has been 

reported previously [4, 28]. The association with screen time is not unexpected as visual 

display unit use and tasks requiring concentration during the working day are recognised to 

reduce blink completeness and blink rate, promoting increased tear film instability and 

evaporation from the ocular surface; this leads to hyperosmolarity and subsequent 

inflammation, accompanied by dry eye symptoms [2, 3, 7, 29-32]. Environmental exposure to 

conditions such as wind (outdoors, riding scooter) and low humidity (air conditioning) reported 

by individuals are also established risk factors for dry eye [4, 33-35]. Surprisingly, few subjects 

reported associations with contact lens wear (2 - 8%), despite a high proportion reporting 

contact lens use (22-38% except for Mexico). Contact lens wear may contribute to the 

development of dry eye symptoms due to disruption of ocular surface homeostasis [4, 36-38]. 

Indeed, dry eye has been previously reported to be in the order of 4 times more prevalent in 

contact lens wearers than non-wearers [39-41] and wearers are reported to experience more 

severe dry eye symptoms [42]. 
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With respect to healthcare-seeking behaviour, less than half of patients reporting dry eye 

symptoms had visited an eye care professional for investigation. It may be that these patients 

did not consider their symptoms sufficiently severe or bothersome to justify seeking advice, or 

that they may not have known where to do so. The highest proportions were in those countries 

with well-established healthcare systems, notably Canada, New Zealand and the UK where 

primary eye care is predominantly delivered by optometrists who are highly trained to diagnose 

and possess prescribing rights in many cases, which allow management of eye conditions in 

lieu of referral to an ophthalmologist. This is reflected in the highest consultation rates with 

this form of health professional in these countries. In Mexico, there is a shortage of 

optometrists, whose profession has required university level education and national regulation 

only since 2015 [43]; again, this is reflected by the predominance of ophthalmologist or general 

physician visits. Likewise, legislation was only passed as recently as 2015 in Taiwan for 

optometrists to be recognised eye care practitioners, and the first set of examinations for 

qualification took place in 2017. This explains the lack of advice from optometrists in this 

country [44]. Surprisingly, given that many dry eye treatments are available over the counter 

without prescription, very few patients, overall, sought advice from a pharmacist. It may be 

that patients consider pharmacists’ expertise to lie elsewhere and thus seek investigation from 

an eye care/medical professional or self-treat based on general marketing.  

Despite experiencing dry eye symptoms, only 36-58% of subjects reported using specific 

treatments to help provide relief. Laboutelle et al. (2017), identified that 41% of their 

respondents were not diagnosed at symptom onset, and of these, almost a third (31.6%) 

waited more than one year to be diagnosed after noticing symptoms. Of those who did report 

using a dry eye treatment, the vast majority in each country described use of artificial tear 

supplements (Figure 8), which was unsurprising given the widely accessible nature of these 

eye drops without need for a prescription [45]. The frequent and long duration of use indicated 

high patient acceptability. Although warm compresses, liposomal sprays, omega-3 

supplements, and eyelid hygiene measures are typically recommended for meibomian gland 

dysfunction (MGD) [45, 46], a leading cause of dry eye [1], relatively few in this study reported 

using these treatments (Figure 8). Indeed, due to the low number of users with these latter 

treatments and their associated duration and effectiveness, the sample size is insufficient to 

determine generalisations with respect to their usage. Moreover, few respondents reported 

using more than one therapy, except for in New Zealand, where over 50% used 2 or more 

treatments (Figure 8). Such a failure to use more than one therapy is not ideal given recent 

evidence in treatment guidance; this advocates a multi-pronged treatment strategy targeting 

identified deficiencies and breaking the vicious cycle of dry eye to restore ocular surface 

homeostasis, particularly given the frequency with which signs of MGD are detected in the 

vast majority of patients [2, 45]. In order for warm compress and eyelid hygiene strategies to 
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be effective, regular long-term use is advised [45, 46], however, like artificial tears the data 

describing continuation shows many subjects use them only occasionally or had discontinued 

(Table 2). This serves to highlight the need for eye care professionals to fully explain the 

chronic nature of dry eye disease and emphasise the importance of long-term combination 

treatment where warranted, with artificial tears and eyelid warming/cleansing, particularly, as 

respondents reported perceived moderate to good effectiveness with these treatments (Table 

3). 

The most unexpected treatment to be reported as commonly used was chamomile eye drops 

in Mexico, with approximately 6% of respondents using this treatment (Figure 8). Chamomile 

eye drops have been manufactured and widely distributed over-the-counter for many years in 

that country. The median duration of use of treatments was long-term (24 months; Table 1) 

and was used relatively often (25% regular, 50% occasional; Table 2). There appears to be 

no clinical evidence or reports of the effectiveness of Chamomile treatment in the scientific 

literature, but self-reported perceived effectiveness was rated highly (median score of 7 out of 

10) (Table 3). Further study to elucidate the pharmacological properties and confirm 

effectiveness through randomized control trials is required to evaluate the value of this 

treatment for dry eye disease. 

Overall, treatment duration was longest in Mexico, and shortest in the UK and Canada, 

although the duration of symptoms, rating for severity, and impact on quality of life was very 

similar for all countries. This difference may be explained by the wide availability of many 

brands/types of artificial tears available in the latter countries, such that individuals frequently 

try several in close succession in seeking the most effective treatment option. However, 

despite availability of a wider range and easier access to high level eye care in the UK, 

Canada, and New Zealand, perceived effectiveness of treatments overall was surprisingly 

rated lowest in these same countries (Table 3). Compared to Mexico, these countries have 

more service based economies with high levels of computer, tablet, and phone display use 

which may contribute to the perceived lack of effectiveness; indeed, such job roles may 

increase evaporative exposure of the ocular surface and subjects may not have enough time 

to use treatments during the day to relieve symptoms. However, cultural expectations and 

respect for medical professionals may also play a role.  

In conclusion, this study has highlighted that a large proportion of the general public who have 

even moderate dry eye symptoms are failing to seek appropriate healthcare and as a 

consequence, are either living with a reduced quality of life or are being managed with largely 

artificial tears despite a wider range of potentially more effective treatments being available 

[45]. Eye care practitioners need to be more proactive in marketing their management skills in 

this area and to encourage regular check-ups to promote timely diagnosis [26] and targeted 
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management [45] of this chronic and debilitating disease, to maximise an individual’s quality 

of life.  

 

REFERENCES 

[1] Craig JP, Nichols KK, Akpek EK, Caffery B, Dua HS, Joo C-K, Liu Z, Nelson JD, Nichols JJ, Tsubota K. 
TFOS DEWS II definition and classification report. Ocul Surf 2017;15:276-283. 
[2] Baudouin C, Aragona P, Messmer EM, Tomlinson A, Calonge M, Boboridis KG, Akova YA, Geerling 
G, Labetoulle M, Rolando M. Role of hyperosmolarity in the pathogenesis and management of dry eye 
disease: proceedings of the OCEAN group meeting. Ocul Surf 2013;11:246-258. 
[3] Bron AJ, de Paiva CS, Chauhan SK, Bonini S, Gabison EE, Jain S, Knop E, Markoulli M, Ogawa Y, Perez 
V. TFOS DEWS II pathophysiology report. Ocul Surf 2017;15:438-510. 
[4] Stapleton F, Alves M, Bunya VY, Jalbert I, Lekhanont K, Malet F, Na K-S, Schaumberg D, Uchino M, 
Vehof J. TFOS DEWS II epidemiology report. Ocul Surf 2017;15:334-365. 
[5] Buchholz P, Steeds CS, Stern LS, Wiederkehr DP, Doyle JJ, Katz LM, Figueiredo FC. Utility assessment 
to measure the impact of dry eye disease. Ocul Surf 2006;4:155-161. 
[6] Graham JE, McGilligan VE, Berrar D, Leccisotti A, Moore JE, Bron AJ, Moore TC. Attitudes towards 
diagnostic tests and therapies for dry eye disease. Ophthal Res 2010;43:11-7. 
[7] Cardona G, Serés C, Quevedo L, Augé M. Knowledge and use of tear film evaluation tests by Spanish 
practitioners. Optom Vis Sci 2011;88:1106-1111. 
[8] Downie LE, Keller PR, Vingrys AJ. An evidence-based analysis of Australian optometrists’ dry eye 
practices. Optom Vis Sci 2013;90:1385-1395. 
[9] Downie LE, Rumney N, Gad 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? Ophthal Physiol Opt 2016;36:140-151. 
[10] Williamson JF, Huynh K, Weaver MA, Davis RM. Perceptions of dry eye disease management in 
current clinical practice. Eye Contact lens 2014;40:111. 
[11] van Tilborg M, Murphy PJ, Evans KS. Agreement in dry eye management between optometrists 
and general practitioners in primary health care in the Netherlands. Contact Lens Ant Eye 
2015;38:283-293. 
[12] Xue AL, Downie LE, Ormonde SE, Craig JP. A comparison of the self‐reported dry eye practices of 
New Zealand optometrists and ophthalmologists. Ophthal Physiol Opt 2017;37:191-201. 
[13] Osei KA, Cox SM, Nichols KK. Dry Eye Disease Practice in Ghana: Diagnostic perspectives, 
treatment modalities, and challenges. Optom Vis Sci 2020;97:137-144. 
[14] Smith J, Nichols KK, Baldwin EK. Current patterns in the use of diagnostic tests in dry eye 
evaluation. Cornea 2008;27:656-662. 
[15] Song JS, Hyon JY, Lee D, Chung E, Choi C, Lee J, Kim HM, Group KCDS. Current practice pattern for 
dry eye patients in South Korea: a multicenter study. Kor J Ophthalmol 2014;28:115-121. 
[16] Bilkhu PS, Wolffsohn JS, Tang GW, Naroo SA. Management of dry eye in UK pharmacies. Contact 
Lens Ant Eye 2014;37:382-387. 
[17] Lin I-C, Gupta PK, Boehlke CS, Lee PP. Documentation of conformance to preferred practice 
patterns in caring for patients with dry eye. Arch Ophthalmol 2010;128:619-623. 
[18] Asiedu K, Kyei S, Ayobi B, Agyemang FO, Ablordeppey RK. Survey of eye practitioners’ preference 
of diagnostic tests and treatment modalities for dry eye in Ghana. Contact Lens Ant Eye 2016;39:411-
415. 
[19] Chalmers RL, Begley CG, Edrington T, Caffery B, Nelson D, Snyder C, Simpson T. The agreement 
between self-assessment and clinician assessment of dry eye severity. Cornea 2005;24:804-810. 
[20] Schaumberg DA, Uchino M, Christen WG, Semba RD, Buring JE, Li JZ. Patient reported differences 
in dry eye disease between men and women: impact, management, and patient satisfaction. PloS One 
2013;8:e76121. 



21 
 

[21] Yeh P-T, Chien H-C, Ng K, Tseng S-H, Chen W-L, Hou Y-C, Wang I-J, Chu H-S, Yang Y-HK, Hu F-R. 
Concordance between patient and clinician assessment of dry eye severity and treatment response in 
Taiwan. Cornea 2015;34:500-505. 
[22] Lienert JP, Tarko L, Uchino M, Christen WG, Schaumberg DA. Long-term natural history of dry eye 
disease from the patient's perspective. Ophthalmology 2016;123:425-433. 
[23] Messmer E, Chan C, Asbell P, Johnson G, Sloesen B, Cook N. Comparing the needs and preferences 
of patients with moderate and severe dry eye symptoms across four countries. BMJ Open Ophthalmol 
2019;4. 
[24] Horwath-Winter J, Berghold A, Schmut O, Floegel I, Solhdju V, Bodner E, Schwantzer G, Haller-
Schober E-M. Evaluation of the clinical course of dry eye syndrome. Arch Ophthalmol 2003;121:1364-
1368. 
[25] Schiffman RM, Christianson MD, Jacobsen G, Hirsch JD, Reis BL. Reliability and validity of the 
ocular surface disease index. Arch Ophthalmol 2000;118:615-621. 
[26] Wolffsohn JS, Arita R, Chalmers R, Djalilian A, Dogru M, Dumbleton K, Gupta PK, Karpecki P, Lazreg 
S, Pult H. TFOS DEWS II diagnostic methodology report. Ocul Surf 2017;15:539-574. 
[27] Labetoulle M, Rolando M, Baudouin C, van Setten G. Patients' perception of DED and its relation 
with time to diagnosis and quality of life: an international and multilingual survey. Br J Ophthalmol 
2017;101:1100-1105. 
[28] Guillon M, Shah S. Rationale for 24-hour management of dry eye disease: A review. Contact Lens 
Ant Eye 2019;42:147-154. 
[29] Cardona G, García C, Serés C, Vilaseca M, Gispets J. Blink rate, blink amplitude, and tear film 
integrity during dynamic visual display terminal tasks. Curr Eye Res 2011;36:190-197. 
[30] Wolkoff P, Nøjgaard JK, Troiano P, Piccoli B. Eye complaints in the office environment: precorneal 
tear film integrity influenced by eye blinking efficiency. Occupat Environ Med 2005;62:4-12. 
[31] Chu CA, Rosenfield M, Portello JK. Blink patterns: reading from a computer screen versus hard 
copy. Optom Vis Sci 2014;91:297-302. 
[32] Argilés M, Cardona G, Pérez-Cabré E, Rodríguez M. Blink rate and incomplete blinks in six different 
controlled hard-copy and electronic reading conditions. Invest Ophthalmol Vis Sci 2015;56:6679-6685. 
[33] Cho HA, Cheon JJ, Lee JS, Kim SY, Chang SS. Prevalence of dry eye syndrome after a three-year 
exposure to a clean room. Annals Occup Environ Med 2014;26:26. 
[34] Galor A, Kumar N, Feuer W, Lee DJ. Environmental factors affect the risk of dry eye syndrome in 
a United States veteran population. Ophthalmology 2014;121:972-973. e1. 
[35] Hwang SH, Choi Y-H, Paik HJ, Wee WR, Kim MK, Kim DH. Potential importance of ozone in the 
association between outdoor air pollution and dry eye disease in South Korea. JAMA Ophthalmol 
2016;134:503-510. 
[36] Dumbleton K, Caffery B, Dogru M, Hickson-Curran S, Kern J, Kojima T, Morgan PB, Purslow C, 
Robertson DM, Nelson JD. The TFOS International Workshop on Contact Lens Discomfort: report of 
the subcommittee on epidemiology. Invest Ophthalmol Vis Sci 2013;54:TFOS20-TFOS36. 
[37] Stapleton F, Hayward KB, Bachand N, Trong PH, Teh DW, Deng KM, Yang EI, Kelly SL, Lette M, 
Robinson D. Evaluation of corneal sensitivity to mechanical and chemical stimuli after LASIK: a pilot 
study. Eye Contact Lens 2006;32:88-93. 
[38] Stapleton F, Stretton S, Papas E, Skotnitsky C, Sweeney DF. Silicone hydrogel contact lenses and 
the ocular surface. Ocul Surf 2006;4:24-43. 
[39] Uchino M, Yokoi N, Uchino Y, Dogru M, Kawashima M, Komuro A, Sonomura Y, Kato H, Kinoshita 
S, Schaumberg DA. Prevalence of dry eye disease and its risk factors in visual display terminal users: 
the Osaka study. Am J Ophthalmol 2013;156:759-766. e1. 
[40] Vehof J, Kozareva D, Hysi PG, Hammond CJ. Prevalence and risk factors of dry eye disease in a 
British female cohort. Br J Ophthalmol 2014;98:1712-1717. 
[41] Tan L, Morgan P, Cai Z, Straughan R. Prevalence of and risk factors for symptomatic dry eye 
disease in Singapore. Clin Exp Optom 2015;98:45. 



22 
 

[42] Uchino M, Schaumberg DA, Dogru M, Uchino Y, Fukagawa K, Shimmura S, Satoh T, Takebayashi 
T, Tsubota K. Prevalence of dry eye disease among Japanese visual display terminal users. 
Ophthalmology 2008;115:1982-1988. 
[43] O'Hare R, Mexican government boosts status of optometry, 2015. 
https://www.aop.org.uk/ot/professional-support/clinical-and-regulatory/2015/03/23/mexican-
government-boosts-status-of-optometry. (Accessed 22/09/2020. 
[44] Lin C-N, First national optometrist exam to take place, 2017. 
https://www.taipeitimes.com/News/taiwan/archives/2017/05/23/2003671132. (Accessed 
22/09/2020. 
[45] Jones L, Downie LE, Korb D, Benitez-del-Castillo JM, Dana R, Deng SX, Dong PN, Geerling G, Hida 
RY, Liu Y. TFOS DEWS II management and therapy report. Ocul Surf 2017;15:575-628. 
[46] 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;52:2050-2064. 

 

https://www.aop.org.uk/ot/professional-support/clinical-and-regulatory/2015/03/23/mexican-government-boosts-status-of-optometry
https://www.aop.org.uk/ot/professional-support/clinical-and-regulatory/2015/03/23/mexican-government-boosts-status-of-optometry
https://www.taipeitimes.com/News/taiwan/archives/2017/05/23/2003671132

