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Aim: In order to improve patient education, compliance, and administration of eye drops 

prescribed for patients suffering with glaucoma within a UK ophthalmology department, an eye 

drop chart (EDC) was designed, developed, and piloted with patients attending the glaucoma 

clinic over 1 month.

Methods: A cross-sectional prospective pilot study of 25 patients using an administration aid 

and a self-reported questionnaire. Chi-square tests were used to compare responses pre- and 

postintervention.

Results: Results demonstrated an impressive improvement in nine of eleven categories assessed 

regarding drop administration and compliance. Patients stating that they always wash their 

hands increased significantly from 64% (13 participants) to 92% (23 participants) (P=0.029), 

and those who always shake the bottle improved from 40% (10) to 84% (21) (P=0.001). Punctal 

occlusion techniques improved from 44% (11) to 72% (18) (P=0.015). Finally, patients who 

always discarded the bottle after 28 days of use rose from 68% to 92%, though the difference 

was not significant (P=0.09). Only the number of drops being administered to the eye and the 

length of time left between the application of drops remained relatively unchanged. Sixty-four 

percent reported finding EDC helpful or useful, 52% had positive responses when asked if they 

would continue using EDC, and 88% would recommend it to a friend.

Conclusion: Although there are limitations to the data as they are subjective, descriptive, and 

limited to sample size of 25, the results of this pilot study have shown promise. The EDC appears 

to be a cost-effective way at improving patients’ use of topical ocular medications.
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Introduction
Glaucoma is a progressive optic neuropathy caused by the death of the retinal ganglion 

cells and is currently the third cause of blindness in the world after refractive error 

and cataract. A major risk factor for glaucoma is high intraocular pressure (IOP), 

with clinicians aiming to reduce it by using various IOP-lowering agents (miotics, 

β-blockers, prostaglandin analogs, α-agonists, carbonic anhydrase inhibitors, and epi-

nephrine derivatives) or surgical alternatives (trabeculoplasty, trabeculectomy with or 

without insertion of various drainage tubes). The aim of these therapeutic approaches 

is to decrease aqueous humor production and increase the trabecular meshwork or 

uveoscleral outflow. Medical treatment for glaucoma has been extensively evalu-

ated and assessed for efficacy in studies and trials. However, these studies do not 

assess compliance, an issue that is one of the major factors for failing treatment.1–6  

In ophthalmology, noncompliance with eye drop therapy is a well-recognized problem, 

with 80% of the patients administering their own eye drops,7 using various techniques 
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and methods.8–11 This can potentially result in treatment 

failure if the method used is not appropriate,8 and due to the 

asymptomatic nature of glaucoma, good drop administration 

technique and long-term compliance are crucial in order to 

limit disease progression.

In the last 2 decades, researchers and clinicians have 

looked into ways of improving compliance with the use of 

compliance aids, audiovisual (AV) reminders, and more 

recently, smartphone applications. However, these devices 

are targeted toward administration, without taking into con-

sideration patient education. Therefore, we developed the eye 

drop chart (EDC) tool: a novel educational aid that serves as 

a reminder for eye drop administration and overall compli-

ance with ocular treatments. The aim of this pilot study was 

to assess the current practices and whether the use of EDC 

can improve compliance and administration of eye drops 

prescribed for patients suffering with glaucoma.

Materials and methods
This prospective, cross-sectional study was conducted in 

Bath Royal United Hospital, Bath, England. We enrolled 31 

subjects who attended the glaucoma specialist clinic and were 

diagnosed with either glaucoma or ocular hypertension. All 

participants were receiving treatment in the form of one or 

more IOP-lowering eye drops to one or both eyes. Subjects 

suffering with a cognitive impairment were excluded from 

the recruitment, as they did not fulfill the informed consent 

criteria. In addition, six subjects were excluded, as the 

questionnaires were not adequately completed. Demo-

graphic data collected included age, sex, employment, 

social circumstances, ocular pathology for which drops are 

administered, and other ocular comorbidities, as well as 

drop administration (duration, frequency, number of drops, 

storage, person administering, and number of missed drops). 

Finally, informed consent was obtained from all participants 

prior to enrollment, and the protocol followed the tenets of 

the Declaration of Helsinki. The local Institutional Review 

Board approved the conduction of this study.

The EDC was designed and developed by the authors of 

this study (Figure 1) and was administered to the patients 

recruited alongside a cover letter outlining the aim of the 

project, an educational leaflet on drop administration, and 

two questionnaires (one to be completed in clinic prior 

to the use of EDC and the other 1 month post-EDC use).  

Figure 1 The eye drop chart.
Notes: At the front the various eye drops with their frequencies and visual explanations are given (A). At the back there are detailed instructions about the eye drop chart 
and how to use it as well as instructions about drop instillation (B) along with a detailed educational leaflet of correct eye drop administration technique (C).
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Both questionnaires were identical (Table 1), with the only 

difference being a set of reflective questions regarding the 

EDC (Table 2).

Statistical analysis
Responses to the pre- and post-questionnaires were summa-

rized as frequency (percentage) and were compared using the 

chi-square test or Fisher’s exact test, as appropriate.

Statement of ethics
We certify that all applicable institutional and governmental 

regulations concerning the ethical use of human volunteers 

were followed during this research.

Results
Twenty-five patients were included in the analysis; the 

mean age of the study population was 75±11 years (range, 

45–90 years). Table 3 shows the demographic and clinical 

characteristics of the included patients.

Table 1 Questionnaire regarding the use of EDC – pre- and post-
test

Questions Answers

How often do you remember  
to wash your hands before using  
your eye drops?

Every time
Often
Once a week or less

How often do you remember  
to shake the bottle before use?

Every time
Often
Once a week or less

How often do you manage to administer  
one eye drop to the eye?

Every time
Often
Once a week or less

How often does the bottle tip touch  
the eye when using your eye drops?

Every time
Often
Once a week or less

How often do the drops miss the eye? Every time
Often
Once a week or less

How often do you close the eye or press  
on the tear ducts after using drops?

Every time
Often
Once a week or less

How long do you do this for? NA – no
1 minute
1–5 minutes

How often do you remember to leave  
5 minutes between different drops?

Every time
Often
Once a week or less

If you use drops and ointments, how often  
do you remember to use the drops first?

Every time
Often
Once a week or less

How often do you discard your drops  
bottle after 28 days of use?

Every time
Often
Once a week or less

Abbreviations: EDC, eye drop chart; NA, not answered.

Table 2 Reflective questions following the trial of EDC

Questions Answers

Did you find the EDC useful? Yes
Maybe
No

What did you like about the EDC? Everything
Instructions/reminder
Bright
Nothing

What did you dislike about the EDC? Nothing
Purposeless
Shape/size/color

Would you continue using the EDC? Yes
Maybe
No

Would you recommend the EDC  
to a friend?

Yes
Maybe
No

Do you feel the EDC has improved  
your drop administration techniques  
and compliance?

Yes
Maybe
No

How often did you feel you forgot your  
drops while using the EDC?

Never
Rarely
Weekly

Did you encounter any other issues  
regarding drop use?

Yes
No

Abbreviation: EDC, eye drop chart.

Regarding eye drops use, twelve (48%) patients had 

been using eye drops for more than 5 years in comparison to 

ten (40%) patients who have been using them for less than  

5 years. In addition, twelve (48%) patients were using only 

one topical eye drop, eleven (44%) patients were on two 

drops, and two (8%) patients were on three different drops. Of 

these, 16 (64%) patients were using only one drop for glau-

coma, while nine (36%) subjects were on dual therapy. There 

were no patients on three different drops for glaucoma.

We further looked into our patients’ attitudes toward their 

eye drops and specifically about the frequency of instillation 

and the missed doses. Fourteen (56%) patients reported that 

they instill eye drops only once a day, while eleven (44%) more 

than once. Additionally, nine (36%) patients reported they never 

missed their eye drops prior to the chart, while eleven (44%) and 

five (20%) reported that they missed their drops rarely and once 

weekly or more, respectively. Moreover, our study revealed that 

22 (88%) patients self-administered their eye drops, while three 

(12%) had their eye drops instilled by others. Finally, regard-

ing storage of the eye drops, seven (28%) patients stored their 

eye drops in the bathroom, while nine (36%) and four (16%) 

stored them by their bedside cabinet and fridge, respectively. 

Five (20%) patients stored their drops in various places other 

the aforementioned. It was evident that those who stored their 
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drops in the fridge or various other places reported higher 

frequency of missed eye drops than those who opted for the 

bathroom or bedroom.

We further wanted to evaluate the effectiveness of the 

EDC, based on the aforementioned criteria regarding poor 

compliance and complications in relation to eye drops. 

Overall, our results demonstrated that the EDC improved the 

administration of eye drops in our cohort (Table 4). It was 

evident that the subjects who used the EDC had a significant 

improvement in hand hygiene (P=0.029) and shaking the 

bottle prior to use (P=0.001). In addition, the chart helped 

our patients significantly in remembering to apply tear duct 

occlusion (P=0.015).

We wanted to examine the views our participants held 

about the EDC. Overall, the EDC was well accepted by the 

participants, with 12 (48%) liking everything about it and 16 

(64%) disliking nothing about it. In particular, they liked the 

instructions (eleven subjects [44%]) and the brightness of the 

chart (one patient [4%]). One patient (4%) did not like anything 

about the chart, feeling that it was without purpose. Finally,  

eight patients (32%) suggested that the esthetics such as 

the shape, size, and color of the EDC could be improved. 

With regard to the use of EDC, sixteen participants (64%) 

found the chart useful, and out of those, ten (40%) would 

continue using it, while all of them would recommend it to 

another patient. Moreover, fifteen subjects (60%) admitted 

that EDC helped them with the delivery of their eye drops 

and fourteen patients (56%) reported that it improved their 

compliance with the medications. The EDC assisted them 

in not missing eye drops, with twenty three patients (92%) 

replying that they never or rarely missed eye drops instilla-

tion when using it.

Discussion
The results of this study highlighted the well-recognized issue 

of compliance among glaucoma patients and recommended a 

different way for it to improve. As far as we are concerned, 

this is the first ophthalmic study that looked into improving 

compliance and educating the patients simultaneously. Robin, 

in his review about compliance, concluded that to improve it, 

three areas need to be targeted: educational barriers, admin-

istration challenges, and individual variation.12 Education is 

a key factor in ensuring patients use their drops effectively, 

and providing a thorough understanding of the condition for 

which the medication has been prescribed can highlight the 

importance of complying with the treatment. When patients 

know what they are working toward, it can provide motivation 

to encourage them remember to take their eye drops.13 The 

idea of EDC was to eliminate mostly the administration chal-

lenges and individual variation by instructing patients how to 

administer their eye drops with the use of written instructions 

and illustrations, thus minimizing individual patient variation 

by following a self-administration method.

Several studies have looked into the association between 

patients and therapy factors such as age, sex, marital status, 

living situation, as well as the duration of treatment, dos-

ing frequency, and compliance with medications. Age and 

sex of the patients do not seem to influence compliance.14 

However, the marital status and whether they live with other 

family members do play a role. Patients who were married or 

lived with their partner/family members seem to be better in 

taking their medications.15–17 Kass et al7 reported that 20.6% 

of patients have their drops administered by others. In our 

cohort, eighteen (72%) patients were not alone at home, and 

overall, only three (12%) had their drops administered by 

others. Regarding the duration and frequency of treatment, 

it has been extensively shown that the longer the duration 

or the higher the frequency of administration, the worse the 

compliance.18–21 In our study, ten (40%) patients had been 

longer than 5 years on treatment and eleven (44%) subjects 

were administering their drops more than once a day.

Table 3 Demographics and clinical characteristics

Number of subjects (%)

Sex
Male 13 (52)
Female 12 (48)

Age (years)

69 9 (36)

69–85 10 (40)

85+ 6 (24)

Employment
Working 4 (16)
Retired/unemployed 21 (84)

Living circumstances
Alone 7 (28)
Partner 15 (60)
Family 3 (12)

Glaucoma type
Primary open-angle glaucoma 12 (48)
Normal tension glaucoma 5 (20)
Ocular hypertension 1 (4)
Pigment dispersion glaucoma 2 (8)
Narrow-angle glaucoma 1 (4)
Not specified 4 (16)

Comorbidities
None 21 (84)
Dry eye 2 (8)
Age-related macular degeneration 2 (8)
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Table 4 Comparison of pre- and post-EDC results of steps taken during administration process of eye drops

Pre-EDC subjects (%) Post-EDC subjects (%) P-value

Wash hands before
Every time 16 (64) 23 (92) 0.029*
Often 7 (28) 1 (4)
Once a week or less 2 (8) 1 (4)

Shake bottle before
Every time 10 (40) 21 (84) 0.001*
Often 4 (16) 3 (12)
Once a week or less 11 (44) 1 (4)

One drop in each eye
Every time 16 (64) 16 (64) 0.438
Often 9 (36) 7 (28)
Once a week or less 0 (0) 2 (8)

Bottle tip touch
Every time 0 (0) 0 (0) 0.999
Often 4 (16) 5 (20)
Once a week or less 21 (84) 20 (80)

Miss the eye
Every time 0 (0) 0 (0) 0.06
Often 8 (32) 5 (20)
Once a week or less 17 (68) 20 (80)

Tear ducts occlusion
Every time 11 (44) 18 (72) 0.015*
Often 3 (12) 5 (20)
Once a week or less 11 (44) 2 (8)

Duration of duct occlusion
NA – no 19 (76) 10 (40) 0.035*
1 minute 3 (12) 7 (28)
1–5 minutes 3 (12) 8 (32)

5 minutes between drops
Every time 7 (28) 6 (24) 0.999
Often 1 (4) 1 (4)
Once a week or less 17 (68) 18 (72)

Order in use drops then ointment
Every time 1 (4) 2 (8) 0.999
Often 0 (0) 0 (0)
Once a week or less 24 (96) 23 (92)

Monthly disposal of bottle
Every time 17 (68) 23 (92) 0.09
Often 2 (8) 1 (4)
Once a week or less 6 (24) 1 (4)

Missed drops
Never 9 (36) 12 (48) 0.474
Rarely 11 (44) 11 (44)
Weekly 5 (20) 2 (8)

Note: *, P0.05.
Abbreviations: EDC, eye drop chart; NA, not answered.

According to Zimmerman et al,10 the ideal technique for 

drop instillation involves creating a pocket in the lower eyelid 

by pulling it away from the eye, then applying one drop to the 

pocket created. Following drop administration, the eye should 

be closed or pressure applied to the tear ducts with a finger  

(a technique known as punctal occlusion) for 1–2 minutes. 

This increases the ocular contact time and medication effi-

cacy as well as limits the systemic absorption and secondary 

potential adverse effects of the medication. A 5-minute 

window is required between instillation of different eye 

drops, and drops should precede any ointments used. Prob-

lems such as lid or ocular touch, missing the eye, or flooding 

the eye with drops have been reported. A study by Sleath et 

al22 found that 44% of patients reported regularly missing the 

eye during attempted drop application. A further study by 

Stone et al23 found that when observing drop instillation, less 
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than one-third were performed adequately, with 17%–25% 

unable to successfully administer the medication to the eye 

as desired. A qualitative study into glaucoma adherence by 

Lacey et al24 found that only a small percentage of the par-

ticipants had received any guidance with respect to effective 

administration, and subsequently relied on the medication 

instruction manual, often considered difficult to read, or 

confusing as it conflicted with information obtained from 

other sources, eg, Internet, pharmacists, or other patients. The 

EDC helped significantly our participants with the correct 

administration of eye drops, and its format helps the users 

to have clear and concise instructions.

Recently, there have been efforts to develop applications 

for smartphones in order to help patients with monitoring 

their health condition as well as medication compliance. One 

study by Mira et al25 piloted a compliance app (ALICE) for 

elderly patients taking multiple medications. They concluded 

that patients felt ALICE improved their independence in 

managing their medications and demonstrated that experi-

ence with information and communication technologies is not 

required in order to use the application. Additionally, other 

studies utilized short messaging service (SMS) reminder 

technology for improving medications compliance. The only 

glaucoma-specific study carried out by Ho et al26 looked 

into AV aids and how they can help improve compliance by 

showing the value of reminders in glaucoma. By comparison, 

we believe that the EDC is a very good compliance method 

because it does not depend on information and communica-

tion technology literacy and is accessible to everyone due to 

its low cost, important issues when considering the age and 

number of glaucoma patients.

However, the study design does have limitations. First, 

the majority of the data were collected using a unique 

questionnaire for this study, thus not previously validated. 

In addition, it is possible that bias might have been intro-

duced due to the setting of the study, ie, the glaucoma clinic. 

Patients could have felt under pressure to perform as they 

were attending the clinic and aware that they were somewhat 

“observed” by the researchers with variable impact on their 

performance. This makes it difficult to marry the EDC use 

with a reduced IOP. Therefore, more emphasis was placed 

on the subjective feedback received. Furthermore, we did 

not examine whether the patients were using compliance 

aids, which could have influenced our results. Although 

none of the patients enrolled in this study volunteered 

that they were already using an aid, this should have been 

clarified at the outset of the study to enable the results to 

be analyzed separately or excluded. Patients needed to be 

literate. Finally, the sample size of the study also limits its 

significance.

To further evaluate the validity of the EDC, another study 

with a larger sample size is required. The sample group would 

be compared alongside a control group that is not using the 

EDC. If carried out in a longitudinal manner, not only could 

long-term compliance with the EDC be assessed, but also a 

plot of the IOP, optic nerve head, and field progression could 

be drawn between the test and control groups. Furthermore, it 

would be interesting to draw a comparison between patients 

new to drop treatments and those familiar with the practice. 

A discrepancy in the knowledge base and a steeper learning 

curve within the new patient group could result in a seem-

ingly greater response.

Despite these limitations, the results of this pilot study 

are still very encouraging, and EDC appears to be fulfilling 

its intended purpose by encouraging improvement in drop 

administration techniques through education and improved 

compliance through acting as a memory aid.

The EDC could prove to be a very cost-effective tool, 

resulting in improved glaucoma control and reduction in the 

overall sequelae of the disease, subsequently reducing the 

need for such regular clinical follow-up.
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