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Purpose: The purpose of this study is to evaluate the success and usefulness of patient education in 

eyedrop self-administration technique via an educational handout and a short instructional video.

Patients and methods: We conducted a prospective study that included 34 patients who 

were self-administering ophthalmic drops. Of the total patients included, 12% had used drops 

for ,12 months, and 88% had used drops for .12 months. Average age of patients in the 

study was 67 years, with an age range of 19–91 years. Of the total patients included, 82% had 

glaucoma, 6% had dry eyes, and 12% did not have a specific diagnosis. Subjects were video 

recorded and assessed by a trained observer on two occasions: at baseline and after they viewed 

a demonstrational video and handout. A maximum score of 15 points was awarded based on 

15 criteria. A written self-assessment was administered at the end of each study.

Results: Pre- and post-teaching assessment scores improved significantly with education. 

Patients initially scored an average 2.53 points compared to a post-education score of 6.15 out 

of 15 points, demonstrating a 2.43 (P=0.008) factor of improvement. After education, 94% of 

patients versus 47% pre-teaching (P=0.0001) pulled down their lower eyelids. A total of 91% 

pre-teaching versus 59% post-teaching (P=0.0042) patients squeezed one drop into the lower 

fornix, 74% pre-teaching versus 26% post-teaching (P=0.0002) patients released the eyelid and 

closed the eye for 1 minute, and 56% pre-teaching versus 3% post-teaching (P=0.0001) patients 

applied nasal digital pressure on each eye. We found no significant difference in score changes 

between those who previously received education and those who had not (P=0.37). A total of 

91% patients responded in a postassessment survey that they now feel more confident of their 

ability to self-administer eyedrops as their doctor prescribed and that the educational materials 

were responsible.

Conclusion: Participants demonstrated an immediate and statistically significant improvement 

in several areas of proper eyedrop self-administration after exposure to a demonstration video 

and instructional handout.
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Introduction
Safe and effective technique in the administration of eyedrops is indispensable in 

the medical management of many acute and chronic ocular diseases contained in 

our study population, including glaucoma, ocular hypertension, keratoconjunctivitis 

sicca, postoperative eye care, and others.1–3 Improper technique may contribute to 

excessive medication waste, poorer outcomes, increased costs, decreased efficacy of 

therapeutic measures, lower patient satisfaction, and may lead to traumatic ocular sur-

face injuries.1–11 Previous studies have demonstrated that up to 80% of patients use an 
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incorrect technique when self-administering eye medication, 

with many lacking formal instruction. In addition, patients 

have been found to overrate their ability to self-administer 

eyedrops, which effectively leads to overestimation of 

compliance rates.12 This produces barriers for clinicians to 

accurately assess the therapeutic response of an ophthalmic 

medication. Poor proficiency in eyedrop administration 

may lead to a perceived lack of medication efficacy, when 

the actual culprit is the lack of contact of the drug with the 

ocular surface. In addition, improper technique contributes 

to unnecessary medication waste and increased patient costs, 

which may amplify patient frustration and lead to worse 

patient compliance.4 Many factors contribute to patient non-

adherence, including: visual acuity, eyedrop bottle shape and 

size, force required to squeeze one drop, angle of the dropper 

during administration, number of medications patients are 

currently taking, and the complexity of the administration 

schedules.13 It is arguable that patient education on proper 

eyedrop administration may be one of the simplest and most 

cost-effective ways to increase both compliance and clinical 

outcomes.7,12,14,15 Special mention should be made to McVeigh 

and Vakros, whose team conducted a similar study and 

found that patients improved in nine out of eleven categories 

regarding drop administration and compliance after use of 

an educational handout similar to the results of our study.14 

Given the crucial function that topical ophthalmic medica-

tions have in the treatment of both acute and chronic ocular 

disease, our study aimed to evaluate the utility and impact 

of patient education on proper eyedrop self-administration 

technique in the form of an instructional video, illustrated 

educational handout, and pre- and post-teaching surveys.

Patients and methods
This prospective study was approved by the Institutional 

Review Board of the University of Minnesota. Informed 

consent was obtained from all participants. Inclusion 

criteria for study patients included: age .18 years, use 

of one or more ocular medications in one or both eyes, 

self-administration of ocular medications, and the ability 

to complete a self-assessment survey. Exclusion criteria for 

study patients included: patients not on any regularly pre-

scribed ocular medication, age ,18 years, persons other than 

patient administering eyedrops, and allergy or sensitivity to 

fluorescein. The total number of participants was 34 (n=34) 

with an average age of 67 (range 19–91) years, and all with 

visual acuity of .=20/60 in at least one eye. Recruitment 

was completed through comprehensive and subspecialty 

ophthalmology clinics at the University of Minnesota.

Subjects were video-recorded self-administering artificial 

tears from a sterile bottle on two occasions: at baseline and 

5 minutes after the educational tools of an instructional video 

on proper eyedrop administration technique and an illustrated 

educational handout were employed. Each recording took 

place on the same day during the same visit. The patients com-

pleted a written self-assessment questionnaire before and after 

the educational materials were presented (Table 1). A trained 

observer completed a pre- and post-teaching checklist detailed 

below and utilized a fluorescein strip to examine the ocular 

surface following self-administration of the initial eyedrop 

by the participants (Table 2). Video recording scores were 

determined by the same observer who was aware of when 

training materials had been released for each participant.

Statistical analysis
Stratification of the efficacy of patient educational tools in 

eyedrop self-administration improvement was determined 

utilizing the chi-square test (Table 3). Overall measurement 

of improvement in scores was determined utilizing the 

Pearson’s t-test. All P-values were considered statistically 

significant when the values were ,0.05. The significant 

variables were modeled alone and in combination against 

the dependent variable. Data management was performed 

using Microsoft Excel 2010 (Excel version 14, Microsoft 

Corporation, Redmond, WA, USA).

Table 1 Patient self-assessment questionnaire to be completed 
prior to demonstrational video and handout

  1.	Visual acuity? (Right eye/left eye)
  2.	Do you require assistance to complete this form? (Yes/no)
  3.	Age?
  4.	Ocular history/medical history?
  5.	Do you manage and administer your own eyedrops? (Yes/no)
  6.	What is your handedness? (Right/left)
  7.	Has anyone ever taught you the proper way to administer your 

eyedrops? (Yes/no)
  8.	How long have you been using eyedrops of any kind? (0–6 months, 

6–12 months, 1 year or longer)
  9.	How many different eyedrops do you use? (1–2, 3, 4 or more, 

I don’t know)
10.	How confident are you in your ability to administer your eyedrops 

as your doctor prescribed? (Very confident, confident, not very 
confident, not confident at all)

11.	How often are you worried you have missed your eye(s) when 
administering your drops? (Never, sometimes, often, always)

12.	Do you ever worry you have touched your eyedropper bottle to 
your eye(s) while administering your drops? (Never, sometimes, 
often, always)

13.	Do you think that tutoring materials such as an instructional 
pamphlet and an educational video would help you in properly 
administering your eyedrops? (Yes/no)
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Results
In total, 34 patients who self-administered eyedrops were 

evaluated and surveyed, with an average age of 67 years and 

age range of 19–91 years. We found that 12% of patients 

had been utilizing eyedrops for 0–12 months, while 88% 

had been utilizing eyedrops for .1 year. Each patient had 

at least 20/60 or better visual acuity in at least one eye. We 

did not observe any ocular surface injuries resulting from 

eyedrop administration.

A pre-teaching survey found that 47% of patients 

self-reported that they had never been taught proper eye-

drop administration (Table 4). When queried on their 

ability to properly administer eyedrops, 88% of participants 

reported that they were very confident or confident and 

12% stated they were not very confident. When prompted 

how often they worry about missing the eye during eyedrop 

self-administration, 9% of participants reported they always 

worry compared to 3% who often worry, 56% who sometimes 

worry, and 32% who never worry. When asked how often 

they worry about touching the dropper to the surface of their 

eyes, 59% of patients reported they never worry compared 

to 35% who sometimes worry, 6% who often worry, and 0% 

who always worry.

Post-teaching surveys revealed that 91% of patients now 

feel more confident of their ability to administer eyedrops 

prescribed by their doctor and that tutoring materials helped 

them to do so (Table 5).

Based on the Pre- and Post-teaching Observer Assess-

ment Checklist, on average, when compared to pre-teaching 

assessment values as rated by the trained clinical observer, 

the post-teaching individual scores of participants improved 

by a factor of 2.43 compared to their baseline (P=0.008) 

after the institution of educational materials (Figure 1). 

We found that the eyedrop self-administration technique 

of patients improved significantly in four specific areas 

(Table 3). First, when participants were stratified accord-

ing to those who pulled their lower eyelid, 94% (N=32) of 

post-teaching patients performed the movement compared 

to 47% (N=16) of pre-teaching patients (P=0.0001). Second, 

when stratified according to those who squeeze one drop into 

the pocket formed by pulling the lower eyelid, 91% (N=31) 

of post-teaching patients performed the movement compared 

to 59% (N=20) of pre-teaching patients (P=0.0042). Third, 

when stratified according to those who released the eyelid 

after drop administration and subsequently closed eyelid for 

1 minute, 74% (N=24) of post-teaching patients performed 

the movement compared to 26% (N=9) of pre-teaching 

patients (P=0.0002). Finally, when stratified according to 

those who applied pressure over the punctum for lacrimal 

Table 2 Pre- and post-teaching observer assessment checklist

1.	Shake medication? (+1 if shakes, -1 if not)
2.	Wash hands? (+1 if washes hands, -1 if not)
3.	Touch tip of dropper to anything? (-1 if touches, +1 if not)
4.	Tilt head backward? (+1 if tilts head, -1 if not)
5.	Look up when administering eyedrops? (+1 if looks up, -1 if not)
6.	Pull down lower eyelid to form a pocket? (+1 if pulls down, -1 if not)
7.	Squeeze one drop into fornix? (+1 if one drop, -1 if .1 drop)
8.	Avoids touching dropper to eye? (+1 if avoids, -1 if not)
9.	Release and close eye for 1 minute? (+1 if releases, -1 if not)

10.	Apply pressure at punctum for 1 minute? (+1 if applies pressure, 
-1 if not)

11.	Wipe away excess tears with tissue? (+1 if wipes away, -1 if not)
12.	Replace bottle cap without touching? (-1 if touches, +1 if not)
13.	Attempts (-1 for attempts beyond 1) – Right eye?
14.	Attempts (-1 for attempts beyond 1) – Left eye?
15.	Corneal abrasions after administration? (1= no, -1= yes)
Note: Patients were given a score of 1 point for each task performed successfully 
and -1 if unsuccessful.

Table 3 Pre- and post-teaching observer to patient assessment questionnaire results

Pre-education (%) Post-education (%) P-value

Shake medication 21 (N=7) 29 (N=10) 0.58

Wash hands 3 (N=2) 9 (N=3) 0.61

Touch tip of dropper to anything 32 (N=11) 29 (N=10) 1

Tilt head backward 91 (N=31) 94 (N=32) 1

Look up when administering eyedrops 88 (N=30) 97 (N=33) 0.36

Pull down lower eyelid to form pocket 47 (N=16) 94 (N=32) 0.0001

Squeeze one drop into pocket 59 (N=20) 91 (N=31) 0.0042

Avoid touching dropper to surface of eye 38 (N=13) 29 (N=10) 0.61

Release and close eye for 1 minute 26 (N=9) 74 (N=25) 0.0002

Apply pressure at punctum for 1 minute 3 (N=1) 56 (N=19) 0.0001

Wipe away excess tears with tissue 76 (N=26) 79 (N=27) 1

Replace bottle cap without touching surface 68 (N=23) 79 (N=27) 0.41

Do not require more than one attempt to administer one drop 29 (N=10) 24 (N=8) 0.78
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occlusion, 56% (N=19) of post-teaching patients performed 

the movement compared to 3% (N=1) of pre-teaching 

patients. Curiously, when stratified according to those who 

have been formally taught proper eyedrop instillation, we did 

not find any statistical difference in score changes between 

the trained and the untrained groups (P=0.37) (Figure 2).

Areas that did not show significant improvement include: 

shaking the medication prior to instillation (P=0.40), in which 

ten post-education versus seven pre-education patients per-

formed the movement; washing hands (P=0.30), in which 

three patients post-education versus one pre-education patient 

performed the movement; touching the dropper to anything 

(P=0.79), in which ten post-education versus eleven pre-

education patients performed the movement; tilting the head 

backward (P=0.64), in which 32 post-education compared to 

31 pre-education patients performed the movement; looking 

up when administering drops (P=0.16), in which 33 post-

education versus 30 pre-education patients performed the 

movement; touch dropper to the surface of the eye (P=0.44), 

in which ten post-education versus 13 pre-education patients 

performed the movement; replacing the bottle cap without 

touching anything (P=0.27), in which 27 post-education 

versus 23 pre-education patients performed the movement; 

and making multiple attempts in the right (P=0.32) and left 

(P=0.42) eyes, in which four post-education versus seven 

pre-education patients initiated multiple attempts in the right 

eye and six post-education versus nine pre-education patients 

initiated multiple attempts in the left eye.

Discussion
Clinical outcomes and patient compliance have a direct 

correlation with the ability to effectively and definitively 

administer ophthalmic medications. Unsurprisingly, patients 

who are unable to self-administer topical eyedrops may 

generally trend toward poorer outcomes. Patients may then 

become frustrated, leading to lower compliance.4 As patients 

tend to overestimate their capacity to deliver eyedrops as well 

as their compliance rates, it may therefore be difficult for 

physicians to discern if the perceived lack of drug efficacy 

is due to treatment failure or the technique patients utilize to 

deliver such medications.5–7

Several studies have noted the importance of educating 

patients on proper eyedrop administration, but few have actu-

ally studied the effects of education on patient technique.12 

One study by Ritch et al measured the effects a new training 

technique based on proprioception, and showed significant 

improvement in patient instillation technique.4 Another study 

by McVeigh and Vakros also utilized a pre- and posttest 

method in assessing whether an educational handout (Eye Drop 

Chart), improved patient technique and compliance.14 The 

group found that patients improved in four out of the eleven 

assessed categories, including punctal occlusion techniques, 

stating whether they always wash their hands, and shaking 

the bottle. Like their study, we found patients had improved 

significantly in punctal occlusion techniques and duration 

of duct occlusion, but unlike their study, we did not find 

statistical significance in hygiene-related behavior, including 

washing hands. This may be due to how data was collected. 

We physically observed in a clinic setting if patients washed 

or did not wash their hands, while McVeigh and Vakros’s 

team asked whether patients did so; it may be that compliance 

rates would have been higher had we asked patients instead 

of observing whether they performed the physical activity 

itself. We also did find a significant difference in whether 

patients shook their medications or not compared to the study 

by McVeigh and Vakros, although this may be more due to 

our small sample size. Our study aimed to specifically mea-

sure the direct effects educational materials had on patient 

Table 4 Results of pre- and post-teaching observer’s criteria 
used to grade proper eyedrop use

Ever been taught proper 
drop administration?

Yes 53% (N=18) No 47% (N=16)

How confident are you in 
your ability to administer 
drops as prescribed?

Very confident 44% (N=15)
Confident 44% (N=15)
Not very confident 12% (N=4)

How often are you worried 
you have missed your eye(s) 
when administering your 
drops?

Never 32% (N=11)
Sometimes 56% (N=19)
Often 3% (N=1)
Always 9% (N=3)

Do you ever worry you have 
touched your eyedropper 
bottle to your eye(s) while 
administering your drops?

Never 59% (N=20)
Sometimes 35% (N=12)
Often 6% (N=2)
Always 0% (N=0)

Do you think that tutoring 
materials such as an 
instructional pamphlet 
and an educational video 
would help you in properly 
administering your eyedrops?

Yes 65% (N=22) No 35% (N=12)

Table 5 Post-teaching patient self-assessment questionnaire 
results

Do you think that the tutoring 
materials will help you in properly 
administering your eyedrops?

Yes 91% (N=31) No 9% (N=3)

Do you now feel more confident in 
your ability to properly administer your 
eyedrops as your doctor prescribed?

Yes 91% (N=31) No 9% (N=3)
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eyedrop self-administration technique. In addition, our survey 

questionnaire included several attributes that other studies 

have noted to be important with regard to proper technique, 

including whether patients pulled down their lower eyelid 

when administering a drop, avoided touching the dropper to the 

surface of the eye, tilting the head backward, looking up when 

administering drops, and wiping away excess tears.2,4–6,12,14,16,17 

We also video-recorded each patient during every eyedrop ses-

sion to ensure accurate assessment of patient performance.

Our study demonstrated that patient assessment scores 

by a trained observer significantly improved after a short 

educational briefing on proper eyedrop administration 

(Figure 1). Additionally, 91% (N=31) of patients reported 

in the post-teaching assessment survey that the educational 

materials aided them by giving them more confidence in 

their ability to properly administer eyedrops (Table 5). This 

favorable patient outcome has the potential for significant 

benefit in many areas of ophthalmology, including improv-

ing cost-effectiveness, decreasing health care costs, limiting 

medication waste, improving clinical outcomes, patient sat-

isfaction, and compliance. However, several limitations of 

this study exist, which include a relatively small number of 

patients, patient recall bias, pressure to perform under obser-

vation/video, and lack of long-term outcomes. As most of 

our patients were referred through the glaucoma clinic, 

other factors unable to be accounted for in the study include 

comorbid diseases affecting movement, such as arthritis and 

Parkinson’s, which can affect patient performance.

Figure 1 Total performance scores of eyedrop self-administration pre- and postexposure to educational tools.
Notes: N=34 for both groups; mean =2.53 for group prior to education, 6.15 for group after education; standard deviation =6.22 for group prior to education, 4.82 for 
group after education; standard error of the mean =1.07 for group prior to education, 0.83 for group after education. Graph demonstrates that, prior to implementation of 
educational materials, patients scored significantly lower than after they had been taught how to properly administer eyedrops. P=0.008.

Figure 2 Performance score changes of eyedrop self-administration pre- and postexposure to educational tools broken down by previous educational experience.
Notes: N=17 for both groups. For group with participants who had received previous formal education on proper eyedrop self-administration, mean =3.94, standard 
deviation =5.31, and standard error of the mean =1.29. For group with participants who had not received previous formal education, mean =3.29, standard deviation =5.60, 
and standard error =1.36. Graph demonstrates that post-education score improvement was not significantly different based on history of previous formal training of proper 
eyedrop administration. P=0.37.
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Areas of assessment that did not show significant improve-

ment should be mentioned, most significant of which include 

assessments regarding hygiene, including not washing hands, 

touching the dropper tip to both the eye and other environmen-

tal objects, replacing the bottle cap and touching the dropper 

tip, and making multiple attempts per eye. Each of these have 

the potential to cause infection and the combination of all may 

compound that risk. Of specific note, we found that only 3% 

(N=1) washed their hands prior to patient education, and only 

9% (N=3) after patient education washed their hands. This 

may be an aspect related to patient expectations and pressure 

to perform on the technique of eyedrop administration (tilting 

head back, closing eye for 1 minute, pulling the lower eyelid 

to form a pocket, which did show significant improvement) 

as opposed to focusing on tasks that are perceived to be easier 

and requiring only common sense. However, the lack of 

improvement in these areas may be indicative of how patients 

respond to tasks they are already familiar with, so targeting 

patients early on when they first begin using eyedrops may 

be more effective than attempting to educate those who have 

been utilizing them for a much longer period. However, since 

changes in scores did not depend on whether patients had 

received previous formal training or not (P=0.37), physicians 

may be inclined to provide formal education on proper admin-

istration, even though the patient had already been trained in 

the past. As such, results of the study may be biased toward 

patients with existing long-term chronic conditions, as .88% 

of patients had been using eyedrops for .12 months. Further 

studies are needed to evaluate for lasting effects following 

patient education, the clinical benefits and cost-effectiveness 

of improved eyedrop performance, and to evaluate patient 

performance with educational tools and eyedrop aids. The 

educational tools used in this study are inexpensive, effective, 

and easily distributed.

Our study concluded, in agreement with others, that 

patients tend to overrate their ability to properly instill 

eyedrops. We found that more than 88% of the patients said 

that they were either confident or very confident in their 

ability to self-administer eyedrops despite relatively low 

performance scores on the assessment checklist (Table 1). 

Poor technique contributes to many negative outcomes, 

including increased waste and costs given the high price tag 

for numerous ophthalmic medications. For example, based 

on Medicaid’s National Average Drug Acquisition Cost 

report for March 2016, some commonly prescribed topical 

antibiotics, glaucoma and anti-inflammatory medications, 

such as nepafenac ophthalmic, may cost up to $362 per mL, 

making wasting drops by missing the eye during administra-

tion very expensive.18

Conclusion
Overall, patients demonstrated an immediate significant 

improvement after exposure to an instructional video on 

proper eyedrop administration technique and an illustrated 

educational handout. Regardless of experience, prior edu-

cation, or confidence, the majority of patients reported that 

tutoring materials have helped them in properly administering 

eyedrops (Table 2).

Clinicians must consider the role of over-the-counter oph-

thalmic medications in patients without proper drop adminis-

tration technique. These patients are likely more susceptible 

to improper use of medication, medication waste, dropper 

contamination, and ocular surface injury.19 We propose that 

clinicians consider including formal yet inexpensive patient 

education tools, such as demonstrational videos and instruc-

tional handouts, in workflow to promote patient comprehen-

sion, compliance, and satisfaction.
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