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Eye Drop Chart for Improvement of Topical Eye Drops Administration and
Adherence
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Purpose: To evaluate the efficacy of an eye drop chart and to determine the factors contributing to adherence enhancement us-
ing the eye drop chart.

Methods: In this prospective study, enrolled glaucoma patients were educated on the administration of eye drops and use of the
eye drop chart. They were required to complete a questionnaire on demographic characteristics and adherence. After 3 months,
they completed a second questionnaire on adherence and satisfaction with the use of the eye drop chart. Changes in instillation
behavior, relationships between performance scores and demographic characteristics, as well as factors contributing to the im-
provement of performance scores were analyzed.

Results: Forty-seven patients were enrolled in this study. The performance scores were significantly better for those who ad-
ministered the eye drops by themselves (p = 0.002), those with an annual income > 60 million won (p = 0.036), and patients with
at least a college degree (p = 0.002). After using the eye drop chart for 3 months, the average intraocular pressure was sig-
nificantly reduced (p = 0.041) and the performance score was improved (p = 0.019). The working area (p = 0.009) and eye drop
applicator (p = 0.001) were correlated with performance score enhancement.

Conclusions: The eye drop chart was a cost-effective tool for improving the adherence and instillation practices of glaucoma
patients. Adherence was improved among patients with more indoor activity, and those who practiced self-instillation. It is ex-
pected that the respective conditions of such patients would be more efficiently improved in a clinical setting.
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Figure 1. Photographs of Eye- drop chart. (A) Patients can fill in the time and eye-drop name on the front page. (B) The back page
provides instructions on eye-drop use with cautions. (C) Actual example of completed eye-drop chart. The drug names and admin-
istration times are written above, as shown. Eye-drop chart, when folded as instructed, also plays a role as an eye-drop container.
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Table 1. Questionnaire about adherence

- Csteratets|x| 2019 X 60 E M 2 -

Questions Answers
How often do you wash your hands before Every time
administration? Often
Once a week or less
How often do you shake the eye drop bottle Every time
before administration? Often
Once a week or less
How often do you instill no more than one Every time
drop? Often
Once a week or less
How often dose the bottle tip touch your Every time
eye? 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 Every time
the tear ducts after using drops? Often
Once a week or less
For how long do you do this behavior? 1-5 minutes
<1 minute
NA —no
How often do you remember to leave 5 mi- Every time
nutes between different drops? Often
Once a week or less
How often do you discard your drop bottle Every time
after 28 days of use? Often
Once a week or less
How often do you instill your eyedrops in Every time
sitting position and watching the mirror? Often
Once a week or less
How often do you extend your neck during Every time
instillation? Often
Once a week or less
How often do you pull the lower lid to make Every time
a room for eyedrop? Often
Once a week or less
How often do you wipe overflowed eye- Every time
drop with tissue? Often

Once a week or less

NA = not applicable.
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Table 2. Demographics and clinical characteristics

Subjects Mean (+ SD)
Sex
Male 23 (48.9)
Female 24 (51.1)
Age (years)
<65 23 (48.9)
>65 24 (51.1)
Baseline IOP 14.70 (£ 2.73)
<20 mmHg 44 (93.6)
>20 mmHg 3(6.4)
MD of visual field test -8.53 (+ 14.9)
>-6.0 dB 11 23.4)
<-6.0 dB 36 (76.6)
Education
Less than high school graduate 26 (55.3)
More than college 21 (44.7)
Eye drop applicator
Self 43 (91.5)
Care-giver 4 (8.5)
Glaucoma type
Normal tension glaucoma 28 (58.9)
Primary open-angle glaucoma 13 27.1)
Pseudoexfoliative glaucoma 2 (4.2)
Chronic angle-closure glaucoma 24.2)
Not specified 24.2)
Comorbidities
None 40 (85.1)
Dry-eye 4(8.4)

Age-related macular degeneration 3 (6.3)

I(p=0.006), =34 AL 5477 0] 7Haate] 370E Aol H]
slo] g-oJu)gt 7HAS H ¢ rh(p<0.001) (Table 5). g5
Ao A QFFERY FEA|7E ERIQ1 H9(p=0.004), E-5F Ao
*”H"‘ Hp=0.009)°01 4 =3/J 2] it o] A=

o2 yehyth Rl fofet FEE Hd
%Q%’%E‘«H oA ZEP(p=0.006)T} rFHSt F=A|
(p=0.027)7} =332 o] ol frofdt AudAE 2ot
(Table 6). TRT QFFHQE F=417F H oAl Z-$(p=0.001),
o] AofQl B (p=0.011) thAGEA A 5244

Table 3. Factors attributing performance score at baseline

Performance score p—Value*
Number of medication 0.492
<2 26 (55.3) 29.73 +£2.94
>2 21 (44.7) 30.28 +4.95
Eye drop applicator 0.002
Self 43 (91.5) 30.49 + 3.62
Caregiver 3(8.5) 23.33+2.52
Average income 0.036
More than 60 million won 24 (51.1) 28.96 + 3.03
Less than 60 million won 23 (48.9) 31.04 +4.52
Previous education history 0.864
Yes 23 (48.9) 30.13 +£3.71
No 24 (51.1) 29.83 +4.21
Education 0.002

Less than high school 25 (53.2) 27.00 + 2.51
More than college 22 (46.8) 31.24 +3.24
Residence 0.675

Metropolis 26 (55.3) 29.69 +4.14

Small city 21 (44.7) 30.33 £3.73
Working area 0.166

Outdoor 13 (27.7) 28.46 +4.12

Indoor 34 (72.3) 30.56 + 3.76
Duration of eye drop use 0.410

Less than 1 year
More than 1 year

18 (38.3) 31.20 + 4.10
29 (61.7) 30.50 + 4.41

General co-morbidity 0.557
YES 24 (51.1) 29.63 +4.37
NO 23 (48.9) 30.35 +3.47

Sex 0.129
Male 19 (40.4) 29.00 + 3.62
Female 28 (59.6) 30.64 + 4.06

Age 0.120
<65 23 (48.9) 28.96 + 4.41
>65 24 (51.1) 30.93 +3.21

Baseline IOP 0.244
<20 mmHg 44 (93.6) 30.20 + 3.78
>20 mmHg 3(6.4) 26.67 +£5.51

MD 0.127
>-6.0 dB 11 (23.4) 29.75 £3.23

<-6.0 dB 36 (76.6) 29.43 +4.24

Values are presented as number (%) unless otherwise indicated.
SD = standard deviation; IOP = intraocular pressure; MD= mean
deviation.

Values are presented as mean + standard deviation or number (%).
IOP = intraocular pressure; MD = mean deviation.
"Mann-Whitney U test.
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Table 4. Improvement of adherence after applying eye drop

chart
Question Pre—FDC POSt_.EDC p-value*
subjects subjects
Wash hands before 23 16 0.178
18 27
6 4
Shake bottle before 23 38 <0.001
9 8
15 1
One drop in each eye 23 11 0.132
11 19
13 17
Bottle tip touch 15 4 0.009
9 18
23 25
Miss the eye 3 2 0.822
4 3
40 42
Tear duct occlusion 13 11 0.049
6 16
28 20
How long duct occlusion 6 10 0.046
12 19
29 18
5 minutes between drops 31 38 0.236
11 7
5 2
Monthly disposal of bottle 22 21 0.136
4 13
21 13
Sitting position with mirror 16 13 0.581
8 6
23 28
Tilt one's head back 42 40 0.242
5 2
0 5
Pull the lower lid 22 41 <0.001
5 1
20 5
Swab overflowed eyedrop 36 38 0.211
8 9
3 0

EDC = eye drop chart.

*Willcoxon signed ranks test.
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Table 5. Comparison of temporal changes in IOP and performance score between groups

IOP (mmHg) Performance score
Group 1 (n = 19) Group 2 (n = 28) Group 1 (n = 19) Group 2 (n = 28)
Baseline 14.05 + 2.04 15.14 + 3.06 27.16 + 3.21 31.89 + 3.17
Three months after education 14.00 + 3.43 13.39 + 3.20 30.00 + 3.51 26.42 + 3.50

p—value*

0.93

0.006 <0.001 <0.001

Values are presented as mean + standard deviation or number unless otherwise indicated. ‘Group 1’ means patients whose performance score
get worse after three months group. ‘Group 2’ means patients whose performance score get better after three months.

IOP = intraocular pressure.
“Paired -test.
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Table 6. Factors attributing to improvement of performance
score

Table 7. Factors attributing to decrease of performance score

Factor p—value* p—value*
Factor Group 1 Group 2 p-value  p-value' Number of medication 0.417
Number of medication Eye drop applicator 0.001 0.001
Less than 2 13 13 0.111 Average income 0.054
More than 2 6 15 Previous education history 0.859
Eye drop applicator Education 0.054 0.104
Self 15 28 0.004  0.027 Residence 0.375
Caregiver 4 0 Working area 0.009 0.011
Average income Duration of eye drop use 0.437
More than 60 million 5 19 0.054 0.154 General comorbidity 0.441
won Sex 0.112
Less than 60 million 15 9 Age 0.192
won MD 0.252
Previous education history Baseline-IOP 0.634
Yes 14 13 0.859 MD = mean deviation; IOP = intraocular pressure.
No ) 5 15 "Logistic regression analysis (univariate); "Multiple logistic re-
Education gression analysis.
Less than high school 15 10 0.154
More than college 4 18 o _ et _
Residence Qtefe kol AAsHA Y= Aele vt w20l 2
Metropolis 12 14 0.373 SlE] X5 A sjQjolth X HE HEE &
Vif;‘lj;;gea 7o 5, Qlopg e mlehRwA 250 of% £AES 24
Outdoor 13 70009 0.006 2A FR ok QkekE Aebsfiok gtk HeE Al ¢tefE]
Indoor 6 21 B et HEshd FA] kom ke e & ==
Duration of eye drop use < wholry Qbofo] Auta} FE3LE Aj7te] LolxHA]
Less than 1 year 6 12 0.435 5 = N 3418202728 1 21l Sho .
More than 1 year 13 16 47 & o & =EA droh ol 2 dA&H
General comorbidity TAES ATACE e Al qrefo] HtE e W Ayt
;ZS 1; g 0.440 7F sk 4= Qlok 2 dAFtollAls reret & et
Sex 2 AJATHE=0.046), FUERE 15 oA} A3 Hp—0.046)]
Male 12 11 0.108 oAl A o] Aol AT FeFHE Aol
Alg::male T YUk 58] £Fo] oA, FAEA WS ot
g 0 9 0160 AR eH ASL wek o)A ARG Aol
>65 9 19 70% ool QleEel F mdehihe AlFSHA wgkom,
M o b B oass B AT E 59.6%2 BHAE0] U] g ¥l ol
6.0dB 7 5 ' =gdorake Ajeggit) s19lck” McVeigh and Vakros'™2]
Baseline-I0P Ao Mt FAHEo] Hekek RS Fatol et 7
R Toom Ao & oA e WEE o] Ygirti stgon, &
mm
E AT E et A HImeh 1 o]Ake] gutE ¢

MD = mean deviation; IOP = intraocular pressure.
*Chi—square test (univariate); 'Multiple logistic regression analysis.
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