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Abstract

Assessment of Adherence to Ocular Hypotensive Agents among Glaucoma Patients in
Menelik II Referral Hospital, Addis Ababa, Ethiopia: A prospective cross sectional
study

Tesfay Mehari
Addis Ababa University, 2015

Without good adherence and appropriate administration technique of hypotensive agents,
an elevated intraocular pressure leads to progressive optic nerve degeneration and visual
field deterioration. Investigations of adherence and administration technique are very
crucial in glaucoma management. The purpose of this study was to assess adherence to
ocular hypotensive agents among glaucoma patients in Menelik II Referral Hospital. A
hospital-based prospective cross sectional study was conducted on359 patients. Eligible
patients were interviewed and their medical charts were reviewed form June 1, 2015 to July
31, 2015 using a pretested structured questionnaire. The rates of adherence and appropriate
administration technique were 42.6% and 17.3% respectively. Higher educational level,
being self-employed and taking lesser frequency of pilocarpine were significantly
associated with adherence while being a farmer, having very low monthly family income
and self-purchasing of medications were significantly but inversely associated with
adherence. Being a female, having advanced glaucoma and more frequent follow-uphad an
important role in deciding appropriate administration technique. In contrary, patients with
primary angle closure and open angle glaucoma, who had immediately administered their
consecutive dose, had experienced side effect, and had low vision were significantly
associated with inappropriate administration technique. Moreover, the odds of being
adherent for patients who appropriately administered their medications were almost three-
fold greater compared to those who did not administer adequately. In conclusion, both
adherence and administration technique were sub-optimal and poor and tailored
educational interventions according to the modifiable patient’s and clinical characteristics

are required.

Key Words: Adherence, Administration Technique, Ocular Hypotensive Agents, Glaucoma



Acknowledgments

Primarily, I would like to thank the almighty God and His Mother, St. Virgin Marry, who
gave me the forte to work through this paper starting from the commencement up to its
completion. I would also like to extend my sincerest gratitude to my advisors Dr. Workineh
Shibeshi and Dr. Abeba T. Giorgis who helped me with their constructive ideas and
feedback throughout the work. My gratitude also goes to Mekelle University who
sponsored my study. Furthermore, my mother, Abrehet Kelelow and my brother, Mulugeta
Mehari, also share the salutation because of their candid advice and moral support. I would
also like to acknowledge all participants of the study who kindly volunteered to answer to
the interview questions. Finally, I amalso grateful to my data collectors, Solomon Muluken,
Dabie Ambaw and Getachew Baylie and staff members of glaucoma clinic of Menelik 11

Referral Hospital for their unreserved support.



Table of Contents Page

List Of ADDIEVIATIONS ....cuviiuiiiiiiiiiiiiiie it v
LISt OF TaDIES.....eitieiiice s vi
1. INTRODUCTION .. ..ottt 1
L1 BaCKEIOUN ....c.ooiiiiiiiiiie e 1
1.2, Statement of the Problem ...........cccoiiiiiiiiiiii e 3
1.3, Literature REVIEW .......ccoiiviiiiiiiiiiiiicie e 5

2. OBJECTIVES. ...ttt nb et ne s 8
2.1, GENEIal ODBJECHIVE. .. .vitiiiieiiieiieie sttt 8
2.2, SPECIFIC ODJECTIVES. ..eeuviiiriiiieiieiesie ettt nn e 8
3. METHODOLOGY ...ootiitiiiiiiiieiieie sttt nne e ne s 9
3 L. StUAY SEHNE .ovviiiiiiiee e 9
3.2.  Study Design and Period...........ccociiiiiiiiiiiiiiii 9
3.3.  Source and Study Population ...........ccccveiiiiiiiiiiiiii s 9
3.4. Sample Size Determination and Sampling Technique ..........ccccoevviiiiiiiiiiiiiiiennns 9
3.5. Patient Inclusion and Exclusion Criteria..........c.cccoveiiiiiiiiieiiiiiiiciinicseeiese s 11
3.6, Study Variables.........oooiiiiiiiiii s 11
3.7.  Data Collection Procedures..........cccvuriuiiiiiiiiiiiiiciieisiee s 12
3.7.1. INSTIUMENTS. ...oiiiiiiiiii 12
3.7.2.  Recruitment of Research Participants.............ccccvvveiiiiiiiiniiiiiicccce 14
3.7.3.  Recruitment and Training of Data Collectors ............ccoovvvviriiiiiiiiiniiiee, 14
3.7.4.  Data Quality CONrol.......ccccoiiiiiiiiiiiiiiiiiii s 14

3.8, Data ANALYSIS ..oeiveiiiiiiiieirieee e 15
3.9.  Ethical ConsSiderations ..........cccoouveieerieiiierrienee e 15



3.10.  Operational DefINItioNS ........coiuiiiiiieiiiie i 16

4. RESULTS ..ottt ettt e et e e e e nme e e neesrneenne e 17
4.1.  Socio-demographic CharacCteriStICS......uuuiiiuiiiiiiiiiiiieiiieesiee e 17
4.2.  Glaucoma and Medication Related Factors ...........cccoovviieiiniicic i 19
4.3. Patient and Health Care Provider Related Factors...........cccccvvveiiiiiieniiniicie 21
4.4. Rate of Topical Glaucoma Medication Adherence ...........cccvcvvvriiveiiiieiiiieniinnnnns 23
4.5. Factors Associated with Topical Glaucoma Medication Adherence..................... 24
4.6. Rate of Topical Glaucoma Medication Administration Technique....................... 27
4.7.  Factors Associated with Administration Technique of Ocular Hypotensives........ 28
4.8.  Association of Adherence and Administration Technique ............cccoovvivirieninnnnn. 31

5. DISCUSSION.....eiiiiieiie ettt ettt be et e et e e s abe e sbe e sbeesbeeebeesreeenes 32

6. CONCLUSION ...ttt ettt sttt ettt b et et et e e sbe e e sbeesbeeebeesaneenes 40

7. RECOMMENDATIONS ..ottt sttt 41

8. REFERENCES ... Error! Bookmark not defined.

9. ANNEXES ..o Error! Bookmark not defined.



List of Abbreviations

AOR i Adjusted Odds Ratio

CI i Confidence Interval

COR e Crude Odds Ratio

EDAT  ceiiiiiiiiiinianens Eye Drop Administration Technique
ELC s Eye Lid Closure

ETB  iiiiiiiiiiiinens Ethiopian Birr

) Intraocular Pressure

M-II-RH  ciiiiiiiiiianens Menelik II Referral Hospital

MMAS i Morisky Medication Adherence Scale
NLO i Naso-Lacrimal Occlusion

OPD i Out-Patient Department

OR e Odds Ratio

SD i Standard Deviation

SPSS e Statistical Package for Social Sciences
WHO s World Health Organization



List of Tables

Table 1: Socio-demographic characteristics of patients attending the glaucoma clinic of

Menelik IT Referral HOSPital..........coooviiiiiiiiiiiciiccec e 18

Table 2: Glaucoma and medications related characteristics of patients attending the

glaucoma clinic of Menelik II Referral Hospital ..........ccccoiviiiiiiiiiiiiiiee e 20

Table 3: Patient and health care provider related factors associated with patients attending

the glaucoma clinic of Menelik II Referral Hospital ...........cccoiiiiiiiiiiiiinicicec 22

Table 4: Summary of glaucoma patients' response to the eight-item Morisky instrument at

the glaucoma clinic of Menelik II Referral Hospital ..........ccooiiiiiiiiiiiiiicccsec 23

Table 5: Multivariate logistic regression analysis of factors associated with medication

adherence among patients attending the glaucoma clinic of Menelik II Referral Hospital. 26

Table 6: Summary of glaucoma patients' response to the nine-item administration technique

of ocular hypotensive agents at the glaucoma clinic of Menelik II Referral Hospital ........ 27

Table 7: Multivariate logistic regression analysis of factors associated with appropriate
administration technique among patients attending the glaucoma clinic of Menelik II

Referral HOSPItal........ocoiiiiiiiiii e 30

Table 8: Relationship between adherence and administration technique of ocular

hypotensives among patients attending the glaucoma clinic of Menelik II Referral Hospital

Table 9: Univariate logistic regression analysis of medication adherence with
administration technique among patients attending the glaucoma clinic of Menelik II

Referral HOSPItal.......coeiiiiiiie e 31

Vi



1. INTRODUCTION

1.1. Background

Glaucoma is a progressive optic neuropathy, often asymptomatic, caused by the death of
the retinal ganglion cells and is currently the leading cause of irreversible blindness in the
world (Katherine and Georgios, 2015; Tham et al., 2014).The medical management of
glaucoma is lowering of intra-ocular pressure (IOP) using ocular hypotensive agents since

IOP variation is an important predictor of glaucoma prognosis (Lee, 2007).

Different epidemiological estimates have been done which were important in guiding the
designs of glaucoma screening, treatment, and related public health strategies. In 2013, the
number of people (aged 40-80 years) with glaucoma worldwide was estimated to be 64.3
million and will be increasing to 76.0 million by 2020 and 111.8 million by 2040
disproportionally affecting people residing in Africa and Asia (Tham et al., 2014).
Glaucoma is the second leading cause of blindness and has a higher prevalence, an early
onset and more rapid progression in Africans than in Caucasians. These aspects are further
compounded by poor awareness and low knowledge about glaucoma even by persons
affected by the condition (Kyari ef al., 2013). Other studies also highlighted that glaucoma,
predominantly open-angle glaucoma, is a public health problem in sub-Saharan Africa

(Alemu, 2009).

The major determinant for success in medical therapy of glaucoma is the adherence of
patients to their medication (Weinreb et al., 2014). Adherence is defined as the extent to
which a patient’s behavior in taking medication corresponds with agreed recommendations
from provider. In contrast to the term “compliance,” adherence requires the patient’s
agreement to the recommendation. In recent years, the term “adherence” has replaced what

traditionally was referred to as “compliance” (WHO, 2003).

In addition to adherence, the medical management of glaucoma relies primarily on the
administration of topical ocular medications (Tony et al., 2007). According to Varies et al
(2009), the ideal technique for drop instillation involves washing hands thoroughly,
grasping the lower eyelid near the margin with the thumb and index finger and pulling

outward to create a pouch in the lower cul-de-sac. After creating a pocket in the lower
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eyelid by pulling it away from the eye, without touching the dropper tip to any ocular
structures, positioning it above the eye by direct visualization. Then applying one drop to
the pocket created. Following drop administration, the eye should be closed and pressure
should be applied to the tear ducts with a finger (a technique known as punctal occlusion)

for at least two minutes (McVeigh and Vakros, 2015; Varies et al.,, 2009).

Glaucoma management, therefore, requires good adherence and appropriate administration
technique of these medications and follow-up regimens to reduce the risk of progression
and blindness by decreasing aqueous humor production and increasing uveoscleral outflow

through trabecular meshwork (Katherine and Georgios, 2015).



1.2. Statement of the Problem

The important components of medical management of glaucoma are good adherence and
appropriate eye drop administration technique. Health care providers, nevertheless, often
neglect the importance of instruction on adherence and appropriate administration
technique of eye drops. They rarely ask patients about their adherence behavior and how
patients actually apply the topical ocular medications on their eye. These issues may be

related to the relative success or failure of currently prescribed therapies (Tony et al.,

2007).

Patients' health may also be jeopardized and health care resources maybe wasted by
failures in patient adherence and adequate instillation technique. Glaucoma patients have
chronic conditions and require lifelong treatment and follow-up care. They are, therefore,
susceptible to poor adherence and inadequate administration technique. A large body of
research has documented that both adherence and instillation technique of eye drops are

significant problems among glaucoma patients (Schwartz, 2006).

Glaucoma medications require vigilant prescribing, dispensing and use as the drugs may
have negative side effects. Additionally, glaucoma patients usually require a lifelong
treatment but often do not realize any direct benefits from the therapy. Consequently,
patients should be routinely assessed for their adherence behavior and instillation technique
in order to tailor educational and interventional strategies according to the individual

characteristics and thereby optimizing the treatment outcome.

Adherence and administration technique of hypotensive agents are also often overlooked
and particularly vexing to practitioners who treat patients with chronic conditions. Without
good adherence and appropriate administration technique of hypotensive eye drops, an
elevated IOP may lead to progressive optic nerve degeneration and deterioration of the
visual field (Konstas et al., 2000; Stewart et al., 2004). Moreover, improper administration
technique can lead to contamination and inaccurate dosing (Kholdebarin et al., 2008). In
order to manage these issues in everyday-practice settings, health care providers
particularly eye care providers need to be able to identify patients who are non-adherent
and/or not appropriately administer their eye drops, as well as those who are at risk for

such behaviors.



The awareness of glaucoma was found to be 28.4% (Degineh and TekleGiorgis, 2013) in
Menelik II Referral Hospital (M-II-RH). Nevertheless, to the investigator’s knowledge no
studies to date have been done on the assessment of adherence using Morisky Medication
Adherence Scale-8 and administration technique in M-II-RH. Therefore, this study was
undertaken to investigate adherence and administration technique and their prevalences.
Besides, the present study identified the determinant factors for the adherence and
administration technique. A better understanding of the settings, circumstances, and
methods adopted by patients when they administer eye drops may be the first step toward
improving patient education, adherence, and therapeutic efficacy. This study attempted to

address these issues.



1.3. Literature Review

Non-adherence is one of the major problems in glaucoma treatment because there are no
obvious symptoms in the earlier course for glaucoma patients (Olthoff et al., 2005).Ocular
hypotensive agents not only lower IOP but also minimize IOP fluctuations, a potential risk
factor for glaucomatous deterioration, (Lee ef al., 2007) which strengthens the claim that
patients with glaucoma should aim for 100% adherence to reduce IOP fluctuations (Cate et

al., 2013).

The primary methods used to measure medication adherence in glaucoma patients have
been (a) patient self-report via either a self-administered questionnaire or a structured
interview by trained personnel and (b) calculation of medication-possession ratios and
average days without therapy. Rates of medication adherence measured by patient self-

report have been quite variable(Taylor et al., 2002).

Lack of adherence may be confused with a therapy’s lack of efficacy. This confusion could
lead to a change in therapy or the application of more aggressive therapeutic measures,
such as laser or incisional surgery (Tony et al., 2007). Additionally, non-adherence is one
of the major problems in glaucoma treatment due to no obvious symptoms in the earlier
course for glaucoma patients (Olthoff ef al., 2005). Non-adherence has long-term impacts
on the visual function of the patient (Konstas et al., 2000; Stewart et al., 2004); causes
approximately 10% of visual field defects and exhibits higher mean IOP and worse visual
field loss (Konstas ef al., 2000). Non-adherence is also associated with improper use of
prescribed medication, which may lead to a further burden on the health—economic system

(Reeder et al., 2008).

In glaucoma, non-adherence with eye drop therapy is a well-recognized problem, with a
rate of 80% of the patients, measured using various techniques and methods (Gupta et al.,
2012; Tony et al., 2007). Non-adherence and inappropriate administration of hypotensive
agents can potentially result in treatment failure (Gupta et al., 2012) and due to the
asymptomatic nature of glaucoma, long-term adherence and correct administration
technique of ocular hypotensives are crucial in order to limit disease progression (McVeigh

and Vakros, 2015).



In a 12-week, randomized, observer-masked crossover study of two formulations of a
topical beta-blocker, 98% and 96% of patients responded that they never or rarely forgot
their medications. Similarly, 92% of 48 patients from an academic-based glaucoma
specialty practice reported never missing a dose of their ocular hypotensive therapy during
the preceding two weeks and 85% of 230 patients seen in glaucoma subspecialty practices
reported never or almost never missing a dose. In contrast, all members of a focus group
that included 21 patients who had seen at least two ophthalmologists and who were taking
at least two topical ocular hypotensive agents acknowledged some level of non-adherence

(Taylor et al., 2002).

Other studies have found substantial but widespread rates of non-adherence. For example,
44% of patients with chronic glaucoma reported missing more than two doses per week
(Konstas ef al., 2000) and 24% of patients who were prescribed a topical beta-blocker
reported frequently or occasionally missing doses(Krousel-Wood et al., 2004).

Preferred techniques for applying eye drops have been described in the literature(Shaw,
2014; Tham et al., 2014) and a practical manual prepared by World Health Organization
(WHO) (Varies et al , 2009). Contact time is related to a medication’s efficacy and
potentially to its systemic absorption and adverse events (Tony et al., 2007).Studies have
shown that it takes two full minutes for the drop to completely penetrate the surface of the
eye to get inside. This increases the ocular contact time and medication efficacy as well as
limits the systemic absorption and secondary potential adverse effects of the medication. A
five-minute window is required between instillation of different eye drops, and drops
should precede any ointments used. Problems such as lid or ocular touch, missing the eye,
or flooding the eye with drops have been reported (McVeigh and Vakros, 2015; Varies et al,
2009).

Absorption of drugs in the eye takes place through corneal or non-corneal route. Maximum
absorption takes place through the cornea, which leads the drug into the aqueous humor.
Loss of administered dose of the drug takes place through spillage and removal by the
naso-lacrimal apparatus. The non-corneal route involves absorption across the sclera and
conjunctiva into the intra-ocular tissues. Medications applied to the eye drain through the

naso-lacrimal duct rapidly, and then as much as 80% of the drug is absorbed through the



nasal mucosa and into the systemic venous circulation. Therefore, naso-lacrimal occlusion
(NLO) and eyelid closure (ELC) are simple techniques that not only increase the ocular
bioavailability of topically applied ocular drugs but also reduce the probability of adverse
systemic effects. Each serves to improve the therapeutic index. Both NLO and ELC seem
to be safe, simple, and effective procedures that could minimize dosage requirements, as

well as side effects (Flach, 2008)

Some patients may have a problem with eye drop bottle contamination. Only 36.4% of
survey participants reported “always” washing their hands before administering eye drops,
and 15.8% reported “rarely” or “never” doing so. Furthermore, almost 5% reported
“always” or “usually” touched the dropper tip touch to the eye during administration (Tony

et al., 2007).

A multicenter study from ten centers across Canada shows that over 50% of the patients
surveyed were either non-adherent or demonstrated improper administration technique
(Kholdebarin et al., 2008). Missed doses are often due to problems with medication
adherence; however, even a patient with good adherence may not be receiving a correct
dose because of problems associated with the technique of eye drop administration. A study
by Sleath ef al(2006) found that 44% of patients reported regularly missing the eye during
attempted drop application. A further study by Stone et a/(2009) found that when observing
drop instillation, less than one-third were performed adequately, with 17%—-25% unable to

successfully administer the medication to the eye as desired.

A qualitative study of glaucoma adherence by Lacey et al (2009) also found that only a
small percentage of the participants 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, such as internet, pharmacists, or other patients (McVeigh and Vakros, 2015).

Poor techniques can include missing the eye completely, delivery of an excessive dose,
ocular trauma or bottle contamination due to contact between the tip of the bottle and the
globe or lid. Possible sequelae of improper administration of eye drops include treatment
failure, unnecessary use of additional medications and potentially to spread of infection

(Gupta et al., 2012; Sleath et al., 2011).



2. OBJECTIVES

2.1. General Objective

The main purpose of this study was to assess adherence to ocular hypotensive agents

among glaucoma patients in Menelik II Referral Hospital, Addis Ababa, Ethiopia.

2.2. Specific Objectives

e To determine the rate of topical glaucoma medication adherence

e To identify factors affecting topical glaucoma medication adherence

e To evaluate the appropriateness of administration technique of ocular hypotensive
agents

e To identify factors affecting appropriate administration technique of ocular
hypotensive agents

e To assess the association of adherence with administration technique of ocular

hypotensive agents



3. METHODOLOGY

3.1. Study Setting

The study was carried out at the glaucoma clinic of M-1I-RH, Addis Ababa, Ethiopia. M-II-
RH is a teaching referral hospital and houses the ophthalmology department that is a
pioneer specialized unit for ophthalmological services in Ethiopia. The ophthalmology
department provides specialized services and trainings, and consists of different units such
as glaucoma unit, general outpatient department (OPD), optometry unit, retinal unit,
anterior segment clinic, pediatric unit, wards and major and minor operation theaters. The
department caters ophthalmic services to more than 63,000 clients per year referred from
all areas of the country. The glaucoma clinic gives services for almost 13,000 clients per
year. The clinic also comprises of glaucoma specialists, ophthalmic nurses and other

supportive staff (Statistics office of M-1I-RH).

3.2. Study Design and Period

A hospital-based prospective cross-sectional study was conducted at glaucoma clinic of M-
II-RH. Eligible patients, who attended the clinic during the course of the study, were
interviewed and their medical records were reviewed prospectively for a period of two

months starting from June 1, 2015 to July 31, 2015.

3.3. Source and Study Population

The source population was all glaucoma patients who had obtained services at the
glaucoma clinic of M-II-RH. On the other hand, the study population was all glaucoma
patients who had obtained services during the study period at the clinic of M-II-RH.

3.4. Sample Size Determination and Sampling Technique

The minimum sample size was calculated using a formula used to estimate the sample size

for a single population (Daniel and Cross, 2005):



(7, 2) G x0)
d2

e n = the desired sample size when population is >10,000

e Zi.ap2 = the standard normal variable at (1- a) % confidence level and o is the level
of significance. At a 95% confidence level, the value of this parameter is 1.96 that
was used in the study.

e p =the positive character (expected prevalence)

e = the negative character

e d =the degree of accuracy (absolute precision) required, usually set at 0.05

Since there was no information from similar studies, past studies, or studies done on similar
populations and no pilot study about the proportion was done, a conservative sample

estimate was used assuming that the sample was independent and randomly selected.

2
B (Zl_%) (pxq) ~ (1.96)2x0.5x 0.5 384.16 ~ 384
n= 4z - (0.05)2 B T

As the estimated total study population is < 10,000 (in average 49 patients obtained service
per working days and for the total of two months 2120 patients were served) (Statistics

office of M-II-RH), correction formula was then used. Therefore,

o 384 38% 5542~ 326
nr = = = = . =~
142 1+ﬁ 1.18

N 2120
Where:

e nf=the desired sample size when population is <10,000
e n = the desired sample size when population is >10,000

e N = the study population size

Ten percent contingency (326x10% = 32.6) for non-respondents was added to the
computed value. Finally, the minimum required sample size was calculated to be 326 +

32.6 =358.6 = 350.
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In addition to sample size determination, systematic random sampling technique was
employed for the study. Patients who were given services at glaucoma unit of the hospital
during the study period were considered as a sampling frame. The sampling interval was
then calculated to be 2120/359 =6. A starting point was chosen randomly form numbers 1
to 6 and hence eligible individuals were chosen every sixth client at regular intervals from

the sampling frame.
3.5. Patient Inclusion and Exclusion Criteria
Inclusion Criteria: Those eligible patients were selected based on the following criteria

e Patients who had been diagnosed as pseudoexfoliative glaucoma, open-angle
glaucoma, angle-closure glaucoma, normal tension glaucoma, secondary glaucoma or
other types and those who had not undergone past laser or surgical glaucoma therapy
within the last 3 months before enrollment.

e Glaucoma patients who had been on treatment with one or more topical hypotensive
medications (not systemic) in one or both eyes at least for the past 6 months.

e Glaucoma patients who had routinely attending the clinic with regular follow-up.

e (Glaucoma patients who were 18 years old or older.
Exclusion Criteria: Those patients who were excluded from the study were

e (Glaucoma cases of postoperative follow-ups, any diagnostic test/procedure(s) or other
cases that did not require any topical glaucoma medication(s) during the study period.

e (Glaucoma patients with anti-inflammatory drops, anti-infective drops and other
topical medications other than ocular hypotensive medications.

e Glaucoma patients who had already been enrolled in the study (including in the
pretest).

e Glaucoma patients who were not willing to give informed written consent.
3.6. Study Variables

Independent Variables

11



e Scio-demographic characteristics: Age, sex, marital status, educational level, place
of residence, religion, occupation and monthly family income.

e Glaucoma related factors: Type, severity and duration of glaucoma, follow-up
period, duration of treatment, previous managements and comorbidities.

e Medication related factors: Number, type, frequency, dose and side effect of
medication(s),and financial source and problem to obtain the medication(s).

e Patient and provider related factors: Family support, busy daily schedule, intra-
ocular pressure, visual acuity, and information about eye drop administration from

physicians, pharmacists, brochures and/or leaflets.
Dependent variables

e Medication adherence

e Administration technique

3.7. Data Collection Procedures

3.7.1. Instruments

Data was collected prospectively by interviewing patients and reviewing their charts. The
structured questionnaire (Annex I) was adopted from literature and finally developed to
collect the relevant data to meet the intended objectives. All potential factors of medication
adherence and administration technique were aimed to be included in the data collection
instruments. The proposal particularly emphasizing on the assessment tool was presented to
senior ophthalmologists and ophthalmic residents for further refinement before the data
collection procedure. The tool, then, comprehensively reviewed by three senior
ophthalmologists independently and necessary modifications were made. Experts in
pharmacology and pharmacotherapy also reviewed the concept version of the
questionnaire. Questions about the various dependent and independent variables were also
formulated in plain Amharic language (Annex II). Additionally, data abstraction format was
developed to review chart of each eligible patient to type and severity of glaucoma, IOP
and visual acuity. The two dependent variables, adherence and administration technique,

were investigated using the following assessment tools.
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Morisky Medication Adherence Scale-8

In the absence of any pre-existing gold standard measure, adherence of topical hypotensive
eye drops was measured using Morisky Medication Adherence Scale-8 (MMAS-8) in this
study. The MMAS-8 is a generic self-reported and medication-taking behavior scale. This
scale is validated for hypertension but used for a wide variety of chronic medical
conditions (Riccardo and Vietri, 2014) including glaucoma (Cate et al., 2013). MMAS-8,
which is the latest version of the scale, has a good internal consistency (Cronbach’s o =
0.83) (Morisky et al., 2008). It consists of eight items focusing on past medication use
patterns with a scoring scheme of “Yes” = 0 and “No” = 1 for the first seven items except
item number five in which the values of “Yes” and “No” were reversed and for the last

99 13

item, a five-point Likert response was used with options “never”, “once in a while”,
“sometimes”, “usually”, and “always.” In this Likert scale, values ranging from 0 to 1 were
given at a specified interval of 0.25 with “0” given for “never” and “1” given for “always”.
The items were then summing to give a range of scores from low adherence to high
adherence with a maximum score of eight. For the purpose of data analysis, the original
three categories of adherence were re-categorized into two and thereby participants were
dichotomized. Accordingly, high and medium adherence were re-assigned as adherent with

a score of less than two and low adherence was regarded as non-adherent with a score of

two or more.
Eye Drop Administration Technique-9

Eye Drop Administration Technique-9 (EDAT-9) was according to WHO recommended
producers (Vries et al., 2009) in alignment with different studies (Shaw, 2014; Tham et al.,
2014; Tony et al., 2007). In this study, the patients were asked to demonstrate how they
routinely apply their drops and then reaffirmed with nine questions. These questions
comprised of three responses with value “0” representing “rarely/never”, “1” indicating
“often and “2” signifying “always/usually” except question number two and seven in which
case the values of “0” and “2” were reversed for “always/usually” and “rarely/never”

respectively. The maximum score was eighteen and individual patient’s score was made
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binary for the viability of data analysis. The patient was deemed to have an appropriate

EDAT if the score was greater than twelve points.

3.7.2. Recruitment of Research Participants

Glaucoma patients entered the clinic’s triage and made a queue in the waiting area. The
nurses measured both visual acuity and IOP and registered these findings on the patient’s
chart prior to getting services form physicians. During that time, while the patients were
waiting at a waiting area on their appointment day, a lottery method was used to blindly
pick the first of the six patients and every morning the interviewers selected every 6
patient form the queue after identifying the random number and thereby the respective
patient. After the attending physician saw the patient, each patient, who had fulfilled the
inclusion criteria, was briefed about the purpose of the study and then requested for
willingness to be interviewed at a nearby separate room. Any patient who did not fulfill the

inclusion criteria was replaced by the next eligible person.

3.7.3. Recruitment and Training of Data Collectors

Three ophthalmic nurses who had more than three years work experience in the ophthalmic
settings were recruited as data collectors. The data collectors were well familiarized with
the glaucoma clinic but had not recently worked at the glaucoma clinic before the study
period. They were recruited from the staff members of the hospital and trained as data

collectors for one day.

3.7.4. Data Quality Control

The data collection instruments were pre-tested in 5% of the sample size (i.e. 5% of 359 =
17.95 ~18 patients). The final tool was developed with some modifications after a thorough
and deep review by experts and other three senior ophthalmologists and was then employed
for data collection. To maximize quality of the data, training of the data collectors on how
to extract the necessary information, interview the participants and familiarize them with
the format was conducted for one day. Completeness of the data collected was supervised
and monitored adequately by the principal investigator every day during the data collection

process.
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3.8. Data Analysis

The filled-in forms were checked for completeness of data, were cleaned prior to data entry
and then were entered using Epi Info™ version 3.5.3. In order to minimize data-entry
errors, data were double entered and checked for discrepancies. Data analysis was carried
out using Statistical Package for Social Sciences (SPSS®Statistics) program version 21
(SPSS; Chicago, IL, U.S.A.). Descriptive statistics such as frequency, percentage, mean
and standard deviation (SD) were also employed to summarize patient’s characteristics and

other related information.

Univariate binary logistic regression analysis was performed to relate each variable to
adherence and administration technique. From the univariate analysis, those variables with
p < 0.2 were selected for multivariate binary logistic regression analysis. The multivariate
binary logistic regression analysis was also used to assess the predictability of the
independent variables of adherence and administration technique of ocular hypotensive
agents and to estimate the odds ratios (OR), 95% confidence intervals (CI) and p-values.

The association was declared significant at p < 0.05.

3.9. Ethical Considerations

All applicable institutional and governmental regulations concerning the ethical use of
human volunteers were followed during this study. The study was undertaken after
obtaining of ethical clearance from School of Pharmacy’s Ethical Review Committee,
College of Health Sciences, Addis Ababa University. In addition, the Research Committee
of Addis Ababa Health Bureau, and Research and Publication Committee of the
Department of Ophthalmology, College of Health Sciences, Addis Ababa University were
also requested for ethical permission to conduct the study. To ensure confidentiality, name
and other identifiers of patients, physicians, and other staff members of the hospital were
not recorded on the data abstraction instrument. Furthermore, confidentiality of the
information obtained in the course of the study was maintained. Informed written consent

was also obtained from patients.
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3.10. Operational Definitions

Adherent: The study participant was deemed to adherent when the Morisky Medication

Adherence Scale - 8 score was <2 (Muntner ef al., 2011).

Non-adherent: The study participant was deemed to non-adherent when the Morisky

Medication Adherence Scale - 8 score was >2 (Muntner et al., 2011).

Critical instilling procedures: Critical instilling procedures are procedures, if followed
succinctly, can effectively increase the ocular bioavailability of topical glaucoma
medications and decrease the systemic adverse effects and contamination of these
medications. These procedures are procedures numbered2, 3, 5, 6, 7 and 8 (Annex I) and

must be followed strictly during the administration technique of ocular hypotensive agents.

Appropriate Administration Technique: When the patient accomplished at least all the
critical instilling procedures and/or scored a comparative result, that is, when the

participant scored > 12 points from the total of 18 score points.

Inappropriate Administration Technique: When the patient did not accomplish at least
one of the critical instilling procedures and/or did not score a comparative result, that is,

when the participant scored < 12 points from the 18 score points.
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4. RESULTS

4.1. Socio-demographic Characteristics

Among 359 eligible patients, about half of the patients (n=181, 50.4%) were in the age
group of 61-80 years old. The mean age of the study population was 60.91 years
(SD™:+12.34 years; range: 18 to 88 years). Majority of the patients were males (n=247,
69.0%) whereas almost three-fourth(n= 266, 74.7%) of the participants were married.
Meanwhile, the major type of occupation, religion and place of residence were being
retired (n=115, 32.0%), Orthodox (n=308, 87.0%) and urban (n=322, 89.7%) respectively.
Concerning the educational status, lower educational level(elementary school and/or
below) was accounted for about under two-thirds of the participants (n=229, 63.9%). One
hundred fifty-nine patients (44.3%) earned low monthly family income (Table 1).

*SD is Standard Deviation
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Table 1: Socio-demographic characteristics of patients attending the glaucoma clinic of
Menelik II Referral Hospital

Variables Frequency Percent
Age (n=359)
18-40 22 6.1
41-60 149 41.5
61-80 181 50.4
> 81 7 1.9
Sex (n=358)
Male 247 69.0
Female 111 31.0
Marital Status (n=356)
Single 32 9.0
Married 266 74.7
Divorced 20 5.6
Widowed 38 10.7
Educational Level (n=358)
[lliterate or Non-formal Education 109 30.4
Elementary School (Grade 1-8) 120 335
High School (Grade 9-12) 73 20.4
Diploma and/or above 56 15.6
Place of Residence (n=358)
Rural 36 10.1
Urban 322 89.9
Religion (n=331)
Orthodox 308 87.0
Islam 17 4.8
Protestant 25 7.1
Other(s)” 4 1.1
Occupation (n=359)
House wife 29 8.1
Farmer 23 6.4
Retired 115 32.0
Employee (Paid work) 79 22.0
Self-employed (Merchant) 34 9.5
Other(s)" 79 22.0
Monthly Family Income* (n=359)
Very Low (< 445 ETB?) 96 26.7
Low (446-1200 ETB) 159 443
Average (1201-2500 ETB) 50 13.9
Above Average (2501-3500 ETB) 24 6.7
High (> 3501 ETB) 30 8.4

* Catholic, Wakfetir, Yehiwa Miskir

*Student, Unemployed, Prisoner

 Based on the Ethiopian Civil Service monthly salary scale for civil servants
SETB = Ethiopian Birr
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4.2. Glaucoma and Medication Related Factors

According to the medical records, the most prevalent type of glaucoma was
pseudoexfoliative glaucoma which was accounted for 40.5 % (n=138),followed by primary
open angle glaucoma (n=93, 27.3%).Regarding the severity of glaucoma from the
documented medical chart, 64.1% (n=173), 24.1% (n=65) and 11.9% (n=11.9) of the

patients had moderate, advanced and early glaucoma respectively (Table 2).

Based on the results, patients had been diagnosed with glaucoma for an average of 5.6years
(SD:£5.48 years; range: 6 months to 48 years).Similarly, the duration of taking glaucoma
medications ranged from half a year to forty-eight years was found to have a mean of 5.35
years (SD:15.30 years). The average frequency of follow-up per year was 0.254 times
(SD:£0.11 times). Nearly half (n=166, 46.6%) of the patients had previous eye surgery as a
glaucoma management while 61.2% (n=218) of the participants had not major
comorbidities such as cardio-vascular diseases, central nervous problems, arthritis and

alcohol abuse.

Almost all (97.5%, n=350) of the patients had used one and/or two medications with
equivalent proportions. Timolol as an immunotherapy accounted for about half (44.0%,
n=158) of the prescribed medications followed by combination of timolol and pilocarpine
(36.8%, n=132). Majority of frequency of eye drop administration were twice a day for
timolol (n=317, 99.1%), once a day for latanoprost (n=6, 66.7%), four times a day for
pilocarpine (n=106, 65.4%) and twice a day for medications labeled as ‘others’ (n=58,
65.4%). Almost all of the medications were administered as one drop (range: 98.2% to
100.0%). In addition to this, one in three of the patients (n=123, 32.8%) had waited more
than five minutes to administer the second or consecutive drop. Roughly, above half of the
patients reported that they had not experienced an immediate side effects (n=200, 56.0 %,)
(Table 2).
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Table 2: Glaucoma and medications related characteristics of patients attending the
glaucoma clinic of Menelik II Referral Hospital

Variables Frequency Percent
Types of Glaucoma
Primary Open Angle Glaucoma 93 273
Secondary Glaucoma 3 0.9
Primary Angle Closure Glaucoma 48 14.1
Normal Tension Glaucoma 5 1.5
Pseudoexfoliative Glaucoma 138 40.5
Other (s)" 54 15.8
Severity of Glaucoma
Early Glaucoma 32 11.9
Moderate Glaucoma 173 64.1
Advanced Glaucoma 65 24.1
Number of Medications
One 174 48.7
Two 176 48.8
Three or more 9 2.5
Type of Glaucoma Medications
Timolol 158 44.0
Latanoprost 1 0.3
Pilocarpine 2 0.6
Other(s)" 13 3.6
Timolol and Latanoprost 4 1.1
Timolol and Pilocarpine 132 36.8
Timolol and Other(s) 18 5.0
Latanoprost and Other(s) 1 0.3
Pilocarpine and Other(s) 21 5.8
Timolol, Latanoprost and Pilocarpine 2 0.6
Timolol, Latanoprost and Other(s) 1 0.3
Timolol, Pilocarpine and Other(s) 6 1.7
Time Elapsed to Administer the Second or Consecutive Drop
Immediately 11 6.0
1-5 minutes 49 26.8
5-10 minutes 54 29.5
>10 minutes 69 37.7
Immediate Experience of any Side Effects from the Medications
Yes 157 44.0
No 200 56.0

* Neovascular Glaucoma, Ocular Hypertension, Post-traumatic Glaucoma, Post-uveitic Glaucoma, Juvenile
Glaucoma,Steroid induced Glaucoma
"Dorzolamide (Xola), Xolamol (Dorzolamide 20 mg + Timolol 5 mg), Brimonidine, Betaxolol
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4.3. Patient and Health Care Provider Related Factors

Over half (n=186, 52.0%)of the patients claimed that they obtained their medications free
of charge, although more than two-thirds (n=175, 68.9%) of the patients (for both free
patients who had purchased when the medications were out of stock in the hospital and
self-buyers)reported that they had financial problem to get the medications. Majority of the
patients (n=316, 89.0%) had not used other eye drops than glaucoma eye drops. Similarly,
majority of the patients responded that they did not obtain adequate/relevant information
about eye drops administration from physicians (n=296, 82.5%), pharmacists (n=339,
94.4%) and leaflets/brochures (n=309, 86.1%). Those patients who had not sought family
support for eye drop use were 64.5% (n=231) while who had not had a very busy daily
schedule were 94.7% (n=339) (Table 3).

According to the medical charts, the mean intraocular pressure (IOP), in mmHg, in the
right eye and left eye was17.78 (SD:+ 7.72; range:3.00 to 52.00) and 18.03 (SD:+ 8.79;
range: 3.00 to 61.00) respectively. During the stratification, above half of the patients
(n=195, 54.3%) had normal IOP and about one-third of the patients had (near-) normal
vision (n=122, 34.3%), low vision (n=130, 36.6%) and (near-) blindness (n=115, 32.3%)
(Table 3).
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Table 3: Patient and health care provider related factors associated with patients attending
the glaucoma clinic of Menelik II Referral Hospital

Variables Frequency Percent
Getting the Medication(s)
Free of Charge 186 52.0
Self-buy 172 48.0
Financial Problem to Get the Medications
Yes 175 68.9
No 79 31.1
Taking Other Eye Drops than Glaucoma Medications
Yes 39 11.0
No 316 89.0
Getting adequate or | Physicians Yes 63 17.5
relevant information No 296 82.5
about eye drop
administration Pharmacists Yes 20 5.6
from No 339 94 .4
Leaflets, brochures and/or medias  Yes 50 13.9
No 309 86.1

Family Support for Eye Drop Use

Yes 127 35.5

No 231 64.5
Very Busy Daily Schedule

Yes 19 53

No 339 94.7
Intraocular Pressure

Lower than Normal IOP (<10 mmHg) 25 7.0

Normal IOP (10-21 mmHg) 195 54.3

Higher than Normal IOP (>21 mmHg) 139 38.7
Visual Acuity (ICO, 2002)

(Near-) Normal Vision (6/6 to 6/18) 122 343

Low Vision (6/24 to 2/60; Counting Finger > 1 meter(s)) 119 33.4

(Near-) Blindness” 115 323

*(Near-) Blindness = 1/60 or less to No Light Perception; Counting Finger in- front, Light Perception or Hand
Motion
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4.4, Rate of Topical Glaucoma Medication Adherence

Assessment of patients’ response to the eight-items Morisky Medication Adherence Scale
revealed that 153 (42.6%) patients were adherent to the prescribed regimen of their

glaucoma medications (Table 4).

Table 4: Summary of glaucoma patients' response to the eight-item Morisky instrument at
the glaucoma clinic of Menelik II Referral Hospital

No Morisky Medication Adherence Scale (MMAS-8) Frequency (%)
Response
Yes No
1 Do you sometimes forget to take your eye drop(s)? 209 (58.2) 150 (41.8)

2 People sometimes miss taking their eye drop(s) for reasons other 116 (32.3) 243 (67.7)
than forgetting. Thinking over the past two weeks, were there
any days when you did not apply your eye drop(s)?

3 Have you ever cut back or stopped taking your eye drop(s) without 19 (5.3) 340 (94.7)
telling your doctor because you felt worse when you took it?

4  When you travel or leave home, do you sometimes forget to 48 (13.4) 311 (86.6)
bring along your eye drop(s)?

5 Did you take all your eye drop(s) yesterday? 323 (90.0) 36(10.0)

6  When you feel like your eye pressure is under control, do you 31 (8.6) 328 (91.4)
sometimes stop taking your eye drop(s)?

7 Applying eye drop(s) every day is a real inconvenience for some 84 (23.4) 275 (76.6)
people. Do you ever feel hassled about sticking to your treatment plan?

8  How often do you have difficulty remembering to apply all your

eye drop(s)?
Never/rarely 140 (39.0)
Once in a while 137 (38.2)
Sometimes 56 (15.6)
Usually 24 (6.7)
Always 2 (0.6)
Distribution of Scores Frequency (%)
[0-1] 136 (37.9)
(1-2] 34.(9.5)
(2-3] 145 (40.4)
(3-4] 24 (6.7)
(4-5] 17 (4.7)
(5-6] 2 (0.6)
(6-7] 0(0)
(7-8] 1(0.3)
Cut off Frequency (%)
<2 153(42.6) Adherent
>2 206(57.4) Non-adherent
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4.5. Factors Associated with Topical Glaucoma Medication Adherence

In this study, factors considered potentially to predict topical glaucoma medication
adherence were tested using binary logistic regression analysis. The number and type of
medications were found to have a statistically significant association with adherence during

a univariate binary logistic regression analysis.

The effect of the number of medications was significant but inverse, indicating that the
odds of being adherent for patients who had taken two medications were 69% (COR=0.31,
95% CI: 0.20-0.48, p = 0.000) less compared to patients who had taken only one
medication. Similarly, the odds of being adherent for patients who had taken combination
of timolol and pilocarpine, and combination of pilocarpine and medications labeled as
‘others’” were 76% (COR=0.24, 95% CI: 0.14-0.40, p = 0.000) and 66% (COR=0.34, 95%
CI: 0.14-0.94, p = 0.000) less, respectively, compared to patients who had taken timolol
alone (Table 5).

The findings of univariate analysis, on the other hand, showed that, the odds of being
adherent for patients who had obtained adequate/relevant information from brochures
and/or leaflets were almost two-fold (COR=1.87, 95% CI: 1.03-3.42, p < 0.041) more
compared to patients who had not obtained the information. However, glaucoma
medication adherence was not significantly associated with socio-demographic

characteristics and glaucoma related factors on the univariate regression analysis (Table 5).

The present study revealed that educational level, occupation, monthly family income,
frequency of pilocarpine and financial source to obtain the medications were found to be
significantly associated with glaucoma medication adherence after controlling the
independent variables and incorporating those variable with p-value less than 0.2 in to
multivariate logistic regression analysis. Accordingly, the odds of being adherent for
patients with highest educational level (diploma and/or above) were nearly five-fold
(AOR=4.60, 95% CI: 1.01-21.03, p < 0.049) more compared to patients whose educational
level were elementary (Grade 1-8) (Table 5).
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The odds of being adherent for farmer patients were 93% (AOR=0.07, 95% CI: 0.01-0.75,
p<0.028) less compared to those patients who had been retired. In contrary to this, the odds
of being adherent for patients who were self-employed (merchants) were approximately
six-fold (AOR=6.14, 95% CI:. 1.37-27.50, p < 0.018) more odds of being adherent
compared to those participants who were retired. Another finding revealed in this study was
that the odds of being adherent for patients who had had very low monthly family income
were 78% (AOR=0.22, 95% CI: 0.06-0.77, p < 0.019) less compared to those who had had
high monthly family income (Table 5).

During the multivariate analysis, it was also found that the odds of being adherent for
patients who had taken pilocarpine twice a day were approximately three-fold (AOR=2.89,
95% CI: 1.25-6.66, p < 0.013) more compared to those who had taken pilocarpine four
times a day. The other factor that was found significantly associated with adherence was
the financial source to get the medications. The odds of being adherent for patients who
had bought the medications by themselves were about 70% (AOR=0.30, 95% CI: 0.10-
0.93, p < 0.036) less compared to individuals who had obtained the medications free of

charge (Table 5).
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Table 5: Multivariate logistic regression analysis of factors associated with medication adherence

among patients attending the glaucoma clinic of Menelik II Referral Hospital

Variables Adherence, n(%) COR (95% CI) AOR (95% CI)
Non-adherent ~ Adherent
Marital Single 14 (43.75) 18 (56.25) 1.64(0.78,3.43) 1.65(0.30, 9.15)
Status Married 149 (56.0) 117 (44.0) 1.00 1.00
Divorced 15 (75.0) 5(25.0) 0.42(0.15,1.20)  0.27(0.02, 3.81)
Widowed 26 (68.42) 12 (31.57) 0.59(0.28,1.21) 0.56(0.10, 3.00)
Educational [lliterate 67 (61.46) 42 (38.54) 1.01(0.59,1.72) 2.07(0.53, 8.13)
Level Elementary School 74 (61.66) 46 (38.34) 1.00 1.00
High School 38 (52.05) 35(47.95) 1.48(0.82,2.67) 1.87(0.48,7.26)
Diploma & above 26 (46.42) 30(53.57) 1.86(0.98,3.53) 4.60(1.01,21.03)*
Occupation Retired 66 (57.39) 49 (42.61) 1.00 1.00
Farmer 17 (73.9) 6 (26.1) 0.48(0.16, 1.29)  0.07(0.01, 0.75)*
House wife 18 (62) 11 (38) 0.82(0.36, 1.90)  4.40(0.82, 23.49)
Employee 42 (53.16) 37(46.84) 1.19(0.67;2.11) 2.40(0.70, 8.21)
Self-employed 16 (47) 18 (53) 1.52(0.70,3.27) 6.14(1.37, 27.50)*
Other(s) 47 (59.5) 32(40.5)  0.92(0.51,1.64) 0.763(0.15, 3.86)
Monthly Very Low 59 (61.45) 37 (38.55) 0.82(0.49,1.37) 0.22(0.06, 0.77)*
Family Low 90 (56.6) 69 (43.4) 1.71(0.78, 3.75)  0.91(0.18, 4.57)
Income Average 31(62) 19 (38) 0.80(0.42, 1.53)  0.31(0.10, 1.96)
Above Average 13 (54.16) 11 (45.84) 0.47(2.61,0.00) 0.62(0.14,2.71)
High 13 (43.33) 17 (56.67) 1.00 1.00
Follow-up per 1 —2 times 4 (33.33) 8 (66.67)  2.50(0.73, 8.54) 7.54(0.46, 122.95)
Year 3 — 4 times 125 (55.6) 100 (44.4) 1.00 1.00
5 — 6 times 38 (64.40) 21 (35.6)  0.69(0.38,1.25) 0.33(0.07, 1.43)
>6times 39 (61.9) 24 (38.1)  0.77(0.43,1.36) 0.74(0.21, 2.60)
Number of One 74 (42.3) 101 (57.7) 1.00 1.00
Medication(s) Two 123 (70.3) 52(29.7)  0.31(0.20, 0.5)* 5.3E"7(0.00, -)
Three or more 9 (100.0) 0(0.0) 0.00(0.00, -) 0.976(0.00, -)
Type of Timolol (T) 66 (41.8) 92 (58.2) 1.00 1.00
Medication(s) Latanoprost (L) 0(0.0) 1 (100.0) 1.1E*°(0.00, -) 0.304(0.000, -)
Pilocarpine (P) 1 (50.0) 1 (50.0) 0.72(0.04, 11.8) -
Other(s) (O) 6 (46.15) 7(53.85)  0.84(0.27,2.61) 0.282(0.067, 1.18)
T and P 99 (75.0) 33(25.0)  0.24(0.14,0.10)* -
Pand O 14(66.67) 7(33.33) 0.34(0.14,0.94)* -
Pilocarpine 2 Times 3 (75.0) 1 (25.0) 1.85(0.88,3.91) 2.89(1.25, 6.66)"
frequency 3 Times 35 (67.3) 17 (32.7) 1.27(0.13, 12.8)  1.77(0.17, 18.26)
4 Times 84 (79.25) 22 (20.75) 1.00 1.00
Time Elapsed Immediately 8 (72.72) 3(27.28) 0.54(0.24,1.21) 0.68(0.20, 2.24)
to administer 1-5 minutes 36 (73.47) 13 (26.53) 0.68(0.30, 1.51)  0.39(0.11, 1.34)
2" drop 5-10 minutes 42 (77.78) 12 (22.22) 0.70(0.17,2.90) 1.03(0.18, 5.94)
>10 minutes 45 (65.22) 24 (34.78) 1.00 1.00
Side effect Yes 97 (61.78) 60 (38.22) 0.73(0.47,1.11) 1.03(0.40, 2.66)
No 108 (54.0) 92 (46.0) 1.00 1.00
Getting the Free of Charge 111 (59.7) 75 (40.3) 1.00 1.00
Medications Self-buy 94 (54.65) 78 (45.35) 1.23(0.81,1.87) 0.30(0.10, 0.93)*
Information Yes 42 (66.67) 21(33.33) 0.62(0.04,1.10) 0.31(0.07, 1.39)
from physicians  No 164 (55.4) 132 (44.6) 1.00 1.00
Information Yes 22 (44.0) 28 (56.0) 1.87(1.03,0.42)*  2.34(0.57, 9.63)
from leaflets No 184 (59.5) 125 (40.5) 1.00 1.00

* Statistically Significant at P<0.05
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regimen of their glaucoma medications (Table 6).

4.6. Rate of Topical Glaucoma Medication Administration Technique

Assessment of patients’ response to the nine-item eye drop administration technique

revealed that 17.3% (n=62) of the patients were appropriately administering the prescribed

Table 6: Summary of glaucoma patients' response to the nine-item administration technique
of ocular hypotensive agents at the glaucoma clinic of Menelik II Referral Hospital

No Topical Glaucoma Medication Administration Frequency (%)
Technique Response
Always / Often Rarely/
Usually Never
Remembering to wash hands thoroughly with 144 (40.1) 166 (46.2) 49 (13.6)
soap and water before the procedure
Touching the dropper’s opening against eye, face, 26 (7.2) 143 (39.8) 190 (52.9)
hand or anything else
Pulling lower eyelid down to form a pocket or 37 (10.3) 98 (27.3) 224 (62.4)
“gutter” while slightly tilting head up
Positioning the tip of bottle so that it does not 159 (44.3) 112 (31.2) 88(24.5)
come closer than two centimeters above lower lid
Applying the prescribed amount of doses in the 199 (55.4) 146 (40.7) 14 (3.9)
“gutter” correctly
Closing eyes for at least two minutes after 277 (77.2) 49 (13.6) 33(9.2)
instilling of the medication
Shutting, massaging eye too tight and/or blinking 27 (7.5) 107 (29.8) 225 (62.7)
or squeezing eyelids after applying the drops
Occulting naso-lacrimal route for at least two 8 (2.2) 5(1.4) 346 (96.4)
minutes immediately after instilling drops
Using a clean tissue, handkerchief or others to 253 (70.5) 42 (20.1) 34 (9.5)
absorb excess eye drops that run onto the cheeks
Distribution of Scores Frequency (%)

0-3 1(0.3)

4-6 11 (3.1)

7-9 65 (18.1)

10-12 220 (61.3)

13-15 58 (16.2)

16-18 4(1.1)
Cut off Frequency (%)

<12 297 (82.7)  Inappropriate

>12 62 (17.3) Appropriate
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4.7. Factors Associated with Administration Technique of Ocular Hypotensives

The result of univariate binary logistic regression analysis showed that no variable from
sociodemographic characteristics, glaucoma related, patient related and provider related
factors was found to be significantly associated with the appropriate topical hypotensive
administration technique. On the other hand, the finding of univariate binary logistic
regression analysis on the association between medication related factors and appropriate
eye drop administration technique showed that the number of medications, the type of
glaucoma medications and time elapsed to administer the second or consecutive drop were
found to be significantly associated with the appropriateness of administration technique

(Table 7).

Accordingly, the odds of administering eye drop appropriately for patients who had taken
two medications were 50% (COR=0.50, 95% CI: 0.28-0.89, p < 0.018) less compared to
patients who had taken one medication only. Similarly, the odds of administering eye drop
appropriately for patients who had taken combination of timolol and pilocarpine were 48%
(COR=0.52, 95% CI: 0.28-0.98, p < 0.043) less compared to patients who had taken
timolol alone. During univariate analysis, it was also revealed that the odds of
administering eye drop appropriately for patients who had immediately administered the
second or consecutive drop were 75% (COR=0.25, 95% CI: 0.07-0.94, p < 0.040) less
compared to patients who had waited more than ten minutes to administer the second or

consecutive drop (Table 7).

During the multivariate logistic regression analysis, the present study revealed that sex,
type of glaucoma, severity of glaucoma, follow-up schedule, time elapsed to administer the
second or consecutive drop, immediate experience of side effects and visual acuity were
found to be significantly associated with appropriate administration technique after
incorporating those variables with p-value less than 0.2 in to the analysis. Accordingly, the
odds of administering eye drop appropriately for female patients were nearly three hundred
fold (AOR=304.56, 95% CI. 3.27-28383.56, p < 0.013) more compared to males.
Similarly, the odds of administering eye drop appropriately for patients with advanced
glaucoma were almost three-fold (AOR=3.46, 95% CI: 1.09-10.97, p < 0.035) more

compared to patients with moderate glaucoma (Table 7).
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The result of multivariate analysis, however, depicted that the odds of administering eye
drop appropriately for patients with primary angle closure and open angle glaucoma were
almost 100% (AOR=0.00, 95% CI: 0.00-0.25, p < 0.022) and 100% (AOR=0.00, 95% CI:
0.00-0.36, p < 0.027) less, respectively, compared to patients with pseudoexfoliative
glaucoma (Table 7).

Another factor that was found to be significant was the average frequency of follow-up per
year. The odds of administering eye drop appropriately for patients with the most frequent
follow-up (more than six times per year) were about six-fold (AOR=5.94, 95% CI: 1.19-
29.62, p < 0.030) more compared to patients whose follow-up were less frequent (three-

four times) per year (Table 7).

The odds of administering eye drop appropriately for patients who had immediately
administered their second or consecutive drop were 99% (AOR=0.01, 95% CI: 0.001-0.58,
p < 0.027) less compared to individuals who had waited more than ten minutes to
administer the second or consecutive drop. The odds of administering eye drop
appropriately for patients who had experienced an immediate side effect were also 87%
(AOR=0.13, 95% CI: 0.02-0.92, p < 0.041) less compared to individuals who had not
experienced the side effect. Likewise, the odds of administering eye drop appropriately for
patients who had had low vision were 99% (AOR=0.001, 95% CI: 0.000-0.37, p < 0.024)

less compared to patients who had had (near-) normal vision (Table 7).
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Table 7: Multivariate logistic regression analysis of factors associated with appropriate administration
technique among patients attending the glaucoma clinic of Menelik II Referral Hospital

Variables Administration Technique = COR (95% CI) AOR (95% CI)
Inappropriate  Appropriate
Sex Male 208 (84.2) 39 (15.8) 1.00 1.00
Female 88 (79.27) 23 (20.73) 1.39(0.78,2.47)  304.56(3.27, 28383.56)*
Religion Orthodox 254 (82.46) 54 (17.54) 1.00 1.00
Islam 13 (76.47) 4 (23.53) 1.45(0.45,4.61)  2.38(0.28, 20.00)
Protestant 24 (96) 1(4) 0.20(0.03, 1.48)  0.000(0.000, -)
Occupation Retired 98 (85.22) 17 (14.78) 1.00 1.00
Farmer 18 (78.26) 5(21.74) 1.60(0.53, 4.89)  2.43(0.00, 3.5E10+6)
House wife 24 (82.75) 5(17.25) 1.20(0.40, 3.58)  0.02(0.00, 919.76)
Employee 61 (77.22) 18 (22.78) 1.70(0.82,3.55)  0.38(0.01, 14.57)
Self-employed 28 (82.35) 6 (17.65) 1.24(0.45,3.43)  1.73(0.03, 97.23)
Other(s) 68 (86) 11 (14) 0.93(0.41,2.12)  0.07(0.001, 6.61)
Types Pseudoexfoliative 111 (80.44) 27 (19.56) 1.00 1.00
Secondary 3 (100.0) 0(0.0) 0.00(0.00, -) 9.9E%¢ (0.00, -)
19 Angle Closure 38 (79.17) 10 (20.83) 1.08(0.48,2.44)  0.000 (0.00, 0.246)*
Normal Tension 3 (60.0) 2 (40.0) 2.74(0.44,17.2)  16.73(0.83,3361.56)
1° Open Angle 79 (85.0) 14 (15.0) 0.73(0.36, 1.48)  0.000 (0.00, 0.36)*
Other(s) 49 (90.74) 5(9.26) 0.42(0.15, 1.15)  0.00(0.00, -)
Severity Early 27 (84.4) 5(15.6) 0.92(0.33,2.59)  3.65(0.72, 18.57)
Moderate 144 (83.24) 29 (16.76) 1.00 1.00
Advanced 49 (75.4) 16 (24.6) 1.62(0.81,3.24)  3.46(1.09, 10.97)*
Follow-up 1 — 2 times 10 (83.33) 2 (16.67) 1.02(0.21,4.83)  7.76(0.27, 226.49)
per year 3 — 4 times 188 (83.55) 37 (16.45) 1.00 1.00
5 — 6 times 46 (78.00) 13 (22.0) 1.44(0.71,2.92)  3.52(0.95, 13.07)
>6times 53 (84.1) 10 (15.9) 0.96(0.45,2.05)  5.94(1.19, 29.62)*
Previous None 113 (79.6) 29 (20.4) 1.60(0.87,2.91)  0.28(0.0.01, 6.34)
Treatment Surgery only 143 (86.15) 23 (13.85) 1.00 1.00
Laser only 17 (85.0) 3 (15.0) 1.10(0.30, 4.04)  0.00(0.00, -)
Laser & Surgery 22 (78.57) 6(21.43) 1.70(0.62, 4.63)  5.38(0.006, 4592.51)
Number of One 136 (77.7) 39 (22.3) 1.00 1.00
Medication Two 153 (87.43) 12 (12.57) 0.50(0.28, 0.9)*  0.00(0.00, -)
Three or more 8 (88.9) 1(11.1) 0.44(0.05, 3.59)  0.00(0.00, -)
Type of Timolol (T) 123 (77.85) 35 (22.15) 1.00 1.00
Medication = Latanoprost (L) 0 (100) 1 (0.00) 5.7E*%(0.00, -) 62543.9; 0.00(0.00, -)
Pilocarpine (P) 2 (100) 0 (0.00) 0.00 (0.00, -) -
Other(s) (O) 10 (76.92) 3 (23.08) 1.05(0.27,4.04)  0.23(0.01, 6.22)
T and P 115 (87.12) 17 (12.88) 0.52(0.28, 0.98)* -

Pilocarpine 2 Times 3(75) 1 (25) 2.02(0.20, 20.5)  0.31(0.02, 5.02)
Frequency 3 Times 49 (92.45) 3 (7.55) 0.37(0.10, 1.35)  1566.76(0.00, 5.3E710)
4 Times 91 (85.85) 15 (14.15) 1.00 1.00

Time Immediately 10 (90.9) 1(9.1) 0.25(0.07, 0.94)*  0.01(0.00, 0.58)*

elapsed for 1-5 minutes 42 (85.72) 7 (14.28) 0.72(0.26, 1.96)  0.103(0.00, 3.57)

consecutive = 5-10 minutes 51 (94.45) 3 (5.55) 0.43(0.05,3.67)  0.004(0.00, 1784.61)

drop >10 minutes 56 (81.16) 13 (18.84) 1.00 1.00

Side Effects Yes 130 (82.2) 27 (17.2) 1.01(0.58, 1.77)  0.13(0.02, 0.92)*
No 166 (83) 34 (17) 1.00 1.00

Visual (Near-) Normal 95 (77.87) 27 (22.13) 1.00 1.00

Acuity Low Vision 103 (86.55) 16 (13.45) 0.55(0.28,1.08)  0.001(0.000, 0.37)*
(Near-) 98 (85.2) 17 (14.8) 0.61(0.31,1.19)  0.12(0.005, 2.85)
Blindness

*Statistically Significant at P<0.05
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4.8. Association of Adherence and Administration Technique

Among 153 (42.62%) patients who claimed adherent to their topical glaucoma
medications, 40 (26.14%) of them appropriately administered their topical medications
compared to 113 (73.86%) of them who inappropriately administered their medications. In
contrast to this, among 206 (57.38%) patients who reported non-adherent to their topical
glaucoma medications, 22 (10.68%) of them appropriately administered their topical
medications compared to 184 (89.32%) of them who inappropriately administered their

medications (Table 8).

Table 8: Relationship between adherence and administration technique of ocular

hypotensives among patients attending the glaucoma clinic of Menelik II Referral Hospital

Category of Glaucoma
Medication Adherence

Non-adherent ~ Adherent Total

Appropriateness of Inappropriate 184 (51.25%) 113 (31.48%) 297 (82.73%)
Administration

Technique Appropriate 22 (6.13%) 40 (11.14%) 62 (17.27%)

Total 206 (57.38%) 153 (42.62%) 359 (100.0%)

The odds of being adherent was almost three-fold (COR=2.96, 95% CI: 1.67-5.24, p =
0.000) higher for patients who appropriately administered their medications compared to

those who had not administered their eye drops adequately (Table 9).

Table 9: Univariate logistic regression analysis of medication adherence with

administration technique among patients attending the glaucoma clinic of Menelik II

Referral Hospital
Variables Adherence, n (%) COR (95% CI)
Non-adherent Adherent
Administration Inappropriate 184 (51.25%) 113 (31.48%) 1.00
Technique Appropriate 22 (6.13%) 40 (11.14%) 2.96(1.67, 5.24)
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5. DISCUSSION

The study has assessed adherence and administration technique of ocular hypotensive
agents among glaucoma patients at Menelik II Referral Hospital. Glaucoma medication
adherence can be measured in several ways including self-report, pharmacy refill reports,
electronic monitoring and direct observation. To be clinically relevant, an ‘acceptable’
adherence level should be determined by its impact on clinical outcome (Olthoff et al.,
2005). Such evidence is lacking for ocular hypotensive agents due to the requirement for
long-term follow-up and known inaccuracies in determining IOP control, visual field

defects or optic nerve damage (Kulkarni ef al., 2008).

A gold standard measure of adherence remains elusive, but the experience of using
Morisky Medication Adherence Scale-8 (MMAS-8) suggests that it is useful as an
objective measure because the older techniques of interviewing patients in order to gain an
estimate of their adherence is liable to the error of underreporting. Therefore, using this
scale, threat of adherence to topical glaucoma medications was observed in 42.6% of the

patients.

The present study identified 57.4% non-adherence rate which was similar to studies done in
USA that reported non-adherence rates of 55% (Okeke et al., 2009), 60% (Stryker et al.,
2010), 60% (Sleath et al., 2011) and in North West of England 69.8% (Richardson et al.,
2013). Perhaps this similarity might be evident owing to the use of questionnaire for
interviewing the patients and resemblance in sample size. However, the prevalence of non-
adherence was greater than the non-adherence rates of other studies done in Greece 44%
(Konstas et al., 2000), in Canada 27.9% (Kholdebarin et al., 2008) and in Dutch 27.3%
(Olthoff et al., 2009). A systematic review of 31 studies also reported that non-adherence
was an issue in more than 25% of patients (Lu et al., 2010). This differences can be
expalained by the wvariances in the assessment tool used for adherence,
methodologyemployed and study participants’ knowledge and awareness about the

glaucoma and its medications.

According to the literature, prevalence rates of reported non-adherence have varied widely

from 5 to 80% from different glaucoma studies (Olthoff ef al., 2005). The wide variation
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may be partly attributable to inconsistency in the definition of non-adherence, subjectivity
and heterogeneity in the frequently employed adherence assessment methods, differences
in patient groups as well as the fact that patient self-reports are subjected to recall bias and
that patients sometimes overestimate adherence to meet what they believe to be providers

expectations (social desirability to be adherent to medication regimens) (Cate et al., 2013).

During multivariate logistic regression analysis in the present study, patients with higher
educational level (diploma and/or above) were more likely to adherent being adherent
compared to patients with lower educational level. This finding was similar to studies done
in Canada (Kholdebarin et al., 2008), USA (Dreer et al., 2012; Boland et al., 2014) and
Germany (Welge-lussen et al., 2015).Patients that are more literate might likely to question
their eye care providers about glaucoma and its medications and might be more aware of
the disease progression. Besides to the knowledge and awareness, these patients might have
updated information on the importance of adherence, as patients might be less likely to be
adherent if they did not understand that missing their medications increased the risk of poor
vision. In the other point, self-employed (merchant) patients were more likely to be
adherent compared to retired patients as the former patients might afford the medications
easily. Moreover, retired patients are usually older than self-employed patients and hence

they may have greater cognitive and physical impairment associated with aging.

The odds of being adherent was also approximately three fold higher for patients using
pilocarpine twice a day compared to four times a day that was corresponded with a
previous study (Konstas et al., 2000). This is evident by the fact that increased daily
frequency of eye drop is associated with increased complexity of the regimen and patients
may become feeble in taking of their medications and hence become less adherent.
However, more emphasis should be given to the clinical importance of frequency of

administration and available dosage preparations.

On the other hand, farmer patients were inversely but significantly associated with
adherence and were less likely to be adherent compared to retired patients. This could be
illustrated as majority of the farmers in developing countries are illiterate and hence may

not be aware of the importance of adherence. Additionally, the patients may have limited
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knowledge about glaucoma and usually have lower economic status and henceforth might

not afford the medications.

The odds of being adherent for patients with very low monthly family income were also
78% lower compared to patients with high monthly family income because the earlier
patients cannot afford their medications and hence more likely to be non-adherent. This
finding was related to a previous study that revealed that unaffordability was a factor that
significantly affects adherence (Friedman et al., 2009). Besides this, patients who had
purchased topical hypotensive drops by themselves were less likely to be adherent
compared to patients who had obtained the medications free of charge. The plausible
reason might be due to an affordability issue of the medications. There might be premature
discontinuation of the medications provided the patients consistently procured the

medications by themselves.

With respect to the type of medications, differences in proportion of adherent and non-
adherent patients did not reach statistical significance upon multivariate analysis but on
univariate analysis, combination of timolol and pilocarpine and combination of pilocarpine
and medications labeled as ‘others’ (such as dorzolamide (Xola®), Xolamol® (dorzolamide
20 mg + timolol 5 mg), brimonidine or betaxolol)were significantly associated with non-
adherence when compared to timolol alone. This finding was complemented with the

unadjusted odds ratio reported for non-adherence by a previous study (Olthoff ez al., 2009).

Additionally, the odds of being adherent, in the current study, was 69% lower for patients
who had taken two or more medications compared to patients who had taken only one
medication. This result was corresponded with previously undertaken studies (Olthoff et
al., 2009; Robin and Covet, 2005; Robin et al., 2007).The impressions of these previous
researchers that stated non-adherence may be more common in patients receiving more
medications and complex regimens was validated in the present study as eye drops burden

negatively affect patient adherence to glaucoma treatment.

In this study, there was no significant correlation between age and sex with the medication
adherence during the multivariate logistic regression analysis. The absence of a relationship
between adherence and most of the socio-demographic factors was supported by the

previous findings (Cate et al., 2013; Friedman et al., 2009; Konsta et al., 2000; Olthoff et
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al.,2009; Ung et al., 2013; Welge-lussen et al., 2015). One plausible reason for this finding
might be the characteristics of patients. The patients in the present study had a long history
of glaucoma (for an average of 5.6 years) and were relatively familiar with their medication
(the mean duration of taking hypotensive agents was 5.35 years). Therefore, demographic

factors might have less influence on the adherence behavior of the study groups.

Multivariate analysis of the present study also indicated that medication adherence was not
significantly associated with the type and severity of glaucoma, side effects (even though
side effects were reported most commonly amongst those who were non-adherent in this
study), duration of glaucoma diagnosis, obtaining information about drug administration,
intraocular pressure and visual acuity. The result was analogous with different studies
(Friedman et al., 2009; Hoevenaars, 2008; Konstas et al., 2000; Olthoff ef al., 2009; Ung et
al., 2013). It remains unclear whether these clinical parameters may influence the

adherence behavior of glaucoma patients in general.

This study also indicated that proper administration of eye drops according to the WHO
recommended procedures were a significant problem for glaucoma patients. Accordingly,
the medication administration technique in the present study was inappropriate for majority
of the study participants (82.7%) which was comparable to a study done in India with 90%
rate (Gupta et al., 2012). The expected cause of this immense finding might be stemmed
from inadequate provision of continuous education regarding eye drop administration from
health care providers. These glaucoma patients might not have been periodically observed
while performing the technique and reinforcement of the correct procedure might not have
been routinely provided to them. Consequently, many patients were having difficulties in

appropriate administration of eye drops.

However, the prevalence was much higher than studies done in USA 44% (Sleath et al.,
2006) and 42.1% (Schwartz et al., 2013), in UK54.1% (Tatham et al., 2013), in Greece
47% (Konstas et al., 2000) and in Canada 33.8% (Kholdebarin et al., 2008). This enormous
dissimilarity might have emanated from differences in the assessment tool used,
characteristics of study population such as literacy level, number of participants and from
the fact that developed countries have better health facilities that can easily facilitate

educational interventions. The use of video recording in these previous studies might alert
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the patient to give an exemplified but fabricated administration technique, which could not

assess the routine instillation proficiency.

During the multivariate analysis in this study, the odds of appropriate administration of eye
drops were almost three hundred higher for females compared to males as females may be
relatively more cautious and have more spare times at their homes than males for the
administration of eye drops in developing countries like Ethiopia. However, the 95%
confidence interval was very wide (3.27 to 28383.56) which may indicate a spurious
association. Knowledge about the effect of gender on administration technique is very

scanty and hence further information is needed.

Severity of glaucoma was also significantly associated with appropriate instillation
technique in which patients with advanced glaucoma were more likely to appropriately
administer their medications compared to patients with moderate glaucoma. This could be
attributed as the former patients might be more cautious about their glaucoma progression,
have a fear of progression to blindness (Lacey et al., 2009) and have a potentially

threatening condition, which may be key motivators for proper administration technique.

The odds of administering eye drops appropriately for patients with the most frequent
follow-up were almost six-fold more compared to patients with less frequent follow-up.
Patients with regular, numerous and tight follow-up might have obtained better guidance
and information from providers, had better communication with providers and had regular

checkup of their disease than patients with loose follow-up.

In contrary to the above, the odds of appropriate administration of eye drops were almost
100% lower for patients with primary angle closure glaucoma compared to patients with
pseudoexfoliative glaucoma. The reason for this finding may be as angle closure glaucoma
has dramatic symptoms such as severe eye pain, nausea and vomiting, headache, blurred
vision and profuse tearing that made the patients to feel noxious and thereby inadequately
instill their topical medications. Similar to this, patients with primary open angle glaucoma
had similar lower odds of appropriate technique compared to patients with
pseudoexfoliative glaucoma. Patients with open angle glaucoma do not have early warning

or painful symptoms and develops slowly and sometimes without noticeable sight loss for
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many years which can affect the commitment of the patient to appropriately administer the

medications.

The other factor that was inversely but significantly associated with appropriate
administration technique was the time elapsed to administer the second or consecutive
drop. The odds of administering eye drop appropriately for patients who had immediately
administered the second or consecutive drop were 99% lower compared to patients who
had waited more than ten minutes. Immediate administration of the second or consecutive
dose might be a sign of hastiness or a condition of urgency and the patient, in turn, might

able to miss the critical procedures and hence affects the overall administration proficiency.

In addition to this, patients who had experienced an immediate side effect were more likely
to incorrectly administer their topical medications compared to those participants who did
not experienced side effect. This is notable as experience of side effects could cause
physical and/or emotional sensation and patients might prematurely discontinue the
instillation procedures. The other factor that had a negative but significant correlation with
appropriate administration technique was low vision in which patients with low vision were
less likely to properly administer their medications compared to patients with (near-)
normal vision which was corresponded with previous studies (Dietlein et al., 2008; Welge-
lussen et al., 2015). Patients with low vision might be more prone to error in administering
procedures because they might unable to follow and notice fine details of the procedure and
confronted with many daily and routine problems. Therefore, low vision can have a
pronounced association with poor instillation technique of eye drops. Nevertheless, this
statistical significance might not be clinical significant since patients with (near-) blindness
did not show any statistical significance with the administration technique of ocular

hypotensive agents.

This study, on the contrary, depicted that appropriate instillation proficiency was not
significantly associated with age, educational level, intraocular pressure, length of time the
patient had been using eye drops and other patient and clinical parameters which was
similar to previous studies (Tatham et al., 2013; Welge-lussen et al., 2015). The possible
explanations for this finding might be the nature of study participants. The patients enrolled

in this study were having long duration of diagnosis and long experience of taking
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medications (with a mean of 5.6 years and 5.35 respectively) so that patient and clinical
related variables might have a lesser influence on the adequacy of administration
technique. However, factors associated with poor technique had been examined with older
age and limited school education (Kholdebarin et al., 2008). This difference may be
evident because of the study settings difference. The study done by Kholdebarin et al
(2008) employed ten multicenter study areas compared to a single site used in the present

study.

During univariate logistic regression analysis, the odds of appropriate administration for
two or more medications and combinations of timolol and pilocarpine were found be to
significantly associated with poor administration technique which was in line with a study
done in USA (Sleath et al., 2006). This can be explained as increased number of
medications complicates and lengthens the instillation procedure and the patient becomes
languish in applying the medications accurately. However, the balance between the clinical
importance of combination of medications and its effect on adherence should be

outweighed.

Another factor that was found to have inverse relationship with proper administration
technique was immediate application of the second or consecutive drop. Patients who had
immediately administered the second or consecutive drop might unable to follow the
correct procedures and even the next drop could not reach ocular concentration. Patients

should, therefore, be advised on the importance of time gapping between two drops.

Almost 60% of the study participants were either non-adherent or improperly administered
their eye drops similar to studies done in USA that reported analogous rates(Taylor ef al.,
2002), in Greece 53% (Konstas et al., 2000) and Canada 50% (Kholdebarin et al.,
2008).Additionally, the odds of being adherent was almost three-fold higher for patients
who appropriately administered their medications compared to those who had not
administered their eye drops adequately (COR=2.96, 95% CI: 1.67-5.24, p=0.000).This
implied that adherence and administration technique are interconnected and poor practicing

in administration technique could jeopardize adherence and vice versa.

Improper administration technique and poor adherence increase failure to deliver the

desired drug to the eye and in turn lead to wasted medication and poor IOP control, and
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eventually augment frequent changes in medication and more frequent hospital episodes
(Tatham et al., 2013).In contrast, good adherence and drop instillation technique have the
potential to improve drug delivery, increase the effectiveness of treatment, and therefore
potentially reduce the number of patient visits. In other words, if resources are deployed to
improve patients’ drop technique and adherence, there are likely to be savings elsewhere
(Tatham et al., 2013). Thus, eye care providers and other stakeholders should give more

emphasis on the proper education of adherence and instillation technique.

The study has certain limitations. Cross-sectional nature of the study did not allow a
follow-up, which would have provided a better design for identifying the factors associated
with adherence and administration technique. Another limitation was that the results were
relied on patients’ response and hence patients are known to overestimate their ability to
adhere with their therapy. Therefore, other objective methods of assessing adherence such
as electronic medication monitoring system or biological assays would have lessened this
limitation. The questionnaire was also only administered to patients of a single center,
which may not represent the general population of glaucoma patients and have a limit in
broader applications of these findings. Consequently, studies with more extensive study
settings, longer assessment period, long-term follow-up period and objective measurements

of adherence and administration technique should be planned in the future.

However, this study gave some useful insight into the adherence and appropriateness of eye
drop instillation proficiency among the study population and provided useful baseline

information for consultative, comparative and future research purposes in the study center.
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6. CONCLUSION

In summary, the findings from the present study indicated that the rate of adherence to
topical glaucoma medications in Menelik II Referral Hospital was suboptimal. Factors
were identified that may provide useful information in identifying adherent patients and
patients who had appropriately administered their ocular hypotensive agents. Patients with
higher educational level, self-employed patients and patients who had taken lesser daily
frequency of eye drops had positive and significant association with adherence.
Nevertheless, being a farmer, having a very low monthly family income and self-
purchasing of the medications had a significant association with non-adherence. Besides
this, the rate of appropriate eye drop administration technique in the present study was
found to be very poor. Being a female, having advanced glaucoma and having more
frequent follow-up had an important role in deciding appropriate eye drop administration
technique. In contrary, patients with primary angle closure and open angle glaucoma, who
had immediately administered their second or consecutive dose, who had immediately
experienced side effect and who had low vision were inversely associated with appropriate
administration technique. The odds of being adherent was almost three-fold higher for
patients who had appropriately administered their topical medications compared to those
who had not administered their eye drops adequately. The current findings signposted poor
adherence and worrisome proficiently in eye drop instillation. Interventions are, therefore,
needed to address these modifiable and non-modifiable factors related to adherence and

administration technique of ocular hypotensive agents.
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7. RECOMMENDATIONS

The results of this study highlight multiple avenues eye care providers can use to
improve patients’ adherence and eye drop administration proficiency. The
variability in patients’ practices suggested that eye care providers need to first ask
patients how they actually administer their glaucoma medications. In fact, it may be
helpful to directly observe patients when administering eye drops.

Pharmacy professionals should give tailored educations and instructions about the
importance of adherence and optimal eye drop administration techniques when they
dispense eye drops in particular ocular hypotensive agents to customers. Therefore,
it is recommended that drop instillation technique ought to be routinely taught and
assessed for patients with glaucoma at the dispensary.

Since prevalence rates of adherence and proper administration technique are low
and suboptimal in the present study, efforts should be done to educate patients
through medias and to allocate budgets for preparing posters and brochures which
displays adequate and relevant information about the specific and detailed

procedures of eye drop administration techniques.
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9. ANNEXES

Information Sheet

Dear participant, Good Morning/Afternoon
Introduction

My name is . I am a member of the study that is carried out at Menelik

IT Referral Hospital entitled with “Adherence and Administration Technique of Ocular
Hypotensives among Glaucoma Patients in Menelik Il Referral Hospital, Addis Ababa,
Ethiopia”. In particular, I am interested to investigate your adherence experience and

topical glaucoma medication administration technique.
Objective

The main purpose of this study is to assess adherence and administration technique of
ocular hypotensives among glaucoma patients at Menelik II Referral Hospital, Addis
Ababa, Ethiopia. Your input will be extremely valuable as the information will be used to
assess the medication use and adherence and to identify gaps in in medication

administration technique.
Expected Outcomes and/or Benefits

At the end of the study, adherence and administration technique of ocular hypotensives will
be evaluated. Therefore, the study will identify and investigate the main gaps and
challenges associated with adherence and administration technique and will propose the
feasible recommendations and may benefit you directly or indirectly by improving the

glaucoma service in the hospital.

With many thanks for your help.
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Informed Consent Form

Everything from your information and records would be completely confidential to the
research and the data are stored without your name and only used for the purpose of this
study. None of this would affect the care you receive from Menelik II Referral Hospital, but
will help in future planning for the hospital. No identifying names or characteristics will go
into my report, so you may share your thoughts openly. Additionally, taking part in this
study is completely voluntary. It is your choice whether to participate or not. You may skip
any questions that you do not want to answer. Please ask me to stop as we go through the

information and I will take time to explain.

I would be grateful if you could sign the attached form to say you have no objections to our
accessing any records concerning you and interviewing you. Would you be willing to assist

me by having a 30-45 minutes’ interview with me? Interview accepted: Yes O No OJ

If the interviewee responds “Yes” please proceed and let him/her to sign or replies “No”
gratitude him/her and quit the interview. If you have any questions concerning the study,

please call Tesfay Mehari (+251) 914-01 45 15.

Signature of respondent Signature of interviewer

Date: (Day/month/year)

With many thanks for your help.

Tesfay Mehari Atey (B. Pharm)
Principal Investigator
Department of Pharmacology and Clinical Pharmacy, School of Pharmacy,
College of Health Sciences, Addis Ababa University
Email: tesmarl1@gmail.com

Mobile: +251-914 01 45 15
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Annex I: Data Collection Instruments

A. Structured Questionnaire

1. | SCIO DEMOGRAPHIC INFORMATION
1.1. | Age: (Write in number)
O 1840 Q 41-60 Q 61-80 Q >81
1.2. | Sex
O Male U Female
1.3. | Marital Status
O Single O Married U Divorced O Widowed
1.4. | Ethnicity
O Amhara Q Gurage
O Oromo O Other(s) [specify]:
Q Tigre
I 1.5. | Educational Level: (Write in number/word)
Q) nliterate or Non-Formal Education Q High School (Grade 9-12)
Q Elementary School (Grade 1-8) Q Diploma and Above
1.6. | Place of Residence
U Rural O Urban
1.7. | Religion
O Orthodox O Islam O Protestant Q Other(s) [Specify]:____
1.8. | Occupation
O Retired Q Employee (Paid Work)
O Farmer O Self- employed/Merchant
O House Wife O Other(s) [Specify]:
1.9. | Monthly Family Income (ETB): (Write in number)
Q Very Low (< 445 Birr) O Above average (2501-3500 Birr)
O Low (446-1200 Birr) U High (>3501 Birr)
O Average (1201-2500 Birr)
2. | DISEASE RELATED FACTORS
2.1. | What is the duration since the diagnosis of your glaucoma?: (Write in
number/words)
O o052 years Q 56 years U Unknown
O 34 years Q >6 years
For how long time have you taken your glaucoma medications?: __________ (Write in
number/words)
2.2.| W 0.5-2 years O 5-6 years O Unknown
O 34 years O >6 years
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2.3. | What is your average frequency of follow-up per year?: (Write in
number/words)
O 1-2 times O 5-6 times
O 3-4 times O >6times

2.4. | Have you ever taken surgery/laser treatment in the previous times?
O Laser only

Q Surgery and laser
2.5. | Do you have any major comorbidities other than glaucoma [cardiovascular disease (angina,
heart failure, hypertension), central nervous problems (epilepsy, Parkinson’s disease etc.),

alcohol abuse, rheumatoid arthritis etc.]

O Yes

4 No

MEDICATION RELATED FACTORS

How many medications do you use for your glaucoma?

U None
a Surgery only

U One QO Two O Three or more
What  type  of | [ Timolol Latanoprost Q Pilocarpine O Other(s)
32 glaucoma [Specify]:
medications do
you use? -
What is the daily | (] 1 time O 1 time O 1 time O 1 time
33 flgieq}l‘?l{[cyt. Of: O 2 times U 2 times U 2 times U 2 times
o 30$1n1s ragiglrllcorr(l)a O 3times W 3 times O 3 times O 3 times
medications? O 4 times O 4 times O 4 times O 4 times
How many drops | (] One Q) One Q) One 0 One
per dose .do r)you O Two or U Twoor U Twoor U Twoor
use at a time: ,If more more more more
3.4. | the response to this
question is “One”
[Skip to question
no. 3.6.]
If the response to question 3.4 is “two or more drops”, how much time do you wait to
- administer the second or consecutive drop?
| 1 Immediately O 5-10 minutes
O 1-5 minutes 0 >10 minutes
3.6. | Have you ever experience any side effects from the medications [such as redness, itching,
burning, blurring of vision, etc.] immediately after starting the dose?]
O Yes O No
3.7. | How do you get the medications?
U Free of charge U Self-buy
3.8. | Do you have any financial problem to get the drugs?
O Yes O No
3.9. | Do you take other eye drops than glaucoma medications?

O ves

U No
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4. | PATIENT RELATED FACTORS
Do you get adequate/relevant information about glaucoma eye drop administration
4.1. | technique form physicians at the time of consultation?

O Yes O No

4.2.

Do you get adequate/relevant information about glaucoma eye drop administration
technique form pharmacists at the time of dispensary?

O Yes O No

4.3.

Do you get additional information about glaucoma eye drop administration technique
from leaflets, brochures and other materials?

Q Q

Do you have family support for eye drop use?
O Yes U No U Sometimes

|
&
&

~
o

Do you have a very busy daily schedule [that makes you to forget to take the eye drop(s)]?

O Yes O No

Data Abstraction Format

GLAUCOMA RELATED FACTORS

Types of Glaucoma
U Pseudoexfoliative Glaucoma U Normal Tension Glaucoma
O Secondary Glaucoma O Primary Open Angle Glaucoma
Q Primary Angle Closure Glaucoma U Other(s) [Specify]:

Severity of Glaucoma
a Early Glaucoma U Moderate Glaucoma O Advanced Glaucoma

MEASUREMENTS

Intra-Ocular Pressure (IOP-mmHg)
O Right Eye:
O Left Eye:
Q Category
O Lower than Normal IOP (<10 mmHg)
O Normal IOP (10-21 mmHg)
O Higher than Normal IOP (>21 mmHg)

2.2.

Visual Acuity (VA-Snellen Chart)
O RightEye:________
O Left Eye:
Q Category
O (Near-) Normal Vision (6/6 to 6/18)
O Low Vision (6/24 to 2/60; Counting Finger> 1 meter(s))
O (Near-) Blindness (1/60 or less to No Light Perception; Counting Finger < 1 meter
and in front, Light Perception, Hand Motion)
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Morisky Medication Adherence Scale - § (MMAS-8)

Questions

Yes No

Do you sometimes forget to take your eye drop(s)?

People sometimes miss taking their eye drop(s) for reasons other than
forgetting. Thinking over the past two weeks, were there any days when
you did not apply your eye drop(s)?

Have you ever cut back or stopped taking your eye drop(s) without telling
your doctor because you felt worse when you took it?

When you travel or leave home, do you sometimes forget to bring along
your eye drop(s)?

Did you take all your eye drop(s) yesterday?

When you feel like your eye pressure is under control, do you sometimes
stop taking your eye drop(s)?

Applying eye drop(s) every day is a real inconvenience for some people.
Do you ever feel hassled about sticking to your treatment plan?

How often do you have difficulty remembering to apply all your eye drop(s)?

(| Never/rarely O onceinawhite  (d Sometimes a Usually

Eye Drop Administration Technique-9

L) All the time

Procedures Always
/Usually

How often do you remember to wash your hands thoroughly
with soap and water before the procedure?

How often do you touch the dropper’s opening against your
eye, face, hand or anything else?

How often do you pull down your lower eyelid to form a
pocket or “gutter” while slightly tilting your head up?

How often do you position the tip of bottle so that it does not
come closer than 2c¢m above your lower lid?

How often do you apply the prescribed amount of doses in
the “gutter” correctly?

How often do you close your eyes for at least 2 minutes after
instilling of the medication?

How often do you shut, massage your eye too tight and/or
blink or squeeze your eyelids after applying the drops?

How often do you occult naso-lacrimal route for 2 minutes
immediately after instilling drops?

How often do you use a clean tissue, handkerchief or others
to absorb excess eye drops that run onto the cheeks?

Date:

d Never/rarely O once in a while O Sometimes a Usually O All the time

(Day/month/year) Medical Card No:

Name and Signature of the Data Collector
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Annex II: Amharic Version of Data Collection Instrument
A. PAMLED

1. NA Fham AMPAL OAPLPT

1.1. | o (N&MC LI&)
| O 18-40 O 41-60 O 61-80 O >81
12|25
| O ove O ar
1.3. | eaNF U
O eamn O e O e/ O nd ee+nt /mpt ee+F0t
14. | s
QO s Q 2
O xee O AAVART (2748)-__
Q 3o
15. | P+9UCT £28:- (NePC L£9%)
| O pa+me/F mege A-oNZ FIOUCTH O UA+E 228 (h9-12 hed)
O aef 848 (h 1-8 h&a) O 87/ A9 hH nAL
|16 | mece n
| O e O it
1.7. | uemer
| O sctenn O anhageg O vesnrvr O AAVART (2748):-
1.8. | ehe U
O met+e O +éme (wetsd)
O ach-nec O e hermoe.
O ent-raent O AVART (2748):-
1.9. | @cAH® ena+N 0, (NNC) (N&PC LIS
O nmoe He+&(< 445 N0O) O Amhe (1201-2500 NC)
O H&+Z (446-1200 NC) O het+d 3501 N0)

L hamne NAL (2501-3500 NC)

2. h9Ahey aC e+PPH 11CF

2.1. | 9Ahay K38ANP NHIICPF NV TH IDFA? (NEMC/NPA LI&)
Q 0.5-2 haert O 5-6 koot Q soeoge
O 3-4 Aozt U >6 koot

PIANTY @B @5y} A Mmbge hEM 4 N1 1 HIa-FA? (N&MC/NPA LIE)

22. | U 052 amxt O 5-6 Aaozt U rodamge
Q 3-4 oozt U >6 koot

2.3. | NPAAE NATINL N LH AFHA PRCIA? (NEMC/NPA LI&)
Q12148 O 5611
Q 3421 O >614

2.4. | NNAGT THPT PART B2 M5 MEI° PARC (LC) UNTPT DNLD- POrPA?
Q raoaehoe O eAkc (encc) Ungeg NF
O +2 mig nF O 42 719 5 PAHC URIPS

2.5. | h9Ah® @-gn, AA NHF (PMT FIC) (ATPAA PAN FoCTRLI® ALFI0TPMA NHFT 0 7CThNATY
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NAZT 02U NNFT P AADA AANTTF T ATID) AANT AT18,?

L Q eadge
3. hae g5t oC e+2eH 110%F
3.1. | AANT® AV ALY eI LRTF EMPTIA?
d xve O vax O AdT 5 hHnAR
9% A1 PAN | (] Fqepel Q Azgvent O zexhcry U AdART
3.2. | eyt SMPTA? (2778):-
paAnay aeeyirey | 3 174 Q1 H T Qi1
33 Ny vt ) O 2an O 24 Q24 Q24
M Q 31 Q 31 Q 34 Q 34
Q474 T O 424 Q44
‘%—#0';:_’&” 2:1 O xe O xe Q ae Q ae
” EMSMA? (ALUED. Q K{(\:‘? o A K{(\:‘? hH (| nwf(\gq hH (| nuri\gq hH
TPE AR “RIET
hvy of +.<¢ 3.6
2U8)
Pt 3.4. AN “U-ATS hH NAL” hUYE UA+E D @LI° PN +A® MmANF AT MPI° A PUA
3.5. | 18 2MmNPA?
U oerar O 15 eeepd O 5-10 L4 PF O >10 24T
3.6. | 2231 PT AR ATLMAS. (A12+MPI™) PIIRR FOAC AIDIRT PO-SA? (ATPAA PALT AP PATT
MANNT DSCPCT NHFT ATIR)
U xe O eage
3.7. | ®eIIHE KI8T PIFA?
U ny O Ay aHAL
3.8. | meyrPY AR P4.L570 FIC AANPF?
O ae Q eatge
3.9. | hAhag et T Mg, AT PALY MNFPTF EMePTMA mL?
U xe O ramegeoe
4. | hg*hm, oC e+LPH 11CF
NIANTY AATH M AICT URA® DA PIIANTY aOe Yt AP $Ios PAOANLE Y2+ (hUAT)
4.1. | N€T hhdAL 9°RC PIAA?
O azau Q xarge
a5 +PY Nane et Nt (4CMA) AT h@e 3yt NATPLE- NA PIANTY AL 1t AP Iog
42. | PROANE 1L+ (RUATF) NET ANLAL T°NC PIAA?
[l PVIANT QO xarge
N+ALE 1H NNG-¢ MLPFTT PIAETT AT 8T NA PIANT REI1T A PPIPT PADANE
4.3. | 12%F (hUAT) +anme ao/B PIAA?
[ WPV AT QO xarge
44 | PHEYMNF AMET (NONS) PA+AN RS BAA/BMPTA?
QA oae O ramegeoe
45 | NPe (RET) PHmITP Ne- AANPT [REHITPT a@m-AL ANNM, PN £2N]?
QA ae Q easge
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B. and,‘q‘ aoao-p i

1.1.| e7Aham x4t

O Ae-mhhedetdi Aha O ecma +78% 9Ahay

U Ah7ee @9ahay O 74ems k77 A1°14 91Ahay
O v2-2m¢ k394 hAHC ©1Ahay O AAVART (2748):-

1. | N9Ah® o€ P+PLIF 17CF I
|

| 1.2.[ e=2ahm nnes
L aomyg/aepance o8/ U aounAZ 228 @1ahay L hne/ne+s 228/ s1ahay
Ahay
2. | amAnPP¥
2.1.| PALT AT (N ™., TCH-L)
O % KL
O 9 R2T:-
0 hea
O haeend et NFF (<10 93,99, MLh-e)
O @eng 94+ (10-21 3,99, TCh4)
O haeeng 9+ NAL (>21 9,99, aChed)
2.2.| PRET ARJF M (N AIAYT FCT)
O % he7:-
O U ARY:-
U nea

O (h&A-) M5 AL (h 6/6 AN 6/18)

O H&+5 AR (N 6/24 ANN 2/60; NMT $Mc- > 1 TF()

O (h&4-) ALT-N®C1F ((h 1/60 @LIP NFF ANN TPII° NCYT AATIPHE N $ME- < 1 TF+C
AT & ALTE NCYT NI 90F: PAE: AT1PN P T90F)
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©ah,” e FT NFHHE AZT NAINN NAPD-AL” d®AD, P- 8

mPePT

8L W Ph 2T MNFPT ma-n 2 SHIIA?

NPT K8I& 2 heecht (heeHyot) NAIC NbALe FPRIPRF ey Foy
ALDNS. Spgf:: £UYY 2NN NTHELT: PASTY AT AFRYFF A PAOTFE-T PALY
MNFP7 LABHSNTFE KI8T $TF 1N4?

ANPPT ABYM Ph2T MANFPT NBASE W UMPP hamn® (e400
ATRAAP): Ph2T MAN+PT AREHI® NECMO POk

M A3 OLI° NP ChO A48T KI8TE TH PAEY MNFPY (ML FHAX) NACAP
2C ALONSY HYHOF SD-Pi?

0FAYEFE 6T UAIRH® PAET MNFPT OHBPA?

PhLYP 2t P4I0 ATPHAP (BMé: N ™NAP): KIGIE W PALT MNFPY CRa-N e
ARIPO- POSA?

PALYT MNFPT £ 0T a-Ne ARIEKIE NPT AITFIT °FF AeAmFarge:
U AN, N9 PALYT MNFPT NPPET ATCALM™ AL+ ATe U9
ME® (9% APHY: mo-ner PAeAATE gt fhgetFa. (WMFIE UPNPE)
o4\

PALT MNFP7 AO@AL A18ANPTH ATMHFD] ™% PUA TH ANFICPT PO-$A°
O nesen Q N
0 Ad& AA& (NOAFT AIE 1H) Q van
O xveve 1

P92Ahay Ao e51%F AP+ Y L%

Y etT A 11
/Nt 18

A8
£14

N&p=-A
/RAE/

PALY MNFPT nNMeaP N ABPT NAdeT &Y Paeimd)
AL AAPT @L? NAPT 9% PUA TH 2FMM+F4A?

PMNF0- B (N FE) hALIPT NSAPT NAEPY 9% LUA 1
AJhh 2FAA?

o TPATPT BB AR NI $§ ASCID-E NMAP PHFEAN A LIPY
&) @8 FF A4) N9 “RH” 11C T PUA W £NLA?

PMNFD g (HLFO) WALYP &P 2 A1, PhA CPt)
A2CI0 24 ML NPHT 9o PUA TH?

ALY Ml @2 AP NFhRA 7 PUA T PRCIA?

mNFP7 hesr A AL A2 88 PhA ALTPT 9% PUA 1H
SHPFA?

MANFPT NeLF NBA ALTPT PACHYMNT Pa9iiHT Pddawand
DL A)$ pao &M ARL: AAPT L2 NAPT 0% PUA TH?

NA& TP Am1N ea77% PAYD MAPAASS B 10V A2 249 PhA
PADYIF ATOL: AAPT DL NAPT 90 PUA TH?

nALYP SLANGY FCE M1 NASHT AU ®L5° NJeY ECP

PADAE) AR £ APT DL NAPT Y PUA TH?

e+NNZ LRP NANMT AB NMI° ATAAIPFAY=
7 / /2007 %.9™ PhCe &mC:

eam/E ANAN, 9T &LC™ PPT AL N9°T 4L C™
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