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Background: Glaucoma is a chronic optic nerve disease, often asymptomatic in an early
stage, which is usually associated with elevated intraocular pressure. Good adherence to
ocular hypotensive agents is essential to control the intraocular pressure and optic nerve
damage. There is limited information on glaucoma drug adherence and associated factors in
Ethiopia, particularly in the study area.

Objective: To determine the level of glaucoma drug adherence and associated factors among
adult glaucoma patients attending Felege Hiwot Specialized Hospital, Northwest Ethiopia, 2019.
Materials and Methods: A hospital-based cross-sectional study was conducted at Felege
Hiwot specialized Hospital from March 2019 to May 2019. A systematic random sampling
method was used to select 402 study participants. A structured questionnaire was prepared, and
adherence was assessed by using self-report questions. The collected data were entered into Epi
data version 4.2.2.1 and exported into Statistical Package for Social Science version 23 for
analysis. Tables, graphs, frequency, mean, and standard deviation were used for descriptive
statistics. Variables with a p-value of <0.2 in the bivariable logistic regression were entered in the
multivariable logistic regression, and variables with a p-value of <0.05 under multivariable
analysis were taken as statistically significant factors for glaucoma drug adherence.

Results: Among a total of 390 study participants, 212 (56.2%) were adherent to their topical
medication. Early glaucoma (AOR=2.8: 95% CI =1.29-5.91), normal vision (AOR=1.9: 95%
CI=1.15-3.09), urban residence (AOR=1.6: 95% CI=1.03-2.51), family support (AOR=1.7:
95% CI=1.06-2.76) and information from pharmacist (AOR=1.8: 95% CI=1.11-2.99) were
significantly associated with adherence.

Conclusion: The level of glaucoma drug adherence was 56.2% among patients attending
Felege Hiwot Specialized Hospital. Early glaucoma, normal visual acuity, family support,
information on medication from the pharmacist, and urban residence were positively asso-
ciated with adherence.
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Introduction

Glaucoma is a progressive optic nerve damage that leads to irreversible visual loss
and it is the second leading cause of blindness worldwide.! It is characterized by
changes in the optic disc and visual field defect with a progressive loss of retinal
ganglion cells. The common risk factors for glaucoma include raised intraocular
pressure (IOP), age, family history, and ethnicity.”
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According to the reports of World Health Organization
(WHO), 285 million people were visually impaired and
39 million people were blind in 2010. Glaucoma accounts
for 8% of blindness and 2% of visual impairment
globally.® In Ethiopia, glaucoma is the most common
cause of irreversible blindness which was estimated as
62,000 people were blind.*

Adherence is generally defined as the extent to which
patients take medications as prescribed by their eye care
providers.” Generally, glaucoma drug adherence and asso-
ciated factors were classified into four general groups. These
are; patient-related, medication-related, provider-related, and
situational/environmental-related factors.® Adherence to
long-term therapy for chronic diseases in developed coun-
tries averages 50% and is much lower in developing coun-
tries. A systematic review conducted in Latin American on
adherence to glaucoma medication rate varies from 4.6% to
59% and in the United States of America it ranges from 51%
to 56%.® Poor adherence is a worldwide problem that com-
promises the effectiveness of treatment, quality of life, and
health economics.’

Even though WHO plans to avoid preventable blind-
ness, but still there is a problem with glaucoma drug
adherence in developing countries including Ethiopia'®'?
that brought them to be visually impaired. Adherence is
one of the major problems in glaucoma management due
to the asymptomatic nature of the disease condition at an
earlier stage. Medication nonadherence is a growing con-
cern to health-care systems, physicians, and other stake-
holders due to increasing prevalence associated with
adverse outcomes and higher costs of eye care service.'?

If appropriate, effective, and successful treatment is pro-
vided; blindness secondary to Glaucoma is preventable.
Patient adherence to the medication is a major challenge
that is now recognized as an essential component of
treatment.'* The primary objective of glaucoma therapy is
to prevent progressive vision loss and blindness by lowering
intraocular pressure.'> Intraocular pressure lowering can be
achieved by eye medication, laser treatment, surgery, or any
combination of modalities. Topical medication is the first
management of choice to reduce IOP by enhancing aqueous
outflow and/or reducing aqueous production. Long-term
adherence to ocular hypotensive medication is crucial to
limit glaucoma disease progression.'®!”

Nonadherence among glaucoma patients has been
reported to be from 5% to 80% in different studies.
Patients with poor adherence to topical glaucoma medica-
tion have worse outcomes with a higher rate of visual loss

and increased health-care costs.'* Nonadherence to ocular
hypotensive medication in Ethiopia ranges from 39.60%'®
to 67.5%.'% Although numerous socioeconomic factors are
associated with poor adherence, those factors must be
addressed at the societal level. Maximizing patient adher-
ence to medication has the potential to reduce the number
of surgical interventions required to treat glaucoma, pre-
vent unnecessary vision loss, and save the overall health-
care system cost in the long run.'*'® Therefore, this study
aimed to assess the level of glaucoma drug adherence and
factors associated with it among adult glaucoma patients
attending Felege Hiwot Specialized Hospital. The finding
of this study will provide baseline evidence to eye care
professionals for their clinical practice and knowledge of
the factors for poor adherence serve as an entry point for
future interventions to increase adherence level to glau-
coma medication.

Materials and Methods
Study Design, Setting, and Period

Institutional-based cross-sectional study was conducted at
Felege Hiwot Specialized Hospital, Bahir Dar city, from
March to May 2019. Bahir Dar is the capital city of the
Ambhara National Regional State, which is located 556
kilometers Northwest from Addis Ababa, the capital city
of Ethiopia. Felege Hiwot Specialized Hospital is one of
the largest referral hospitals in the Amhara National
Regional State. The hospital provides comprehensive eye
care services including; major surgeries, minor surgeries,
glaucoma follow-up, general outpatient, and inpatient eye
care services for those patients coming from different
areas of the country. The eye care professionals involved
in the service provision in the hospital include 2 senior
ophthalmologists, 1 cataract surgeon, 4 optometrists, 5
ophthalmic officers, 2 BSc (Bachelor of Science), and 5
diploma ophthalmic nurses.

Source and Study Population

All adult glaucoma patients attending Felege Hiwot
Specialized Hospital glaucoma clinic were the source
population and those adult glaucoma patients attending
the glaucoma clinic during the study period were the
study population.

Inclusion and Exclusion Criteria
All adult patients aged >18 years, with the diagnosis of
glaucoma by a senior ophthalmologist, and who had
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followed up for treatment with one or more topical hypo-
tensive medications in one or both eyes at least for the past 6
months were included in the study. Those who had under-
gone laser or surgical glaucoma therapy and post-operation
follow-up on topical medication like anti-inflammatory
drugs other than glaucoma medication were excluded from
the study.

Sample Size Determination

A total sample size of 402 was determined with a single
population proportion formula by taking a similar study
done in Gondar University Referral Hospital (61%)'® and
by considering 95% confidence interval, 5% margin of
error, and 10% nonresponse rate.

Sampling Technique

A systematic random sampling method was used to select
the sample from the study participants with a sampling
fraction of six. A total of 2389 glaucoma patients were
seen and their medical cards were reviewed between
March and May 2019. The sampling interval was calcu-
lated to be 2389/402 = 6. A starting point was chosen
randomly from numbers 1 to 6 and hence eligible indivi-
duals were chosen every six patients at regular intervals
from the sampling frame that had to followup at the
glaucoma clinic during the data collection period.

Operational Definitions

Adherent to medication: The study participants who
scored >60% with self-report questions were categorized
as adherent and those who scored <60% were categorized
as nonadherent to their ocular hypotensive medication.'®

Knowledgeable about glaucoma and drug adher-
ence: Those participants who answered > mean of knowl-
edge questions were classified as knowledgeable.

Early glaucoma: the presence of glaucomatous optic
nerve head damage but no visual field abnormalities within
the central 10° and cup-to-disc ratio (CDR) <0.65."

Moderate glaucoma: optic nerve abnormalities con-
sistent with glaucoma and glaucomatous visual field
abnormalities in one hemifield and not within 5° of fixa-
tion with moderate glaucomatous disc features of vertical
CDR = 0.7-0.85."

Advanced glaucoma: patients who have CDR of 0.-
85-0.95 and glaucomatous visual field abnormalities in
both hemifields and/or loss within 5° of fixation in at
least one hemifield, with the ability of light perception.'

Data Collection Procedures

A structured form of a questionnaire was constructed after
thorough literature was searched (Annex 1). The data were
collected through face-to-face interview after written
informed consent was obtained from each study participant
by three experienced ophthalmic nurses. Additionally, a data
extraction format was developed to review the chart of each
eligible patient to assess the type and stage of glaucoma,
IOP, and visual acuity (VA) of study participants. The diag-
nosis of glaucoma was made by a senior ophthalmologist.

Data Collection Tool

A structured form of self-report questionnaire and data
extraction format were used to collect data from the
study participants. The questionnaire was used for face-to-
face interviews of study participants and the data extrac-
tion format was used to collect data from medical cards of
study participants to identify the type and severity of
glaucoma, IOP level, and visual acuity (Annex 1).

Six questions were developed and consulted by experts
of glaucoma managements and researcher to identify
adherence of anti-glaucoma medications. Physicians’ com-
ments were also incorporated to approve the questions.
Answers “no” was coded as 1, while “yes” was as 0 except
for question number 1 in which “yes” was coded as 1 and
“no” was 0. The items were then summed to give a range
of score from 0 to a maximum score of six. Participants
who scored >60% with self-report questions were categor-
ized as adherent to their glaucoma medication.

Data Quality Control

The questionnaire was initially prepared in English and
translated into local (Ambharic) Language. It was then
checked for consistency by back-translation to English.
To ensure the quality of data, pretest was carried out on
5% of the sample size in Gondar University Referral
Hospital. Training had been given for data collectors and
the supervisor for one day before data collection and the
collected data were checked for completeness, accuracy,
and clarity by the principal investigator daily during the
data collection period. Then, the necessary correction has
been given to the data collectors accordingly to the aim of
the study.

Data Processing and Analysis
The collected data were checked, coded, and entered into
Epi data version 4.2.2.1 and exported to Statistical
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Package for Social Science (SPSS) version 23 software for
analysis. The descriptive statics were presented via tables,
percentages, mean, and standard deviations. Hosmer-
Lemeshow goodness of fit was done to check the model
assumption of logistic regression (P =0.16). The bivariable
analysis was implemented to identify each candidate vari-
ables that were associated with adherence level with
p-value <0.2. The adjusted odds ratio (AOR) with 95%
confidence interval (CI) were used in the multivariable
analysis to determine factors associated with glaucoma
medication adherence and a p-value <0.05 was considered
statistically significant.

Results
Socio-Demographic Characteristics of

the Study Participants

A total of 390 study participants were included in the
study with a response rate of 97% and a mean age of
59.9 years (£SD of 11). Out of the total study partici-
pants, 263 (67.4%) were males. The majority of the
respondents 245 (62.6%) were not educated (had no
formal education). More than three-fourth 329 (84.4%)
of the participants were married and almost all 364
(93.3%) and 377 (96.7%) of the participants were
Orthodox Christians and Ambhara in ethnicity, respec-
tively. Nearly two-thirds of 253 (64.9%) of the partici-
pants had poor knowledge regarding glaucoma and
medication adherence (Table 1).

Medication and Situational Related

Factors

Three-fourth of the study participants 290 (74.4%) used two
types of medications and more than half 225 (57.7%) of the
participants obtained their medication free of charge, as well
as 262 (67.3%) of the participants, did not get the medication
in the hospital at each follow-up time. Almost all 370
(94.9%) of the respondents had not used eye drops other
than glaucoma medication and only 75 (19.2%) of partici-
pants had major co-morbidity (Table 2).

Provider-Related Factors

The majority of the study participants 271 (69.5%) and
287 (73.6%) had got information about medication adher-
ence and how to use their medication from health service
providers, respectively (Table 3).

Table |
Participants Attending Felege Hiwot Specialized Hospital, Bahir
Dar, Northwest Ethiopia, 2019

Socio-Demographic Characteristics of the Study

Variables Frequency | Percent
(%)
Age 21-52 101 25.9
53-60 97 249
61-67 95 24.3
68-85 97 249
Sex Male 263 67.4
Female 127 32,6
Marital status Married 329 84.4
Unmarried 17 4.4
Divorced 17 4.4
Widowed 27 6.8
Residence Urban 198 50.8
Rural 192 45.2
Religion Orthodox 364 933
Others* 26 6.7
Educational llliterate 245 62.8
level Elementary 53 13.6
High school 38 9.7
Diplomas and Above | 54 13.8
Ethnicity Ambhara 377 96.7
Others:« 13 33
Occupation Retired 36 9.2
Farmer 210 53.8
Housewife 39 10.0
Government 59 15.1
employee
Merchant 30 7.7
Others 16 4.1
Knowledge Good 137 35.1
Poor 253 64.9

Note: Others* = Muslims, protestants others** = Tigray, Oromia others®* =
priests, laborers.

Glaucoma Related Factors

Most of the participants 327 (83.8%) had primary
open-angle glaucoma (POAG) followed by Pseudo-
exfoliation glaucoma (PXG) which accounts 39 (10%)
based on the type of glaucoma classification. Based on
the international council of ophthalmology’s classifica-
tion of visual acuity, 186 (47.7%) of participants had
normal vision, 72 (18.5%) low vision, and 132 (33.8%)
were blind (Table 4).

submit your manuscript

192

Dove

Clinical Optometry 2020:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Assem et al

Table 2 Medication-Related Factors Among Glaucoma Patients

Table 4 Glaucoma Related Factors Among Glaucoma Patients

Attending Felege Hiwot Specialized Hospital, Bahir Dar, Attending Felege Hiwot Specialized Hospital, Bahir Dar,
Northwest Ethiopia, 2019 Northwest, Ethiopia, 2019
Variable Frequency | Percent Variable Frequency | Percent
(%) (%)
Medication number | One 100 25.6 Types of Glaucoma POAG 327 83.8
Two and above | 290 744 PXF 39 10
Others* 24 6.2
Payment type Free charge 225 57.7
Self-buy 165 423 Severity of glaucoma | Early 49 12.6
Side off. v 76 19.5 Moderate 72 18.4
ice eftect e ’ Advanced 269 69
No 314 80.5
Availabilic Y 128 18 Duration of 0.5-2 years 206 52.8
vailability es .
34 102 26.2
No 262 672 glaucoma years
5-6 years 43 11.0
Other medication Yes 20 5.1 Above 6 years | 33 85
No 370 94.9
Follow-up -2 times 38 9.7
Major co-morbidity | Yes 75 19.2 3—4 times 278 71.3
No 315 80.8 Above 5 times | 74 18.9
Family support Yes 273 69.7 Visual acuity Normal 186 47.7
No 17 303 Low 72 18.5
Blind 132 338
Daily busy schedule | Yes 119 30.5
No 271 69.5 Note: Others* = angle-closure glaucoma, secondary glaucoma.
Abbreviations: POAG, primary open-angle glaucoma; PXF, pseudo exfoliative.

Level of Glaucoma Medication Adherence
Assessment of participants' response to self-report ques-
tions revealed that among a total of 390 glaucoma patients,
219 (56.2%) (95% CI: 51-62) participants were adherent
to their glaucoma medication.

Factors Associated with Glaucoma
Medication Adherence

All independent variables were tested for crude association
with level of glaucoma drug adherence using bivariable
logistic regression. In multiple logistic analysis, variables
including glaucoma severity, visual acuity, family support,

Table 3 Provider-Related Factors Among Glaucoma Patients

Attending Felege Hiwot Specialized Hospital, Bahir Dar,
Northwest, Ethiopia, 2019

Variables Frequency | Percent

(%)

Get information about medication | Yes | 271 69.5

from the physician No | 119 30.5

Get information about medication | Yes | 287 73.6

from the pharmacist No | 103 26.4

residence, and information from pharmacist were signifi-
cantly associated with glaucoma drug adherence.

The odds of being adherent among urban residences
were 1.6 times more as compared to those who were rural
residences (AOR=1.6: 95% CI=1.03-2.510). The odds of
being adherent among participants who had early glau-
coma was 2.8 times more as compared to participants
had (AOR=2.8: 95%
CI=1.29-5.91). Participants who had normal vision were

who advanced glaucoma
1.9 times more adherent to their glaucoma drugs than
participants who were blind (AOR= 1.9: 95%
CI=1.15-3.09). Besides, the odds of being adherent
among participants who had family support were 1.7
times more than those participants who did not have
(AOR=1.7:  95% CI=1.06-2.76).
Glaucoma patients who had got information on medication

family  support
from the pharmacist were 1.82 times more adherent to
their medication than those who had not got information
(AOR =1.8: 95% CI=1.11-2.99) (Table 5).

Discussion
This study attempted to assess the level of glaucoma drug
adherence and its associated factors on patients attending
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Table 5 Factors Associated with Glaucoma Drug Adherence Among Adult Glaucoma Patients Attending Felege Hiwot Specialized
Hospital, Bahir Dar, Northwest Ethiopia, 2019

Variable Response Adherence Non-Adherence COR AOR
95% ClI 95%

Age 21-52 years 67(66.3%) 34(33.7%) 1.93(1.08-3.42)
53-60 years 51(52.6%) 46(47.4%) 1.08(0.61-1.9)
61-67Years 52(54.7%) 43(45.3%) 1.18(0.67-2.08)
68-85 Years 49(50.5%) 48(49.5%) |

Residence Urban 126(63.6%) 72(42.1%) 1.86(1.24-2,8) 1.6(1.03-2.51)
Rural 93(48.43%) 99(51.56) | |

Glaucoma severity Early 38(77.6%) 11(22.4%) 3.04(1.49-6.02) 2.8(1.29-5.91)
Moderate 38(52.8%) 34(47.2%) 0.98(0.58-1.65) 0.84(0.47-1.49)
Advanced 143(53.2%) 126(46.8%) | |

Visual acuity Normal 120(64.5%) 66(35.5%) 1.99(1.26-3.13) 1.9(1.15-3.09)
Low 36(50%) 36(50%) 1.09(0.61-1.94) 1.09(0.59-2.02)
Blind 63(47.7%) 69(52.3%) | |

Education level llliterate 126(57.5) 119(48.5%) | |
Elementary 32(60.4%) 21(39.6%) 1.43(0.78-2.65) 1.12(0.55-2.29)
High school 24(63.2%) 14(38.8%) 1.61(0.80-3.27) 1.02(0.41-2.56)
Diplomas& Above 37(68.5%) 17(31.5%) 2.05(1.09-3.84) 1.32(0.57-3.03)

Family support Yes 162(59.6%) 110 (40.4%) 1.58(1.02-2.43) 1.7(1.06-2.76)
No 57(48.3) 61(51.7%) | |

Physician medication information Yes 167 (61.6%) 104(38.4%) 2.06(1.33-3.2) 1.82(0.44-3.52)
No 52(43.7%) 67(56.3%) | |

Pharmacist medication information Yes 178(62%) 109(38%) 2.46(0.55-3.91) 1.82(1.11-2.99)
No 41(39.8%) 62(60.8%) | |

Knowledge Good 85(62%) 52(38%) | |
Poor 134(53%) 1 14(13.4%) 0.7(0.43-1.05) 0.68(0.43—1.07)

Abbreviations: Cl, confidence interval; COR, crude odds ratio; AOR, adjusted odds ratio.

Felege Hiwot Specialized Hospital. The study showed that
219 (56.2%) of the participants were adherent to their
ocular hypotensive medication. This result is consistent
with a study conducted in Gondar University Hospital,
Ethiopia.'® This similarity might be evident owing to the
use of a questionnaire for interviewing the patients.

The result of the present study is higher than studies
done in Jimma Hospital (32.5%)"'® and Menelik Hospital
(42.6%).%° This variation might be due to inconsistency of
definition given to the level of drug adherence and a study
done in Jimma used a small sample size which had only
200 glaucoma patients. This result is also higher than
studies done in India (50%),"' Iran (34%),>' Ghana
(9.9%),%* Egypt (46.6%),” and Arab (50%).>* This varia-
tion might be due to inconsistency of the definition given

for the level of adherence and differences in patients

group.

On the other hand, the level of glaucoma drug adher-
ence is lower than studies done in South Korea (72.6%)>
and America (72.5%).%° The possible justification could be
due to differences in socioeconomic status and educational
level of the participants. Both above studies also assessed
the level of adherence by using medication possession
ratio and patient data from pharmacy claims to define
adherence ratio unlike in our study.

The odds of being adherent to glaucoma medication
among urban residences were 1.6 times more as compared
to those who were rural residences. This is similar with the
study done at Gondar University Hospital, Ethiopia.'® This
might be explained by patients who were urban residents
have better awareness and knowledge on glaucoma and
medication adherence as compared to rural residents.
Different mass media agencies that give additional infor-

mation and promotion of different mechanisms of disease
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control are functional at urban areas that might in turn
increase the adherence level of patients in urban.

The odds of being adherent among participants who
had early glaucoma was 2.8 times more as compared to
participants who had advanced glaucoma. This is sup-
ported by a study conducted in Jimma University
Hospital, Southwest Ethiopia.'® This might be because of
those patients who had early glaucoma had good vision
and are not dependent on others like for medication appli-
cation and for transportation to a health facilities for fol-
low-up. But, in a study conducted in California, patients
who had early glaucoma were less likely to adhere to their
medication than those who had advanced disease.”” This
variation might be due to the difference in the distribution
of disease severity and adherence status. In California,
44% of study participants had mild or moderate
glaucoma,”’ whereas in this study 12.6% and 18.5% had
mild and moderate glaucoma, respectively.

In addition, this study confirmed that glaucoma patients
who had normal vision were 1.9 times more adherent to
their glaucoma drugs than patients who were blind. This is
supported by a study done at Gondar University Hospital,
Northwest Ethiopia'® and Brazil, where quality of vision
was significantly associated with adherence.”® This might
be due to the fact that patients with poor vision are depen-
dent on their activities like for the application of drops and
transportation to health institutions for follow-up. Another
possible reason could be that patients who had poor vision
may perceive no change with topical medication instead
needs other options like surgery. Furthermore, those
patients who had poor vision might feel hopelessness
that might also reduce the adherence level of glaucoma
medication. In contrast to this study, a systematic review
found that there was no association between visual acuity
and adherence to topical medication.’

Participants who had family support were 1.7 times
more adherent to their medication than those who had no
family support. This result is similar with a study done in
Kashan, Iran,' where lack of family support was asso-
ciated with poor adherence. This is might be due to family
support for patients’ increases the motivation to remember
and to take the medication properly that might contribute
to increased adherence level of glaucoma medication.

In this study, glaucoma patients who had got informa-
tion on medication from the pharmacist were 1.8 times
more adherent to their medication than those who had not
got information. Studies conducted in Iran’' and Saudi
Arabia®® also supported this result. This is because patients

who had got information on glaucoma and medication
from health-care providers may have a better knowledge
of disease condition and medication effect, and most
patients positively accept what their care providers said
to them. Cost of medication, side effects of drops and
nonavailability of drops were not associated with adher-
ence. This finding is supported by studies done in Jimma,
Southwest Ethiopia'® and Iran.?'

Forgetfulness was the most common reason for nonad-
herence. This is in line with other studies done in different
countries.''**?%3! The disease condition is painless, pro-
gressive, and no immediate disability unless the disease
reaches the end stage, due to these reason patients may not
consider becoming blind and may not give attention. The
other reason might be due to patient's perception of glau-
coma as a curable disease after they gain a good vision
secondary to mature cataract surgery was done for them.*?

Limitation

Difficulty to test the association between intraocular pres-
sure decrement and adherence level due to unavailability
of standardized tonometer.

Conclusion

The level of glaucoma drug adherence was 56.2% among
patients attending Felege Hiwot Specialized Hospital.
Glaucoma severity, normal visual acuity, family support,
residence, and information on medication from pharmacist
were associated with adherence level. Therefore, aware-
ness creation, health education, and information about
medication adherence and disease condition are important.
Health-care providers should give due attention and prior-
itize those identified factors and give frequent counseling
regarding the importance of glaucoma drug adherence.

Abbreviations

AOR, adjusted odds ratio; COR, crude odds ratio; CDR,
cup to disc ratio; IOP, intraocular pressure; WHO, World
Health Organization.
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