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Objective: Glaucoma is one of the common eye disorders resulting from optic

neuropathy, which leads to irreversible blindness if left untreated. Poor

adherence to glaucoma medical treatments typically leads to some serious

consequences, such as progressive visual impairment and blindness. The aim of

this study was to assess adherence to treatment and associated factors among

patients with glaucoma attending at Northwest Ethiopia referral hospitals.

Method: FromMarch 1st to April 30th, 2019, an institution-based cross-sectional

study was conducted on 382 consecutive glaucoma patients attending at

Northwest Ethiopia referral hospitals. Data about adherence to glaucoma

treatment was collected by using a standardized tool, the Morisky Medication

Adherence Scale-8, through an interviewer-administered questionnaire. Each

collected data set was coded and entered into Epi-Data version 4.2, and analysis

was done by using STATA version 14.0 statistical software. A logistic regression

model was fitted to assess the effect of an independent variable on the

dependent variable. A p-value < 0.05 was considered to declare a statistically

significant association. The study proposal was approved by the Debre Markos

University ethical review committee.

Results: Among the study participants, 189 (49.5%) were adherent to glaucoma

treatment. In this study, occupation (farmer), good knowledge, favorable

attitude, a short distance from patients’ homes to hospitals, and scheduling
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problems for glaucoma medical follow-up visits were significant factors

associated with adherence to glaucoma treatments.

Conclusion: The study has identified the adherence level as being low. Patient

related factors and health care system related factors were significantly

associated with adherence to glaucoma treatments. Appropriate patient

education and planning a patient follow-up strategy might improve patients’

adherence to glaucoma treatment. Care providers should place emphasis on

the importance of adherence.
KEYWORDS
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Introduction

Glaucoma is a group of ocular conditions characterized by

optic nerve damage (1) that ultimately leads to irreversible

blindness if left untreated (2).However, with early detection

and treatment, it is possible to protect the eyes against serious

vision loss (3, 4).

Worldwide, about 64 million people were affected by

glaucoma in 2013 and this prevalence is expected to reach 76.0

and 111.8 million by 2020 and 2040, respectively (3).Glaucoma

is the second leading cause of blindness globally (4). Glaucoma

inexplicably affects more Africans and Asians (5) and it is

considered as a public health problem in sub-Saharan Africa

(6). In Africa, glaucoma accounts for 15% of blindness, and it is

the region with the highest prevalence of blindness relative to

other regions worldwide (7). Studies about glaucoma treatment

adherence done in the US, Canada, and Dutch revealed

adherence rates of 60%, 72.1% and 72.7% respectively (8–

10).Another hospital-based cross-sectional studies conducted

in Iran, North India and Egypt showed that 32.5%, 51.6%and

46.4% of glaucoma patients were adherent to their glaucoma

treatment respectively (11–13). According to studies done in

African countries, patients with glaucoma adhered to their

medication at rates of 63.2% in Nigeria (14) and 60.1% in

Ghana) (15). Other similar studies done in Ethiopia at Jima

University Specialized Hospital and Menelik II Referral Hospital
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had identified the adherence rate of 32.5% and 42.6% (2,

16) respectively.

Adherence is generally defined as the extent to which patients

take medications as prescribed by their health care providers

(17).Self-report and healthcare professional assessments are the

most common tools used to rate adherence to medication (18).

The extent of the problem of non-adherence among patients with

glaucoma is not adequately investigated in developing countries (16).

Themostcommonrisk factors forglaucomainclude familyhistory

of glaucoma, African American race, older age, diabetes mellitus,

cardiovascular disease, migraine syndromes, nearsightedness

(myopia), eye trauma, and prolonged use of topical or systemic

corticosteroids (19). Several studies suggest multiple reasons for poor

adherence toglaucomatherapy.Those factorswere themedas therapy-

related factors, patient-related factors, health care system-related

factors, and disease-related factors (16, 20, 21).

Review of literature realized that level of adherence to

glaucoma medical treatment and associated factors have been

poorly explored previously in Ethiopian researches, particularly

in the selected study area. Therefore, the objective of this study

was to assess adherence to glaucoma treatment and associated

factors among patients with glaucoma attending at ophthalmic

unit of referral hospitals in North West Ethiopia, 2019.
Methods

Study design and setting

An institution-based cross-sectional study design was

conducted in Debre Markos comprehensive specialized hospital

(DMCSH) and Felege Hiwot Comprehensive specialized hospital

(FHCSH). The study was done fromMarch 1st to April 30th, 2019,

on 382 glaucoma patients who had follow up at the ophthalmic

units of DMCSH and FHCSH. DMCSH and FHCSH are the

referral hospitals in North West Ethiopia.
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Eligibility criteria

Inclusion criteria
All adult patients (> 18 years old) with glaucoma who had

follow-up during the study period and who were on glaucoma

medical treatment for at least two months before the

commencement of the study were recruited.
Exclusion criteria
Those glaucoma cases with ophthalmic surgical procedures

that did not require glaucoma medications were excluded from

the study.
Sample size and sampling technique
The sample size was determined by using single population

proportion formula with 95% confidence interval level, marginal

error (d) of 5% and the prevalence (P) of 42.6% (16) and the final

sample size includingnon-response ratewas 414. Participants were

allocated proportionally from the two hospitals based on the

number of patients attending the ophthalmic units of each

hospital. The number of patients was estimated from the OPD

registry of the ophthalmic unit ofDMCSHandFHCSH.According

to the data, 247 DMCSH patients and 210 FHCSH glaucoma

patients were referred during the same period last year (March

1st toApril 30th).Then, 414patientswereconsecutively included in

this study. However, just 92.3% of participants responded (382).

Consequently, the results were inferred from 382 participants.
Variables

Dependent variable
Glaucoma treatment adherence.

Independent variables
Socio-demographic characteristics (age, sex, residence,

educational level, marital status and occupation), disease-related

variables (stage of disease and Time of onset of disease), therapy-

related variables (drug side effects, type, number & frequency of

medications, drugs for other diseases and

interval between medical visits), patient-related variables

(knowledge, attitude and availability of social support), and health

care system-related variables (patient-provider relationship, waiting

time at follow up, scheduling problems, distance from the

health institutions).
Operational Definitions

Adherence
Participants were adherent when the MMAS – 8 score is < 2

and non-adherent when the MMAS – 8 score is ≥ 2 (22, 23).
Frontiers in Ophthalmology 03
Knowledge
Respondents were considered to have good knowledge if they

scored ≥ the mean score of knowledge questions and inadequate

knowledge if they scored < the mean score of knowledge questions

(24, 25).

Favorable attitude
Those participants who were positively worded and scored

points ≥ the mean value in the attitude questionnaire.

Unfavorable attitude
Those participants who were negatively worded and scored

points < the mean in the attitude questionnaire (26, 27).

Social support
The Oslo score ranging between 3 and 8 was classified as

‘poor support’, a score between 9 and 11 as ‘intermediate

support’, and a score between 12 and 14 as ‘strong support’ (28).

Distance
Short distance within 5km, intermediate within 6-10 km and

long-distance >10km (29).

Visual acuity level
Normal/near normal vision was between 6/6-6/18 in the

better eye, low vision 6/24 to count finger greater than one meter

to the better eye and blind/near blindness was from count finger

in front to no light perception to the better eye (2).

Elevated IOP
IOP>21mmHg (19).

Early disease
Early glaucomatous disc features (e.g., cup: disc ratio ≤ 0.65)

or mild visual field defect not within 10° of fixation, or both (19).

Moderate disease
Moderate glaucomatousdisc features (e.g., cup: disc ratio0.7: 0.85)

or moderate visual field defect not within 10° offixation, or both (19).

Advanced disease
Advanced glaucomatous disc features (e.g., cup: disc ratio ≥

0.9) or visual field defect within 10° of fixation, or both (19).

Long waiting time on their glaucoma
follow-up visits

Waiting greater than 30 minutes.

Data collection tools and procedure

Quantitative data was collected through chart review and

interviews using a structured interviewer-administered
frontiersin.org

https://doi.org/10.3389/fopht.2022.985893
https://www.frontiersin.org/journals/ophthalmology
https://www.frontiersin.org


Birhanie et al. 10.3389/fopht.2022.985893
questionnaire. The charts of each eligible patient were reviewed

regarding the visual acuity, duration offollowup, the types and doses

of the prescribed drugs, and stages of the disease. Each consecutive

patient who fulfils the inclusion criteria was interviewed by using a

structured questionnaire. The interview was conducted in a separate

room after their physician visit. The questionnaires for the factors

were adopted from a previous study conducted in Addis Ababa,

Menelik hospital (30). Adherence to glaucoma treatment was

measured by using MMAS–8 which is a medication-taking

behavior scale. MMAS–8 is the latest version of the scale and has a

good internal consistency (Cronbach’s a = 0.83) (31). The tool was

translated to the native language of the participants and face

validation was done resulted Cronbach’s a score of 0.83 which is

similar with that of the original tool. For social support, the 3 item

Oslo social support scale (OSS-3)was used (28). Tomeasure attitude,

there were ten questions that were modified from the Hogans drug

attitude inventory-10 scale and scored on a five-point Likert scale

ranging from 1 = strongly agree, 2 = agree, 3 = neutral, 4 = disagree

and 5 = strongly disagree (26, 27). The data was collected from the

study hospitals in two months by four ophthalmic nurses and

supervised by two MSc ophthalmic nurses. A pretest on 5% of the

total populationwas conductedprior todata collection to ensuredata

quality, and face validity was validated by delivering it to two

experienced ophthalmologists.
Statistical analysis

Datawas entered into Epi-data version 4.2 software, then itwas

exported to STATA version 14.0 software for analysis. Descriptive

statistics (frequencies, percentages, mean, and SD) were calculated

for important variables. A logistic regression model was fitted to

assess the effect of an independent variable on the dependent

variable. First, bivariable analysis was computed to test the

association between each independent variable and the

dependent variables. On bivariable analysis, those variables which

were found tohave a P value<0.25were entered into amultivariable

logistic regression model in order to test for independent

association. The strength of the association between the different

independent variables in relation to the dependent was measured

using odds ratios with a 95% confidence interval (CI) and P values

below 0.05 were considered statistically significant. Model fitness

was checked by the Hosmer-Lemeshow goodness of fit test (P =

0.57) (32). Then results were presented in text, tables, and graphs

based on the types of data.
Result

Socio-demographic characteristics

Three hundred eighty-two patients with glaucoma were

included in this study, with a response rate of 92.3%. Of the
Frontiers in Ophthalmology 04
total participants, 264 (69.1%) were males. More than half of the

respondents were in the age group of 41–60 years old (51.3%),

with a mean age of 57.67 ± 11.87 years (Table 1).
Adherence to glaucoma treatment

Out of the total 382 participants, 189 (49.5%) [95% CI: 44.4–

54.5%] had adherence to their glaucoma treatment. Of those,

38.7% occasionally forgot to take their glaucoma medications,

while 21.5% occasionally missed their medications for reasons

other than forgetting. Forty-four participants (11.5%)

discontinued medication when they felt worse, and 42 (11%)

discontinued treatment when they felt their symptoms were

under control. One hundred thirty-eight (36%) participants

sometimes forgot to bring along their glaucoma medicine

when they traveled or left home (Table 2).
Patient related factors

Overall, 222 (58.1%) participants had good knowledge

regarding glaucoma symptoms and risk factors. The mean

knowledge score for glaucoma was 4.3 ( ± 2 SD). The majority

of respondents (85.9%) knew that glaucoma is a blinding eye

disease (Table 3). Out of the total participants, 294 (77%) had a

favorable attitude towards their glaucoma treatments (Table 5)

and 230 (60.2%) had poor social support (Figure 1). The study

participants were also interviewed for certain enabling factors to

take their glaucoma medications. The majority of respondents

(326 [85.4%]) stated that the fear of going blind is a major

motivator for them to take their glaucoma medications (Table 4).
Health care system related factors

A large majority of participants (368, or 96.3%) trusted their

eye doctors most to give them information about their eyes.

Three hundred sixty-six participants (95.8%) suffered from a

long waiting time on their glaucoma follow-up visits. Of the total

participants, 132 (34.5%) had problems in scheduling times for

their glaucoma treatment visits. The majority of participants

who traveled a short distance (<5km) for their glaucoma

treatment follow-up had good adherence (75%). However,

only 33% had good adherence among long-distance travelers

(>10km) (Table 5).
Therapy and disease related factors

Regarding the number of drugs, those participants who took

only one glaucoma medication were 66 (17%). Only 30 (7.9%) of

the study participants reported side effects from their glaucoma
frontiersin.org
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TABLE 1 Socio-demographic characteristics of respondents attending at ophthalmic unit of referral hospitals in North West Ethiopia, 2019.

Variables Response

Frequency (n) Percent (%)

Sex Male 264 69.11

Female 118 30.89

Age group 22-40 Years 38 9.95

41-60 Years 196 51.31

>60 Years 148 38.74

Religion Orthodox 346 90.58

Muslim 30 7.85

Protestant 6 1.57

Marital status Single* 46 12.14

Married 336 87.96

Place of residence Urban 160 41.88

Rural 222 58.12

Educational level Can’t Read & Write 186 48.69

Can Read And Write 108 28.27

Primary Education 12 3.14

Secondary Education 18 4.71

Higher Education 58 15.18

Occupation Farmer 222 58.12

Government Employee 68 17.80

Merchant 64 16.75

Retired 16 4.19

Other 12 3.14
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TABLE 2 Response of study participants on the MMAS-8 attending follow up at ophthalmic unit of referral hospitals in North West Ethiopia, 2019.

MMAS-8 Frequency Percent

Do you sometimes forget to take your glaucoma medication? No 234 61.3

Yes 148 38.7

People sometimes miss taking their medications for reasons other than forgetting. Thinking over the past two weeks, were there
any days when you did not take your medicine?

No 300 78.5

Yes 82 21.5

Have you ever stopped taking your medicine without telling your doctor because you felt worse when you took it? No 338 88.5

Yes 44 11.5

When you travel or leave home, do you sometimes forget to bring along your medicine? No 244 64

Yes 138 36

Did you take all your medicine yesterday?* Yes 328 85.8

No 54 14.2

When you feel like your symptoms are under control, do you sometimes stop taking your medicine? No 340 89

Yes 42 11

Taking medicine every day is a real inconvenience for some people. Do you ever feel hassled about sticking to your treatment
plan?

No 318 83

Yes 64 17

How often do you have difficulty remembering to take all your medicine? Never 156 40.8

Once in a
while

6 1.6

Sometimes 196 51.3

Usually 16 4.2

All the
time

8 2.1
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medications, and only 12 (3.1%) of those participants were

taking medications for other diseases. The majority, 96.8% (n

= 370), of the participants had no comorbidities. Among

comorbidities, DM was the most common comorbidity that

accounted for more than 50%. Most participants (328, 85.9%)

had an appointment interval of every two to three months. The

mean intraocular pressure (IOP) of respondents in mmHg in the

right eye and left eye was 23.04 (SD: ± 11.15) and 23.72 (SD: ±

9.73) respectively. Regarding the severity of glaucoma, 16.6% (n

= 63), 47.6% (n = 181) and 25.3% (n = 96) of patients had early

stage, moderate and advanced glaucoma, respectively. Patients

had been diagnosed with glaucoma for an average of 3.4 years

(SD ± 3.1 years; range: 6 months to 25 years). Almost all

participants were taking timolol 2% two times per day, and

most participants were taking pilocarpine 0.5% four times per

day for their glaucoma treatments. Two hundred forty-eight

(64.9%) participants had community-based health insurance.

Regarding the level of visual acuity, less than one third of the

patients (n = 110, 28.8%) had normal or near normal

vision (Table 6).
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Factors associated with glaucoma
treatment adherence

In this study, occupation, knowledge level, attitude, distance

from the hospitals, and scheduling problems for glaucoma

medical follow-up visits were found to be potential factors of

adherence to glaucoma treatments. This study showed that

patients with the occupation of merchant were 80% less likely

to adhere to their glaucoma treatment as compared to farmers

[95% CI (0.08, 0.52), P < 0.001]. Patients with good knowledge

were 2.24 times more likely to adhere to their glaucoma

treatment as compared to patients with inadequate knowledge

[95% CI (1.20, 4.20), P=0.012]. This study also revealed that

participants with a favorable attitude were 5.77 times more likely

to adhere to their glaucoma treatment as compared to

participants with an unfavorable attitude [95% CI (2.22,

15.00), P < 0.001]. Patients who traveled a short distance

(5km) and a medium distance (6–10km) to the hospitals were

twice and three times more likely to adhere to their glaucoma

treatments, respectively, than patients who traveled a long
TABLE 3 The response of participants on each knowledge questions and their score among glaucoma patients attending ophthalmic follow up
units of referral hospitals in North West Ethiopia, 2019.

Knowledge questions Frequency (n) Percent (%)

Glaucoma is a blinding eye disease Yes 328 85.9%

No 54 14.1%

Glaucoma occurs without symptoms Yes 242 63.4%

No 140 34.6%

Glaucoma is often associated with high pressure in the eye Yes 228 59.7%

No 154 40.3%

Glaucoma runs in families Yes 118 30.9%

No 264 69.1%

Major vision loss from glaucoma can be prevented with treatment Yes 246 64.4%

No 136 35.6%

Hypertension is a risk factor Yes 76 19.9%

No 306 80.1%

DM is a risk factor Yes 92 24.1%

No 290 75.9%

Old age is a risk factor Yes 312 81.7%

No 70 18.3%

The score of participants out of eight
knowledge questions

Score

0 18 4.71

1 20 5.24

2 52 13.61

3 34 8.90

4 36 9.42

5 126 32.98

6 44 11.52

7 38 9.95

8 14 3.66

Total 382 100.00
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TABLE 4 Patient related factors among glaucoma patients attending at ophthalmic unit of referral hospitals in North West Ethiopia, 2019.

Variable Frequency Percent

Living with Spouse 158 41.4

Children 18 4.7

spouse & children 174 45.5

living alone 30 7.8

Other 2 0.05

Attitude Favorable attitude 294 77

Unfavorable attitude 88 23

Enabling factors Fear of going blind Yes 326 85.4

No 56 14.6

Desire for improved vision Yes 104 27.2

No 278 72.8

Knowledge of disease and importance of the drug Yes 46 12

No 336 88

Convenience of drug schedule Yes 6 1.6

No 376 98.4

Availability of drugs Yes 14 3.7

No 368 96.3

Alarm system Yes 12 3.1

No 370 96.9
Frontiers in Ophthalmolog
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TABLE 5 Health care system related factors among glaucoma patients attending at ophthalmic unit of referral hospitals in North West Ethiopia, 2019.

Response

Frequency 100 %

Do you trust eye doctors most to give them information about their eyes? Yes 368 96.3

No 14 3.7

Do you have good relationship with the ophthalmologist? Yes 366 95.8

No 16 4.2

Does the Doctor spends enough time with you? Yes 350 91.6

No 32 8.4

If you had questions about eye medicine, would ask eye doctor? Yes 356 93.2

No 26 6.8

Do Ophthalmologists answer the patients’ question? Yes 352 92.1

No 30 7.9

If you had questions about eye medicine, would ask pharmacist? Yes 328 85.9

No 54 14.1

Ophthalmologist discussed the importance of taking medications as prescribed? Yes 346 90.6

No 36 9.4

Ophthalmologist/pharmacist explained how to use medications? Yes 358 93.7

No 24 6.3

Do you have problems in scheduling times for medical visits? Yes 132 34.5

No 250 65.4

Do you suffer from a long waiting time on your follow up? Yes 366 95.8

No 16 4.2

Distance from the Hospital to your home ≤ 5Kms 110 28.8

6-10Kms 60 15.7

>10Kms 212 55.5
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distance (> 10km) [95% CI (4.25, 28.22), P < 0.001] and [95% CI

(1.41, 6.67), < 0.001] (Table 7).
Discussion

Adherence refers to how well people follow their doctors’

orders when taking drugs. For the sake of their health, glaucoma

patients should take their medications based on physicians the

order. According to previous research conducted around

the world, adherence to glaucoma therapy is not satisfactory

(3). The present study showed that the adherence level was

49.5% [95% CI (44.4, 54.5%)]. This is consistent with studies

done by the World Health Organization that reported adherence

rates of 50% to long-term therapies among patients suffering

from chronic diseases in the general population (33), north India

51.66% [16] and in Egypt 46.4% (12). However, the adherence

rate of the current study was higher than the adherence rate of

other studies done in USA 40% (8), Iran 32.5% (13), Menelik II

referral hospital(42.6%) (2) and Jima University Specialized

Hospital (32.5%) (16). This variation might be partly

attributable to the methodological difference (exploratory
Frontiers in Ophthalmology 08
study (USA) and tool difference (MMAS-4 in Iran). On the

other hand, the adherence level of this study was found to be

lower than other studies done in Canada (72.1%) (9) and Dutch

(72.7%) (10). This difference might be attributable to

inconsistency in the definition of adherence/non-adherence

and geographical and other socio-economic differences.

Patients with merchant occupations were 80% less likely to

adhere to their glaucoma treatment than patients with farmer

occupations [95% CI (0.08, 0.52)]. In contrast to this finding, a

study done at Menelik II Referral Hospital revealed that farmer

occupation was significantly associated with non-adherence (2).

Perhaps this variation might be partly due to the use of

community-based health insurance and due to people

forgetting to bring along their glaucoma medicine when they

travel or leave home. Merchants usually travel from place to

place, and this behavior might lead to forgetting their

glaucoma medications.

This study found that patients with good knowledge were

2.24 times more likely to adhere to their glaucoma treatment as

compared to patients with inadequate knowledge [95%CI (1.20,

4.20)]. This finding was supported by studies done in Egypt (12)

and Nigeria (25). Patients with glaucoma who stick to their
TABLE 6 Therapy and disease related factors among glaucoma patients attending at ophthalmic unit of referral hospitals in North West
Ethiopia, 2019.

Response

Frequency (n) 100 (%)

How many types of anti-glaucoma medications do you take? One 66 17.0

Two 276 71.0

Three 40 10.3

Do you have side effects from glaucoma medications?* Yes 30 7.9

No 352 92.1

Do you take medications for other diseases? Yes 12 3.1

No 370 96.9

Do you have community based health insurance (CBHI)? Yes 248 64.9

No 134 35.1

Cost of glaucoma medications Affordable 26 19.7

Not affordable 106 80.3

Disease onset(in months) 6-24 months 180 47.1

25-60 months 142 37.2

>=61 months 60 15.7

What is the interval for your glaucoma treatment follow up visits? <= every month 48 12.6

Every 2-3 months 328 85.9

> 3 months 6 1.6

Severity of glaucoma disease Elevated IOP 40 10.5

Early disease 63 16.6

Moderate disease 181 47.6

Advanced disease 96 25.3

Level of Visual Acuity Normal/near normal VA (6/6 - 6/18) 190 49.7

Low vision (6/24 - 6/60 to CF>1m) 166 43.5

Near blindness/blind (CF in front to NLP 26 6.8
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therapy more than 80% rate of treatment adherence are less

likely to become blind (34). This study also revealed that

participants with a favorable attitude were 5.77 times more

likely to adhere to their glaucoma treatment as compared to

participants with an unfavorable attitude [95% CI (2.22, 15.00)].

This finding was consistent with a study done in Korea (35).

This study also found that patients who traveled a short

distance (5km) and a medium distance (6–10km) to hospitals

were approximately eleven and three times more likely to adhere

to their glaucoma treatments, respectively, than patients who

traveled a long distance (> 10km) [95 CI (4.25, 28.22) and (95%

CI (1.41, 6.67)]. This is in line with studies conducted on other

chronic diseases (36, 37). However, a study in Pennsylvania

contrasts this finding (38).This might be due to the socio-

economic differences of study participants.

Those participants who had a scheduling problem for their

glaucoma follow up visits were 82% less likely to adhere

compared to participants who had no scheduling problems

during their glaucoma treatment follow-up visits [95%CI (0.09,

0.36)]. This finding was supported by studies conducted in Ann

Arbor, Michigan (39) and Iran (13). It is obvious that if patients

got appropriate time for their follow-up visit, they might easily

adhere to their glaucoma treatment. This might imply that

patients require informed decision-making for their treatments

and follow-up visits. As treatment success depends on the
Frontiers in Ophthalmology 09
optimum adherence, determination of the patient and

agreement on treatment is the most important step (40).
Limitations

Cross-sectional study design makes it difficult to draw causal

relationships between dependent and independent variables/

factors. Research methodologies also involved self-reported

measures that largely depend on individuals’ memory, and recall

biasmayexist.Thisfindingwasalsobasedon the indirectmethodof

adherence measurement (patients’ self-report) that had its own

drawbacks, particularly social desirability bias.
Conclusion

The findings from the present study indicated that the rate of

adherence to glaucoma treatments in DMRHand FHCSHwas low

when it is compared from previously studied researches. Some

studies consider rates of greater than 80% to be acceptable, whereas

others consider rates of greater than 95% to be mandatory for

adequate adherence, particularly among patients with serious

conditions (17). Socio-demographic factors, healthcare system-

related factors such as scheduling issues for glaucoma medical
TABLE 7 Bivariable &Multivariable logistic regression analysis of factors associated with treatment adherence among patients attending the
ophthalmic unit of referral hospitals in North West Ethiopia, 2019.

Variables Adherence COR AOR (95% CI) P Value

Adherence, n (%) Non-adherence, n (%)

Occupation

Farmer 97 (43.7) 125 (56.3) 1.00 1.00

Gov’t employee 46 (67.7) 22 (32.3) 2.69 0.48 (0.17, 1.32) 0.157

Merchant 26 (40.6) 38 (59.4) 0.88 0.20 (0.08, 0.52) 0.001*

Other 20 (71.4) 8 (28.6) 3.22 0.83 (0.21, 3.34) 0.804

Fear of going blind

Yes 176 (54) 150 (46) 3.88 1.35 (0.56,3.24) 0.499

No 13 (23.2) 43 (76.8) 1.00 1.00

Knowledge about glaucoma (symptoms and risk factors)

Good knowledge 153 (68.9) 69 (31.1) 7.63 2.24 (1.20, 4.20) 0.012*

Inadequate knowledge 36 (22.5) 124 (77.5%) 1.00 1.00

Attitude

Favorable attitude 182 (62) 112 (38%) 18.8 5.77 (2.22, 15.00) 0.001*

Unfavorable attitude 7 (7.9) 81 (92.1) 1.00 1.00

Distance from the hospital

<=5km 82 (74.5) 28 (25.5) 5.94 10.96 (4.25,28.22) 0.001*

6-10km 37 (61.7) 23 (32.3) 3.26 3.07 (1.41, 6.67) 0.005*

>10Km 70 (33) 142 (67) 1.00 1.00

Scheduling time problems for medical follow up visits

Yes 24 (18.2) 108 (82.8) 0.11 0.18 (0.09, 0.36) 0.001*

No 165 (66) 85 (34) 1.00 1.00
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follow-up visits and distance from hospitals, and patient-related

factors (knowledge and attitude) were all significantly associated

with glaucoma treatment adherence. It is better to enhance the

informed decision-making power of patients to avoid scheduling

problems for glaucoma medical follow-up visits. Assure the

establishment of care delivery systems that allow nearby

glaucoma treatment options, as well as a means of accurate

assessment of adherence to glaucoma treatment and design

strategies to improve patients’ knowledge and attitude towards

glaucoma treatment adherence.
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