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ABSTRACT

Objective: The objective of the study is to assess the pharmacist’s intervention on knowledge and adherence in patients with open-angle glaucoma 
therapy.

Methods: The study was conducted at the glaucoma outpatient department of Shree Rana Ambika Shah Eye Hospital, Rupandehi, Nepal. Census 
sampling was performed among the glaucoma patients meeting the inclusion criteria from August 2018 to November 2018. Data were collected using 
a structured questionnaire that included questions about demography, knowledge of glaucoma, medication adherence, and factors associated with 
medication non-adherence to glaucoma therapy. Each patient was counseled by a pharmacist, and the relevant information was provided in the form 
of an information leaflet. Knowledge level and adherence level were re-assessed during the follow-up visit after 1 month. The Morisky–Green–Levine 
medication adherence scale was used to assess adherence.

Results: A total of 103 patients were enrolled in the study, and the majority of the patients were of age ≥59 years. After intervention by the pharmacist, 
the knowledge level on glaucoma improved from poor to good. Before intervention, about 31% of patients were adherent to the medication therapy, but 
after intervention, about 73% of patients were adherence to the medication therapy. There was a significant difference in the mean of the knowledge 
level score and the mean of the medication adherence score before and after intervention. The common causes of non-adherence were reported to be 
forgetfulness, a stressful life, and difficulties with medication time.

Conclusion: The study demonstrates that pharmacist intervention is effective in improving both knowledge and medication adherence to open-angle 
glaucoma therapy.
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INTRODUCTION

An eye disease with high intraocular pressure (IOP) is called 
glaucoma  [1]. Although it is one of the most common causes of 
blindness in the world, it is often overlooked until it turns into a 
serious condition [2]. In addition to high IOP, other risk factors include 
greater susceptibility to optic nerve ischemia, decreased or decreased 
blood flow, excitotoxicity, the immune system, and other adverse 
effects [3]. OAG accounts for at least 90% of all glaucoma cases and 
is the most common type. Primary open-angle glaucoma (POAG) 
and secondary open-angle glaucoma are the two types of OAG  [4]. 
Treatment remains the mainstay of therapy because of the risk of 
complications, the likelihood of failure, and the high cost associated 
with laser therapy and surgery [5]. Prostaglandin analogs, adrenergic 
antagonists, beta-blockers, alpha-2-adrenergic agonists, carbonic 
anhydrase inhibitors, miotics, and oral carbonic anhydrase inhibitors 
are common glaucoma drugs [6]. Patient compliance has long been 
recognized as an important factor in the treatment of glaucoma. If 
the patient does not comply with the medical policy, the chance of 
preserving vision will decrease [7].

According to research, glaucoma is the second most common cause 
of blindness in the world, with 74% of glaucoma patients having 
POAG [8,9]. The highest prevalence of primary angle-closure glaucoma 
(PACG) and POAG occurs in Asia and Africa, respectively. In 2013, 
approximately 64.3 million people worldwide were living with 
glaucoma; In 2020, this number will increase to 76 million; and it is 
estimated to reach 111.8 million by 2040 [10,11].

According to a population survey conducted in Nepal, glaucoma affects 
1.9% of the population, of which 68% is PAAG and 22.67% is PACG. In 
this study, secondary glaucoma affected 9.33% of participants [12]. The 
most common type of glaucoma in Nepal is POAG [13].

To our knowledge, there is no large-scale study of medication adherence 
and cognitive level in patients with open-angle glaucoma in Nepal. 
We planned to conduct this study to better understand the causes 
of glaucoma treatment non-adherence and how to promote patient 
compliance and to guide glaucoma treatment for better outcomes.

METHODS

This study was conducted at the glaucoma outpatient department of 
Shree Rana Ambika Shah Eye Hospital, Nepal. Patients who met the 
inclusion criteria (e.g., all genders, age >18 years, diagnosed with OAG, 
and at least one visit) were included in study. The census was conducted 
between August 22, 2018, and November 22, 2018, and a total of 
103 patients agreed to participate in this study. Patients who did not 
have an appointment and did not agree to participate were excluded 
from the study. Monitoring began on September 23, 2018.

Questionnaire was validated and translated into local language (Nepali) 
containing questions to assess patient data, glaucoma awareness, 
medication adherence, and reasons for non-compliance. Patient 
demographic information includes information such as age, gender, race, 
marital status, family type, and education level. Similarly, the glaucoma 
knowledge level questionnaire consists of 10 questions and a score is 
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given for each correct answer. A score of 7–10 is “good knowledge”, 4–6 
is “moderate”, and scores below 4 are scored as “poor knowledge” [14]. 
The level of drug adherence was measured with the Morisky Green 
Levine drug compliance scale (MGLS) in 1986 and consists of four 
questions [15]. MGLS scores range from 0 to 4, and if the scores are 
0, 1–2, and 3–4, respectively, the level of drug use is considered high, 
moderate, and low [16]. Nine multiple-choice questions were included 
to assess the causes of drug non-compliance  [17]. A  registered 
pharmacist (Nepal Pharmacy No. G  1598) was impressed by the 
newsletter containing general information about glaucoma and its 
symptoms, the proper use of glaucoma medications, the side effects 
commonly associated with glaucoma medications, and ways to manage 
side effects. In addition, patients are advised to set an alarm clock to 
increase drug compliance and lead a stress-free life. This document is 
based on the National Institute for Health and Care Excellence Glaucoma 
Guidelines: Diagnosis and Management and has been translated 
into Nepali with expert assistance. At the return visit 1  month later, 
patients were asked the same questionnaire to assess the effect of the 
pharmacist’s intervention.

With the help of SPSS-16, descriptive statistics are used to show 
population data as percentages and frequencies. Knowledge and 
commitment scores are expressed as mean±standard deviation. 
Level of knowledge and adherence to medication before and after 
the intervention were assessed with paired t-tests and expressed as 
p-values. The relationship between the level of knowledge and the 
level of drug compliance was evaluated with the bivariate Spearman 
correlation test. The reason for the drug not meeting the two time 
points is shown as a percentage and p-value.

RESULTS

Study variables
A total of 103 patients were enrolled in the study, and only 88 patients 
were followed up after 1  month. The demographic and glaucoma-
related variables are presented in Table  1. The highest percentage 

(about 44%) of enrolled patients was in the age group ≥59 years and 
males (about 68%). About 81% of the patients were married, and 66% 
lived in joint families. Most of the patients had acquired school-level 
education (50%), while the illiterate patients occupied 35% of the 
study. Less than 15% of the patients were educated up to intermediate 
(10+2) and bachelor level (undergraduate degree). The most common 
religion was found to be Hinduism (90%).

Most of the patients (38%) had a history of OAG for more than 2 years, 
with fair vision in about 56% of the patients. In the study site, glaucoma 
tests consisted of tonometry, ophthalmoscopy, perimetry, gonioscopy, 
and pachymetry in about 98% of cases.

Influence of intervention on knowledge and adherence levels
The findings on knowledge level about glaucoma and adherence level to 
glaucoma therapy are shown in Table 2. The scoring of knowledge level 
and adherence level is different. A lower score of knowledge represents 
poor knowledge, while a lower score of medication adherence level 
indicates high adherence. Before intervention, it was found that only 
about 12% of patients had good knowledge about glaucoma, but after 
intervention, about 81% of patients showed a good level of knowledge. 
Similarly, only about 31% of patients showed high adherence to 
glaucoma therapy before intervention which improved to 73% after 
intervention. A significant difference was observed in both knowledge 
level and adherence level before and after the intervention (p<0.001) 
suggesting that an intervention by a pharmacist was effective.

Correlation between knowledge and adherence levels
The correlation between knowledge level and adherence level was 
studied with the help of the Spearman correlation coefficient (Table 3). 
It was observed that the Spearman correlation coefficients are negative 
for both before and after intervention, which means that when the 
score of knowledge is increased, the score of medication adherence is 
decreased, and a decreased medication adherence score represents high 
adherence. Even though the correlation coefficient was negative before 
intervention, there was no significant correlation between knowledge 
level and medication adherence level suggesting that a change in 
knowledge level did not improve medication adherence significantly. 
A  similar correlation was also studied after the intervention, and a 
negative correlation was also observed in this case. Since the difference 
between the mean scores of knowledge and medication adherence 
was significant (p=0.045), improving the knowledge level through 
an intervention by a pharmacist improved medication adherence by 
reducing the score of medication adherence.

Causes of non-adherence to glaucoma therapy
Nine possible causes behind non-adherence to glaucoma therapy 
were proposed in the questionnaire, and the responses are given in 
Table  4. A  study showed that the most common cause behind non-
adherence was forgetfulness (57.3%), followed by a very stressful 
life (44.7%) before intervention. Similarly, about 26% responded that 
they experienced difficulty with the medication time as a cause of non-
adherence. After a pharmacist intervention, forgetfulness (12.6%) and 
a very stressful life (1.9%) were the common responses as reasons 
behind non-adherence to glaucoma therapy. When the responses were 
compared before and after the intervention, most of the responses were 
significantly different.

DISCUSSION

The current investigation revealed that the majority of the patients fell 
into the 60–69-year age range, which was comparable with a study of a 
similar nature conducted in India [18]. The highest number of patients 
with OAG at age 59 may be due to the greater risk of OAG in people 
over 40 [14]. This study revealed that men (68%) have a higher risk of 
OAG, which was comparable with a study in which men made up 51% 
of the patient population [19]. About 80.6% of patients were married 
in this study because the majority of the participants were under 
59 years old, and a similar finding was found in a study by Mbadugha 
and Onakoya [20].

Table 1: Demographic and glaucoma‑related variables

Demographic 
variables

Percentage 
(frequency)

Glaucoma related 
variables

Percentage 
(frequency)

Age (Years) Duration of 
glaucoma

18–28 2.9 (3) <1 month 14.6 (15)
29–38 9.7 (10) 1–6 month 24.3 (25)
39–48 18.4 (19) 6 month–1 year 14.6 (15)
49–58 25.2 (26) 1–2 years 8.7 (9)
≥59 43.7 (45) >2 years 37.9 (39)

Gender Glaucoma 
examination

Male 68 (70) Tonometry 0
Female 32 (33) Ophthalmoscopy 0

Marital status Perimetry 0
Married 80.6 (83) Gonioscopy 0
Unmarried 1 (1) Pachymetry 1.9 (2)
Widow/
widower

18.4 (19) All of the above 
option

98.1 (101)

Ethnicity Vision Profile
Hindu 90.3 (93) Bad 12.6 (13)
Muslim 9.7 (10) Fair 56.3 (58)
Buddhist 0 Good 31.1 (32)
Christian 0

Family type
Nuclear 34 (35)
Joint 66 (68)

Education level
Illiterate 35 (36)
School level 49.5 (51)
Intermediate 6.8 (7)
Bachelor or 
above

8.7 (9) 
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Patients’ awareness of glaucoma was lacking before intervention but 
improved following it, and the findings of this study were consistent 
with those of a study carried out in India [14]. The improved knowledge 
after intervention indicated that the information and leaflet provided 
by the pharmacist were responsible for this improvement.

Before intervention, the mean score for adherence level was medium 
(1.19), which was comparable to the result of a study by Movahedinejad 
and Hajbaghery [21]. After the intervention, 72.8% of patients were 
highly adherence to glaucoma therapy. This improvement might be 
attributable to the cellphone alarm that the pharmacist recommended 
during the session.

In this study, there was a significant difference between the scores for 
medication adherence and knowledge of glaucoma, demonstrating 
that pharmacist intervention was successful in improving patient 
knowledge, which will ultimately improve medication adherence. The 

findings of Mansouri et al., who came to the conclusion that enhancing 
patient adherence required education, confirmed the findings [22].

This study went on to state that forgetfulness and a very stressful 
lifestyle were the main reasons people did not follow their glaucoma 
treatment regimens, which was supported by earlier research [7,23-25] 
that found similar factors to be significant barriers to medication 
non-adherence. Other studies have shown that an excessive number 
of medications, problems in scheduling times for medical visits, side 
effects of glaucoma medications, forgetting the medications, difficulties 
while using eye drops, and impatience were among the most important 
factors affecting patient adherence to glaucoma medications [21].

CONCLUSION

The findings of this study showed that a pharmacist intervention was 
effective in improving knowledge about open-angle glaucoma, which 
in turn improved adherence to glaucoma therapy. Furthermore, an 
intervention was also required to minimize forgetfulness among 
glaucoma patients, which was found to be a major cause of medication 
non-adherence. An intervention in the form of verbal counseling and 
an information leaflet would be effective for both literate and illiterate 
patients.
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Table 4: Causes of non‑adherence to glaucoma therapy

Reasons of non‑adherence Percentage (frequency) p

Before 
intervention

After 
intervention

I believe that the glaucoma 
does not cause vision loss

3.9 (4) 1.9 (2) 0.417

I cannot believe these 
medications are effective

1 (1) 0 0.320

I do not have much 
knowledge about this disease

5.8 (6) 0 0.014*

Forgetfulness 57.3 (59) 12.6 (13) ≤0.001*
Difficulties to understand 
how to use the medications

9.7 (10) 0 0.001*

Due to the side effects of 
medication

5.85 (6) 0 0.014*

Difficulties with the 
medication time

26.2 (27) 0 ≤0.001*

Lack of confidence in doctor 1.9 (2) 0 0.158
Very stressful life 44.7 (46) 1.9 (2) ≤0.001*
*Statistically significant (p<0.05)

Table 2: Knowledge and adherence levels before and after intervention

Knowledge level, percentage (frequency)

Intervention Good knowledge (7–10) Fair knowledge (4–6) Poor knowledge (<4) Mean score (SD) p
Before intervention 11.7 (12) 28.2 (29) 60.2 (62) 3.36 (2.55) <0.001*
After intervention 80.6 (83) 4.9 (5) 0 8.57 (1.28)

Medication adherence level, percentage (frequency)
Intervention High adherence (0) Medium adherence (1–2) Low adherence (3–4) Mean score (SD) p
Before intervention 31.1 (32) 60.2 (62) 8.7 (9) 1.19 (1.06) <0.001*
After intervention 72.8 (75) 12.6 (13) 0 0.15 (0.36)
*Statistically significant (p<0.05). SD: Standard deviation 

Table 3: Correlation between knowledge and adherence levels

Parameters Spearman 
correlation 
coefficient

Frequency p

Before intervention
Score of knowledge level −0.113 103 0.257
Score of medication 
adherence level

After Intervention
Score of knowledge level −0.214 88 0.045*
Score of medication 
adherence level

*Statistically significant (p<0.05)



75

Asian J Pharm Clin Res, Vol 17, Issue 1, 2024, 72-75
	 Karn and Gurung

Rupandehi and Dr. Suman Thapa, Glaucoma Specialists, Til Ganga Eye 
Institute, Kathmandu, for successful coordination and conduction of 
research work. The author’s special thanks go to Mr. Muthu Krishnan for 
providing us with permission for the use of knowledge level assessment 
questionnaire for this research and finally, to Mr. Prakash Kumar Dutta 
for technical assistance.

REFERENCES

1.	 Walker R, Whittlesea C. Clinical Pharmacy and Therapeutics. 5th  ed. 
London: Churchiill Livingstone; 2012. p. 861-2.

2.	 Weinreb RN, Leung CK, Crowston JG, Medeiros FA, Friedman DS, 
Wiggs JL, et al. Primary open-angle glaucoma. Nat Rev Dis Primers 
2016;2:16067.

3.	 Wells BG, Dipiro JT, Schwinghammer TL, Dipiro CV. Pharmacotherapy 
Handbook. 7th ed. United States: The McGraw-Hill Companies; 2009. 
p. 719-21.

4.	 Distelhorst JS, Hughes GM. Open-angle glaucoma. Am Fam Physician 
2003;67:1937-43.

5.	 Gray TA, Fenerty C, Harper R, Spencer AF, Campbell M, Henson DB, 
et al. Individualised patient care as an adjunct to standard care for 
promoting adherence to ocular hypotensive therapy: An exploratory 
randomised controlled trial. Eye (Lond) 2012;26:407-17.

6.	 Optometric Clinical Practice Guideline. Care of the Patient with Open 
Angle Glaucoma 2011: 44-51 (OCP Guideline A).

7.	 Taylor SA, Galbraith SM, Mills RP. Causes of non-compliance with 
drug regimens in glaucoma patients: A  qualitative study. J  Ocul 
Pharmacol Ther 2002;18:401-9.

8.	 Ozar MA, Acar M, Yildrim C. Intraocular pressure-lowering effects of 
commonly used fixed combination drugs with timolol in the management 
of primary open angle glaucoma. Int J Ophthalmol 2014;7:832-6.

9.	 De Castro AN, Mesquita WA. Noncompliance with drug therapy 
of glaucoma: A  review about intervening factors. Braz J Pharm Sci 
2009;45:453-9.

10.	 Tham YC, Li X, Wong TY, Quigley HA, Aung T, Cheng CY. Global 
prevalence of glaucoma and projections of glaucoma burden through 
2040: A  systematic review and meta-analysis. Ophthalmology 
2014;121:2081-90.

11.	 Quigley HA, Broman AT. The number of people with glaucoma 
worldwide in 2010 and 2020. Br J Ophthalmol 2006;90:262-7.

12.	 Thapa SS, Paudyal I, Khanal S, Twyana SN, Paudyal G, Gurung  R, 
et al. A  population-based survey of the prevalence and types of 

glaucoma in Nepal: The Bhaktapur glaucoma study. Ophthalmology 
2012;119:759-64.

13.	 Paudyal I, Thapa SS, Paudyal G, Gurung R, Ruit S. Glaucoma at a 
tertiary referral eye hospital in Nepal. Nepal J Ophthalmol 2011;3:123-7.

14.	 Muthu KV, Baba D, Kumar R, Natarajan S, Swaminathan D. Prevalence 
of awareness and knowledge of glaucoma in urban Puducherry. Schol J 
Appl Med Sci 2015;3:2561-7.

15.	 Pérez-Escamilla B, Franco-Trigo L, Moullin JC, Martínez-Martínez F, 
García-Corpas JP. Identification of validated questionnaires to measure 
adherence to pharmacological antihypertensive treatments. Patient 
Prefer Adherence 2015;9:569-78.

16.	 Beyhaghi H, Reeve BB, Rodgers JE, Stearns SC. Psychometric 
properties of the four-item morisky green levine medication adherence 
scale among atherosclerosis risk in communities (ARIC) study 
participants. Value Health 2016;19:996-1001.

17.	 Ribeiro MV, Ribeiro LE, Ribeiro EA, Ferreira CV, Barbosa FT. 
Adherence assessment of eye drops in patients with glaucoma using 
8 item morisky score: A  cross sectional study. Rev Bras Oftalmol 
2016;75:432-7.

18.	 Vijaya L, George R, Paul PG, Baskaran M, Arvind H, Raju P, et al. 
Prevalence of open-angle glaucoma in a rural South Indian population. 
Invest Ophthalmol Vis Sci 2005;46:4461-8.

19.	 Sarkar S, Mardin C, Hennig A. Profile of the glaucomas and intervention 
in a large eye care centre in South-East Nepal. Nepal J Ophthalmol 
2010;2:3-9.

20.	 Mbadugha CA, Onakoya AO. The awareness, perceptions and 
experiences of primary open angle glaucoma patients in Lagos Nigeria. 
Sci Rep 2014;4:7585.

21.	 Movahedinejad T, Hajbaghery MA. Adherence to treatment in patients 
with open-angle glaucoma and its related factors. Electron Physician 
2016;8:2954-61.

22.	 Mansouri K, Iliev ME, Rohrer K, Shaarawy T. Compliance and 
knowledge about glaucoma in patients at tertiary glaucoma units. Int 
Ophthalmol 2011;31:369-76.

23.	 Lacey J, Cate H, Broadway DC. Barriers to adherence with glaucoma 
medications: A Qualitative research study. Eye (Lond) 2009;23:924-32.

24.	 Newman-Casey PA, Robin AL, Blachley T, Farris K, Heisler M, 
Resnicow K, et al. The most common barriers to glaucoma medication 
adherence: A cross-sectional survey. Ophthalmology 2015;122:1308-16.

25.	 Tsai JC, Mcclure CA, Ramos SE, Schlundt DG, Pichert JW. Compliance 
barriers in glaucoma: A  systematic classification. J  Glaucoma 
2003;12:393-8.


