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Abstract
Background. Glaucoma is a chronic, progressive optic neuropathy that can lead to irreversible blindness 
if left untreated. It is the leading cause of irreversible blindness globally. Effective management relies heavily 
on the control of intraocular pressure (IOP), typically through lifelong pharmacological treatment, but adher-
ence to therapy is often a challenge due to the asymptomatic nature of the disease.

Objectives. The primary aim of this study was to evaluate the predictive influence of the doctor–patient 
relationship, the quality of communication between doctor and patient, patient knowledge about glaucoma, 
and quality of life when adhering to therapeutic recommendations among a group of Polish glaucoma patients.

Materials and methods. This study was conducted at the Ophthalmology Outpatient Clinic of the Univer-
sity Clinical Hospital in Wrocław, Poland. A total of 190 patients were enrolled, and adherence to treatment 
was assessed using the Adherence to Refills and Medications Scale (ARMS). Additional variables included 
patient–physician communication (CAT-14), relationship quality (PDRQ-9), visual function (NEI VFQ-25), 
and glaucoma knowledge (GKQ-10).

Results. The results indicated that 58.9% of patients showed low adherence to their prescribed treatment. 
Satisfaction with doctor–patient communication, higher levels of knowledge about glaucoma, and better 
visual function were significantly associated with better adherence. The quality of the patient–physician 
relationship, while not statistically significant, also showed potential positive effects on adherence.

Conclusions. Improving patient education and enhancing the quality of communication between healthcare 
providers and patients are critical to increasing adherence to glaucoma treatment. Importantly, the study 
provides a valuable evidence base for developing adherence-enhancing strategies within the Polish healthcare 
system. Given the scarcity of such data in Central and Eastern Europe, our results may also inform similar 
efforts in the region. Designing culturally sensitive and system-specific interventions, such as brief com-
munication training for ophthalmologists or structured patient education programs, could help address 
persistent adherence challenges in chronic ophthalmic care.
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Background

Glaucoma is a chronic, progressive optic neuropathy 
characterized by damage to the optic nerve and the retinal 
nerve fiber layer, which may lead to irreversible blindness 
if left untreated.1 Globally, glaucoma is the leading cause 
of irreversible blindness, affecting more than 76 million 
individuals, with projections indicating that this num-
ber will increase to 112 million by 2040.2 It is particularly 
prevalent in older populations, non-White ethnicities, and 
individuals with a family history of the disease.1,3

There are 2 main types of glaucoma: primary open-an-
gle glaucoma (OAG) and angle-closure glaucoma (ACG). 
The former is the most common type and is often asymp-
tomatic until significant vision loss occurs, with up to 50% 
of patients unaware of their condition.4 In contrast, the lat-
ter displays more acute symptoms, such as eye pain, nausea, 
and blurred vision. If left untreated, it can lead to rapid and 
irreversible vision loss.​1

Given its progressive nature and the potential for ir-
reversible vision loss, early diagnosis and intervention 
are critical for the management of glaucoma. Diagnostic 
methods include the measurement of intraocular pressure 
(IOP), visual field testing, and imaging techniques such 
as optical coherence tomography (OCT). Intraocular pres-
sure remains the only modifiable risk factor for glaucoma, 
making its control the primary focus of treatment​.1,5,6

Pharmacological treatment, particularly in  the  form 
of eye drops, plays a crucial role in slowing the progres-
sion of glaucoma. Medications such as prostaglandin ana-
logues, β-blockers, and carbonic anhydrase inhibitors act 
to reduce the production or improve the outflow of aque-
ous humor, thereby lowering IOP. Patients require lifelong 
treatment and regular follow-up to ensure effective IOP 
control and to monitor disease progression. Failure to ad-
here to prescribed therapy can result in inadequate IOP 
control, which significantly increases the risk of disease 
progression and permanent visual impairment.1,7,8

Adherence to treatment is defined as the extent to which 
a patient’s behavior in taking medications corresponds 
to the prescribed treatment regimen.9 Several factors con-
tribute to difficulties in maintaining adherence to glau-
coma medications, particularly given the chronic and often 

asymptomatic nature of the disease. Without noticeable 
symptoms, patients may not fully recognize the severity 
of the condition or the importance of consistent medica-
tion use. This lack of symptomatic feedback can result 
in  reduced adherence, as  patients may mistakenly be-
lieve that the medication is unnecessary or provides no 
benefit.10,11Adherence to  treatment recommendations 
is  a  complex, multifaceted phenomenon. Various fac-
tors influencing adherence have been widely discussed 
in the literature.10–12 A common conclusion of many stud-
ies on adherence is the need for continued research and 
deeper analysis of the determinants of adherence.13

Adherence to treatment recommendations, particularly 
in chronic ophthalmic conditions such as glaucoma, dry 
eye disease (DED), and age-related macular degeneration 
(AMD), remains a global challenge. Numerous interna-
tional studies have demonstrated that non-adherence sig-
nificantly impairs treatment effectiveness and increases 
the risk of disease progression and vision loss. For exam-
ple, in a large-scale Japanese study on DED, only 10.2% 
of patients used eye drops at the frequency recommended 
in the treatment guidelines, with most patients applying 
drops only when experiencing symptoms, highlighting 
a symptom-driven, inconsistent use pattern.14 In Brazil, 
electronic monitoring of glaucoma medication use dem-
onstrated that 28% of patients were non-adherent, and this 
subgroup had significantly higher rates of disease progres-
sion and loss to follow-up rates.15 Likewise, an Irish study 
of patients with intermediate or advanced AMD found that 
40% of patients eligible for AREDS2 nutritional supplemen-
tation were not using the recommended vitamins, often 
due to a lack of physician recommendation or concerns 
about cost.16

These findings highlight the multifactorial nature of ad-
herence and the influence of both systemic and individual-
level determinants, including treatment complexity, health 
literacy, symptom visibility, and healthcare-related com-
munication. While some barriers are universal, others are 
shaped by local healthcare systems, cultural expectations, 
and patient–physician dynamics. In Poland, adherence 
in ophthalmology has received limited empirical atten-
tion, despite an aging population and a high prevalence 
of chronic eye diseases. Structural aspects of the Polish 

Highlights
	• Low treatment adherence: A substantial proportion (58.9%) of Polish glaucoma patients showed low adherence 
to prescribed therapy.

	• Communication and knowledge: Improved doctor–patient communication and greater patient knowledge about 
glaucoma were significantly associated with better adherence.

	• Role of visual function: Patients with better visual function were more likely to adhere to glaucoma treatment.
	• Patient–physician relationship: Although not statistically significant, a stronger patient–physician relationship 
showed a positive trend toward improved adherence, suggesting potential value for future interventions.
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healthcare system, such as the organization of outpatient 
care, reimbursement policies, and variability in access 
to ophthalmologists, may pose distinct challenges to main-
taining long-term adherence. Accordingly, investigating 
predictors of adherence in a Polish glaucoma cohort not 
only addresses a notable research gap but may also inform 
culturally and system-level tailored interventions.

Objectives

The aim of this study was to assess the predictive value 
of the doctor–patient relationship, the quality of patient–
physician communication, patient knowledge about 
glaucoma, and quality of  life in  relation to  adherence 
to the recommended treatment in a cohort of Polish pa-
tients receiving pharmacological treatment for glaucoma.

Materials and methods

The study was conducted between January and Sep-
tember 2019 at  the Ophthalmology Outpatient Clinic, 
University Clinical Hospital, in Wrocław, Poland. A to-
tal of 190 patients who met the inclusion criteria were 
enrolled. Each participant received written information 
detailing the study’s purpose and procedures, and writ-
ten informed consent was obtained prior to participation. 
The study was conducted during a single follow-up visit 
at the ophthalmology clinic. The research was approved 
by the Bioethics Committee of Wroclaw Medical Univer-
sity (approval No. KB 305/2018).

Inclusion criteria included a confirmed diagnosis of glau-
coma at least 6 months earlier, current use of anti-glau-
coma pharmacotherapy, being aged 18 or older, the ability 
to independently complete the study questionnaires, and 
a willingness to provide informed consent for participation.

Exclusion criteria comprised a cognitive impairment 
score of less than 24, which was defined as a Mini-Mental 
State Examination (MMSE), a lack of the manual dexterity 
required for the proper administration of anti-glaucoma 
medications (necessitating assistance from a third party), 
and the  presence of  significantly exacerbated chronic 
conditions.

The Adherence to Refills and Medications Scale (ARMS) 
is a 12-item questionnaire designed to assess adherence 
to pharmacological treatment in patients with chronic con-
ditions. Responses are evaluated on a 4-point Likert scale, 
with options ranging from 1 (never) to 4 (most of the time). 
The total score ranges from 12, indicating optimal ad-
herence, to 48, reflecting a complete lack of adherence 
to prescribed pharmacotherapy. This instrument, devel-
oped by Kripalani et al. in 2009, specifically targets the as-
sessment of adherence to medication regimens for chronic 
diseases that require prolonged, often lifelong, treatment. 
The questionnaire prompts patients to evaluate not only 

their consistency in taking medications and their adher-
ence to the prescribed dosage and timing, but also their 
fulfillment of prescriptions and ability to plan and main-
tain the necessary medication supplies to ensure uninter-
rupted therapy.17 The tool has been linguistically validated 
for use in Polish, with the adaptation conducted among 
a group of patients with hypertension.18 For the purposes 
of the study, an evaluation of the psychometric properties 
of the assessment tool was conducted. The findings con-
firmed the tool’s validity for use among patients with glau-
coma (Cronbach’s α = 0.726, mean inter-item correlation 
r = 0.187). Patients were categorized into 2 groups based 
on their adherence levels to therapeutic recommendations: 
group I – low adherence (16–48 points) and group II – high 
adherence (12–15 points). This division was determined 
by the median ARMS score observed in the study group 
(Me = 16).

The Communication Assessment Tool (CAT-14) was 
employed to evaluate the quality of communication be-
tween patients and physicians. Developed by Makoul et al. 
in 2007, this instrument consists of 14  items, address-
ing both verbal and non-verbal communication, as well 
as the physician’s attentiveness, engagement, and empa-
thy. Responses are measured using a 5-point Likert scale: 
1 – inadequate, 2 – sufficient, 3 – good, 4 – very good, 
and 5 – excellent. To assess the physician’s interpersonal 
and communication skills, the average score across all 
14 items and the percentage of responses rated as excellent 
are utilized. The total score ranges from 14 to 70 points, 
with higher scores indicating a better perceived quality 
of communication.19 The questionnaire has been culturally 
adapted for use in the Polish population.20

The Patient–Doctor Relationship Questionnaire (PDRQ-
9) was used to assess the quality of the relationship between 
patients and their physicians. This instrument consists 
of nine items and was developed by Van der Feltz-Cornelis 
et al. in 2004. Responses are rated on a Likert scale, ranging 
from 1 (strongly disagree) to 5 (strongly agree). The total 
score ranges from 9, indicating the poorest possible re-
lationship, to 45, representing an ideal relationship.21–23 
As the PDRQ-9 had not undergone cultural adaptation 
for use in Poland, a validation of the tool was conducted 
specifically for glaucoma patients as part of this study, 
demonstrating strong psychometric properties (Cron-
bach’s α = 0.937, with an average inter-item correlation 
of r = 0.626).

The National Eye Institute Visual Function Question-
naire (NEI VFQ-25), published by Mangione et al. in 2001, 
was employed to evaluate the  impact of visual impair-
ment and related symptoms on general health domains 
such as emotional wellbeing, social functioning, and task-
related visual capabilities in daily life. The questionnaire 
includes items that assess general health and vision sta-
tus, difficulties with specific tasks, and limitations caused 
by visual problems. The survey consists of 3 sections, with 
respondents answering a  total of  25  closed questions. 
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The original numeric values from the survey were recoded 
so that higher scores indicate better functioning. Each 
item was then converted to a scale from 0 to 100, where 
0 represents the lowest possible score and 100 the highest. 
The final score is calculated as the average of all subscale 
items completed by the respondent, with lower scores in-
dicating a greater impact of visual impairment on quality 
of life.24,25

The  Glaucoma Knowledge Questionnaire (GKQ-10) 
is a custom-developed tool designed to assess patients’ 
knowledge of glaucoma. The reliability (internal consis-
tency) of the questionnaire was evaluated as part of this 
study. The questionnaire consists of 10 items assessing 
sources of knowledge about the disease, its definition, 
the  possibility of  a  complete cure, the  consequences 
of untreated glaucoma, and the proper use of eye drops. 
The  maximum possible score is  21, with a  minimum 
of 0. The results of the GKQ-10 validation are presented 
in Table 1, with a Cronbach’s α = 0.734, indicating satisfac-
tory reliability. The tool demonstrates adequate psycho-
metric properties and is suitable for use among glaucoma 
patients. Sociodemographic and clinical data for the study 
population were collected through a custom questionnaire, 
hospital registry, and medical records.

The results of the survey analysis were subjected to sta-
tistical evaluation. The distribution of all quantitative 
parameters was tested for conformity with the normal 
distribution using the Kolmogorov–Smirnov and Shapiro–
Wilk tests. For quantitative features, the following were 
calculated: the mean values (M), standard deviations (SD), 
medians (Me), lower (Q1) and upper quartiles (Q3), as well 
as extreme values: the minimum (Min) and maximum 
(Max). The significance of differences between average 
values for features with distributions that significantly 
deviated from normal or had heterogeneous variances 
between 2 groups was assessed using the Mann–Whit-
ney U test. For nominal and ordinal qualitative variables, 

frequencies (n) and percentages (%) were calculated and 
presented in contingency tables (multidimensional). Hy-
potheses of no association between qualitative variables 
were tested using Pearson’s χ2 test or Fisher’s exact test. 
A correlation between variables was considered significant 
if the test result was p < 0.05. Receiver operating char-
acteristic (ROC) curves and Youden’s index were used 
to determine the cutoff values for continuous and discrete 
variables. The diagnostic (classification) ability of the pa-
rameters that were analyzed was assessed using the area 
under the ROC curve (AUC). Additionally, sensitivity and 
specificity were estimated for dichotomous cutoff values. 
To assess the impact of quantitative variables on the like-
lihood of high adherence, the values of  the univariate 
logistic regression coefficients (b) and their significance 
were estimated for each predictor. In all statistical tests, 
a significance level of p < 0.05 was considered statistically 
significant. The statistical analysis was conducted using 
Statistica v. 13.3 (TIBCO Software Inc., Tulsa, USA).

Results

Sociodemographic characteristics 
of the study population

A total of  190  individuals participated in  the  study, 
comprising 124 women (65.3%) and 66 men (34.7%), with 
an age range of 25–88 years (M = 69, SD = 11.2). The larg-
est proportion of participants had completed secondary 
education (36.3%) or  vocational training (32.1%), and 
the majority were retired at the time of data collection 
(77.9%). Most participants were in marital or domestic 
partnerships (65.8%), residing either with their partner 
(45.3%) or with other family members (44.2%). Addition-
ally, 68.4% of the sample lived in urban areas. These so-
ciodemographic data are summarized in Table 2.

Table 1. Validation results of the Glaucoma Knowledge Questionnaire (GKQ-10)

Item (question) M* SD* r* α*

1. Main source of knowledge about glaucoma (0–5 points) 10.0 2.2 0.283 0.512

2. Definition of the disease (0–3 points) 10.5 2.3 0.180 0.554

3. Possibility of a complete cure (0–1 point) 11.2 2.4 0.407 0.507

4. Possibility of total blindness (0–1 point) 11.2 2.5 0.356 0.519

5. Impact of medications on disease progression (0–1 point) 11.1 2.5 0.248 0.533

6. Possibility of discontinuing therapy (0–1 point) 11.1 2.5 0.392 0.526

7. Consequences of discontinuing therapy (0–1 point) 11.1 2.5 0.291 0.527

8. Importance of proper eye drop administration (0–1 point) 11.2 2.4 0.364 0.511

9. Time intervals between eye drop administrations (0–1 point) 11.3 2.4 0.409 0.493

10. Techniques for proper eye drop administration (0–6 points) 9.2 1.9 0.303 0.555

M = 12.0 points; SD = 2.6 points; Me [Q1; Q3] = 12 [10; 14]; n = 190; α = 0.734, average inter-item correlation r = 0.221, where: M* – mean after item removal, 
SD* – standard deviation after item removal, r* – item-scale linear correlation coefficient after item removal, α* – Cronbach’s alpha after item removal. 
M – mean; Me – median.



Adv Clin Exp Med. 2026 5

Clinical characteristics of the study 
population

The majority of participants had been diagnosed with 
glaucoma at least 10 years earlier (44.7%). All individuals 
were undergoing pharmacological treatment, with a sub-
set also receiving adjunctive therapies, including laser 
treatment (10.5%) or surgical intervention (12.1%). Most 
of the patients were using a single anti-glaucoma medica-
tion (62.1%), typically administered twice daily (69.5%). 
Seventy-five percent of the patients had other systemic co-
morbidities. The detailed results are presented in Table 3,4.

Adherence to therapeutic 
recommendations among the glaucoma 
patients in the study

In the cohort of glaucoma patients examined, over half 
exhibited a low level of adherence to their prescribed treat-
ment (58.9%). The mean adherence score, as assessed using 
the ARMS scale, was 16.3 ±2.7 points across the group 
(Table 5), highlighting a generally low adherence level 
within this population.

Table 2. Sociodemographic characteristics of the study population

Characteristic (variable)
Total, n = 190

n %

Gender

Men 66 34.7

Women 124 65.3

Age [years]

M (SD) 69.0 (11.2)

Me [Q1; Q3] 70 [63; 77]

Min–Max 25–88

Education

Primary 32 16.8

Vocational 61 32.1

Secondary 69 36.3

Higher 28 14.7

Marital status

Single 65 34.2

In a relationship 125 65.8

Occupational activity

Employed 31 16.3

Student 1 0.5

On disability pension 6 3.2

Retired 148 77.9

Unemployed 4 2.1

Place of residence

Rural area 60 31.6

Urban area 130 68.4

Living status

Living with spouse/partner 86 45.3

Living with family 84 44.2

Living alone 20 10.5

M – mean; SD – standard deviation; Me – median; Q1 – lower quartile; 
Q3 – upper quartile; Min – minimum value; Max – maximum value; 
n – number; % – percentage.

Table 3. Clinical characteristics of glaucoma in the study population

Characteristic (variable)
Total, n = 190

n %

Disease duration [years] 

M (SD) 11.3 (6.8) –

Me [Q1; Q3] 10 [5; 15] –

Min–Max 1–40 –

Disease duration

1–5 years 48 25.3

6–10 years 57 30.0

More than 10 years 85 44.7

Type of glaucoma treatment*

Pharmacological treatment 190 100.0

Laser therapy 20 10.5

Surgical intervention 23 12.1

Number of glaucoma medications currently in use

1 118 62.1

2 62 32.6

3 10 5.3

Frequency of daily medication administration

Once per day 51 26.8

Twice per day 132 69.5

Three times per day 7 3.7

Percentages do not add up to 100% as multiple responses were allowed. 
M – mean; SD – standard deviation; Me – median; Q1 – 1st quartile; 
Q3 – 3rd quartile; Min – minimum value; Max – maximum value.

Table 4. Clinical characteristics of patients – chronic diseases

Comorbidities
Total, n = 190

n %

Hypertension 89 46.8

Diabetes 40 21.1

Asthma 5 2.6

Osteoporosis 5 2.6

Kidney failure 4 2.1

No other chronic conditions 47 24.7
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Assessment of therapeutic communication 
between patients and physicians, 
measured with the CAT-14 questionnaire, 
in the glaucoma patient group

An  analysis of  communication quality indicated 
a high level of patient satisfaction with their interactions 
with the physician. The mean score across the 14 items 
of the questionnaire was 3.30 ±0.69. However, only 3.7% 
of responses rated the communication as excellent, giving 
the maximum possible score of 70 points (5 points per 
item). These findings are presented in Table 6.

The CAT-14 questionnaire results revealed that the high-
est percentage of  excellent ratings was observed for 

the following: question 12, which addressed the physician’s 
discussion of future steps and follow-up plans with the pa-
tient (10.0%); question 2, related to treating the patient with 
respect (9.5%); and question 7, concerning the provision 
of all the information that was expected (9.5%). The lowest 
percentage of excellent ratings was associated with ques-
tions about the physician’s interest in the patient’s opin-
ion on their health (question 3), encouraging the patient 
to ask questions (question 10), and involving the patient 
in decision-making (question 11). The detailed results are 
presented in Table 7.

Assessment of the patient–physician 
relationship, measured with the PDRQ-
9 questionnaire, in the glaucoma 
patient group

In the studied group of glaucoma patients, the mean 
score for the patient–physician relationship, as measured 
using the PDRQ-9 questionnaire, was 30.4 ±6.2, indicating 
a moderate overall rating of the relationship. The analysis 
revealed that the largest proportion of respondents rated 
their relationship with their ophthalmologist as  poor 
(42.1%). These results are summarized in Table 8.

The evaluation of  the patient–physician relationship 
using the PDRQ-9 questionnaire allowed the entire co-
hort to be divided into 3 subgroups based on the PDRQ-9 
scores:

–  Group I – poor rating (PDRQ-9 sten scores 1–4), 
n = 80 patients;

–  Group II –  average rating (PDRQ-9 sten scores  5 
and 6), n = 65 patients;

–  Group III – good rating (PDRQ-9 sten scores 7–10), 
n = 45 patients.

Table 5. Results of the assessment of adherence to pharmacological 
recommendations (Adherence to Refills and Medications Scale (ARMS)) 
in glaucoma patients

Variable M (SD) Me [Q1; Q3] Min–Max

Total score 16.3 (2.7) 16 [14; 18] 12–25

Adherence level n (%)

Low (16–48 score) 112 (58.9%)

High (12–15 score) 78 (41.1%)

M – mean; SD – standard deviation; Me – median; Q1 – 1st quartile; 
Q3 – 3rd quartile; Min – minimum value; Max – maximum value.

Table 6. Results of the assessment of patient–physician communication 
quality (Communication Assessment Tool (CAT-14)) 

Variable M (SD) Me [Q1; Q3] Min–Max

CAT-14 (mean score of 14 items) 3.30 (0.69) 3.1 [3.0; 3.6] 1.7 – 5.0

Excellent ratings (CAT-14 = 5) 7 (3.7%)

M – mean; SD – standard deviation; Me – median; Q1 – 1st quartile; 
Q3 – 3rd quartile; Min – minimum value; Max – maximum value.

Table 7. Results of the assessment of patient–physician communication quality ((Communication Assessment Tool (CAT-14)) 

Item (question) M SD Me [Q1; Q3] n %

  1. Greeted me in a way that made me feel comfortable 3.33 0.72 3 [3; 4] 15 7.9

  2. Treated me with respect 3.38 0.72 3 [3; 4] 18 9.5

  3. Showed interest in my opinion about my health 3.27 0.76 3 [3; 4] 13 6.8

  4. Understood my main health concerns 3.31 0.77 3 [3; 4] 16 8.4

  5. Paid attention to me (looked at me, listened carefully) 3.30 0.81 3 [3; 4] 16 8.4

  6. Did not interrupt me while I was speaking 3.32 0.77 3 [3; 4] 17 8.9

  7. Provided me with all the information I expected 3.41 0.82 3 [3; 4] 18 9.5

  8. Spoke in a way I could understand 3.23 0.79 3 [3; 4] 16 8.4

  9. Made sure I understood everything 3.29 0.79 3 [3; 4] 14 7.4

10. Encouraged me to ask questions 3.05 0.86 3 [3; 3] 13 6.8

11. Allowed me to participate in decision-making 3.13 0.86 3 [3; 4] 13 6.8

12. Discussed the next steps with me, including follow-up plans 3.46 0.81 3 [3; 4] 19 10.0

13. Showed care and concern for me 3.33 0.82 3 [3; 4] 14 7.4

14. Spent enough time with me 3.34 0.85 3 [3; 4] 16 8.4

M – mean; SD – standard deviation; Me – median; Q1 – lower quartile; Q3 – upper quartile; n – number of excellent ratings; % – percentage of excellent 
ratings.
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Assessment of quality of life, measured 
with the NEI VFQ-25 questionnaire, 
in the glaucoma patient group

In the studied group of glaucoma patients, the mean score 
for the impact of visual impairment and symptoms on qual-
ity of life, as measured using the NEI VFQ-25 questionnaire, 
was 73.5 ±16.9 points. This finding indicates a relatively 
high quality of life, with limited impact of visual symp-
toms on patients’ daily functioning. Only 2.1% of respon-
dents reported a poor level of visual function, while 35.3% 
rated their visual function as average and 62.6% assessed 
it as good. The detailed results are summarized in Table 9.

The evaluation of visual function using the NEI VFQ-
25 questionnaire allowed the cohort to be categorized into 
3 subgroups based on NEI VFQ-25 scores:

–  Group I – poor visual function (NEI VFQ 0–40 points), 
n = 4 patients;

–  Group II – average visual function (NEI VFQ 40–
70 points), n = 67 patients;

–  Group III –  good visual function (NEI VFQ 70–
100 points), n = 119 patients.

Assessment of knowledge levels using 
the GKQ-10 questionnaire in the glaucoma 
patient group

The evaluation of glaucoma-related knowledge was per-
formed using a custom-designed tool. The total knowledge 
score, with scores ranging from 0 to 21 points, was calculated 

based on responses to 10 questions. The raw scores were 
converted into sten scores (ranging from 1 to 10), and each 
participant was then classified into 1 of 3 categories based 
on their knowledge level: low, average, or high.

The findings demonstrate that a significant proportion 
of patients had either a high (34.7%) or an average (34.2%) 
level of knowledge about their condition. A smaller propor-
tion of patients had a low level of glaucoma-related knowledge 
(31.1%). The raw scores, sten scores, and distribution of pa-
tients across knowledge categories are detailed in Table 10.

The  assessment of  knowledge, as  measured using 
the GKQ-10 questionnaire, allowed the study cohort to be 
divided into 3 subgroups based on GKQ-10 results:

–  Group I – low knowledge level (GKQ-10 sten scores 
1–4), n = 59 patients;

–  Group II – average knowledge level (GKQ-10 sten 
scores 5 and 6), n = 65 patients;

–  Group III – high knowledge level (GKQ-10 sten scores 
7–10), n = 66 patients.

The impact of patient satisfaction with 
therapeutic communication on adherence 
to therapeutic recommendations 
in glaucoma patients

The association between the quality of communication 
between patients and their ophthalmologists, assessed using 
the CAT-14 questionnaire, and adherence to therapeutic rec-
ommendations, measured using the ARMS questionnaire, 
was statistically significant (p < 0.01). A weak but statistically 
significant negative correlation was observed between adher-
ence to therapeutic recommendations (ARMS) and physi-
cian–patient communication (CAT), indicating that patients 
who rated communication with their physician more highly 
tended to adhere more closely to therapeutic guidelines.

Receiver operating characteristic curve analysis was 
used to determine the cutoff value for communication 
satisfaction (Fig. 1). For CAT scores ≥3.25, test sensitivity 
was 62.8%, specificity was 68.8%, and the AUC was 0.664. 
The lower limit of the 95% confidence interval (95% CI) 
for the AUC was 0.583, exceeding the acceptable threshold 
of 0.5, which indicates that a communication satisfaction–
based test may be useful in classifying patients as adherent 
or non-adherent to therapeutic recommendations.

Table 8. Results of the assessment of the patient–ophthalmologist 
relationship (PDQR-9)

Variable M (SD) Me [Q1;Q3] Min–Max

Total score 30.4 (6.2) 28.5 [27; 33] 14–45

Quality of relationship (sten) 5.5 (2.0) 6 [4; 7] 1–10

Relationship 
rating, n (%)

Poor (1–4 sten) 80 (42.1)

Average (5, 6 sten) 65 (34.2)

Good (7–10 sten) 45 (23.7)

M – mean; SD – standard deviation; Me – median; Q1 – lower quartile; 
Q3 – upper quartile; Min – minimum value; Max – maximum value.

Table 9. Results of visual function assessment National Eye Institute Visual 
Function Questionnaire (NEI VFQ-25)

Variable M (SD) Me [Q1; Q3] Min–Max

Total score 73.5 (16.9) 77 [58; 87] 29.8–100

Visual 
function 
level, n (%)

Poor 
(0–40 points)

4 (2.1)

Average 
(40–70 points)

67 (35.3)

Good 
(70–100 points)

119 (62.6)

M – mean; SD – standard deviation; Me – median; Q1 – lower quartile; 
Q3 – upper quartile; Min – minimum value; Max – maximum value.

Table 10. Results of the glaucoma knowledge assessment (Glaucoma 
Knowledge Questionnaire (GKQ-10))

Variable M (SD) Me [Q1; Q3] Min–Max

Glaucoma knowledge (total score) 12.0 (2.6) 12 [10; 14] 4.5–18

Glaucoma knowledge (sten scores) 5.5 (2.0) 6 [4; 7] 1–10

Knowledge 
level, n (%)

Low (1–4 sten) 59 (31.1%)

Average (5, 6 sten) 65 (34.2%)

High (7–10 sten) 66 (34.7%)

M – mean; SD – standard deviation; Me – median; Q1 – lower quartile; 
Q3 – upper quartile; Min – minimum value; Max – maximum value.
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Comparative analysis revealed that patients with high 
adherence (ARMS ≤ 15) reported higher communication 
satisfaction than those with low adherence (ARMS > 15), 
with mean scores of 3.53 ±0.75 vs 3.13 ±0.59. Among those 
with high adherence, 31.2% expressed greater satisfaction 
with communication (CAT ≥ 3.25 points), while 37.2% 
of those with low adherence reported lower satisfaction 
(CAT < 3.25 points). These findings indicate that satisfac-
tion with physician communication, as measured using 
the CAT questionnaire, is a statistically significant factor 
influencing adherence to therapeutic recommendations 
(p < 0.001), particularly with CAT scores ≥ 3.25 (p < 0.001). 
The detailed results are shown in Supplementary Table 1.

Univariate logistic regression analysis indicated that both 
higher physician–patient communication scores (CAT-14) 
and a CAT-14 score ≥3.25 were significant positive predic-
tors of high adherence to therapeutic recommendations. 
In patients with CAT-14 scores ≥3.25, the likelihood of high 
adherence was nearly 4 times higher than in patients with 
lower communication scores (odds ratio (OR) = 3.72). These 
findings are presented in Supplementary Table 2.

The impact of the patient–physician 
relationship on adherence to therapeutic 
recommendations in glaucoma patients

The  association between the  quality of  the  pa-
tient–ophthalmologist relationship, as  assessed using 
the PDRQ-9 questionnaire, and adherence to therapeutic 

recommendations, measured with the ARMS question-
naire, was not statistically significant when raw scores 
were analyzed (p > 0.05).

The  influence of  the  patient–physician relationship 
on adherence to therapeutic recommendations appears 
to be minimal. The lower limit of the 95% CI for the ROC 
curve was below 0.5 (AUC = 0.476), indicating weak dis-
criminatory ability for classifying patients as adherent 
or non-adherent based on this criterion. The results are 
presented in Fig. 2.

A comparative analysis showed that patients with high 
adherence (ARMS ≤ 15) reported better relationships with 
their physician compared to those with low adherence 
(ARMS > 15), with scores of 31.7 ±6.6 vs 29.5 ±5.8. Most 
patients with high adherence (96.2%) had a better patient–
physician relationship (PDRQ-9 ≥ 26 points), while only 
17.9% of those with low adherence had a poorer relationship 
with their physician (PDRQ-9 < 26 points). The analysis 
indicated that the patient–physician relationship, as mea-
sured by the PDRQ-9 questionnaire, is not a statistically 
significant predictor of adherence (p = 0.163). However, 
a relationship score of PDRQ-9 ≥ 26 points may be as-
sociated with adherence in this patient group (p < 0.003). 
The results are summarized in Supplementary Table 3.

Univariate logistic regression analysis showed that both 
a better patient–physician relationship, as measured us-
ing the PDRQ-9, and a PDRQ-9 score ≥ 26 are significant 

Fig. 1. Receiver operating characteristic (ROC) curve and communication 
cutoff value distinguishing between adherent and non-adherent 
patients. For Communication Assessment Tool (CAT-14) ≥ 3.25 points, 
the sensitivity of the communication-based test is 62.8% and specificity 
is 68.8%. Area under the ROC curve (AUC): 0.664

Fig. 2. Receiver operating characteristic (ROC) curve and cutoff 
point for the patient–physician relationship that differentiates 
between adherent and non-adherent patients. For Patient–Doctor 
Relationship Questionnaire (PDRQ- 9) ≥26 points, the test sensitivity for 
communication assessment is 96.2%, and specificity is 17.9%. Area under 
the ROC curve (AUC): 0.559
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positive predictors of adherence to therapeutic recom-
mendations. Among patients with a PDRQ-9 score ≥26, 
the likelihood of high adherence was more than 5 times 
higher than among those with lower scores (OR = 5.44). 
However, the 95% CI (1.56–19.0) was quite wide.

The impact of quality of life on adherence 
to therapeutic recommendations 
in glaucoma patients

The  association between visual function, as  mea-
sured using the NEI VFQ-25 questionnaire, and adher-
ence to  therapeutic recommendations, measured with 
the ARMS questionnaire, was of limited significance for 
the raw data. The Spearman’s rank correlation coefficient 
(rho = −0.069) did not differ significantly from zero.

Receiver operating characteristic curve analysis was used 
to determine the cutoff value for visual function (Fig. 3). 
For NEI VFQ scores ≥ 68, test sensitivity was 75.6% and 
specificity was 42.0%, with an AUC of 0.585. The lower 
limit of the 95% CI for the AUC was 0.502, which exceeded 
the accepted threshold of 0.5, suggesting that a visual func-
tion–based test may be useful in distinguishing between 
patients who adhere to therapeutic recommendations and 
those who do not.

Comparative analysis showed that patients with high 
adherence (ARMS ≤ 15) reported higher visual function 
scores than those with low adherence (ARMS > 15), with 

scores of 76.2 ±17.0 vs 71.7 ±16.7, respectively. The majority 
of patients with high adherence (71.8%) rated their visual 
function as good (NEI VFQ-25 ≥ 70 points), whereas less 
than half (42%) of patients with low adherence rated their 
visual function as average (NEI VFQ-25 40–70 points). Only 
1.8% (n = 2) of patients with low adherence rated their visual 
function as poor (NEI VFQ-25 0–40 points). These findings 
indicate that visual function, as measured by the NEI VFQ-
25, is a statistically significant factor influencing adherence 
to therapeutic recommendations (p = 0.048). Detailed re-
sults are summarized in Supplementary Table 5.

Univariate logistic regression analysis showed that 
a higher visual function score (NEI VFQ-25 ≥ 68 points) 
is a significant positive predictor of adherence to thera-
peutic recommendations (b = 0.81; p = 0.013). The results 
are summarized in Supplementary Table 4.

The impact of glaucoma knowledge 
on adherence to therapeutic 
recommendations in glaucoma patients

The relationship between glaucoma knowledge, assessed 
using the custom GKQ-10 scale, and adherence to thera-
peutic recommendations, measured with the  ARMS 
questionnaire, was statistically significant (p  <  0.05). 
A weak but statistically significant negative correlation 
was observed between adherence to therapeutic recom-
mendations (ARMS) and glaucoma knowledge (GKQ-10). 
Patients with greater glaucoma knowledge demonstrated 
higher adherence to therapeutic recommendations. Spe-
cifically, an increase of 1 point on the GKQ-10 glaucoma 
knowledge scale was associated with an average reduction 
of 0.27 points in the ARMS adherence score.

Receiver operating characteristic curve analysis was 
used to establish the cutoff value for glaucoma knowl-
edge (Fig. 4). For GKQ-10 scores ≥ 13.5, test sensitivity was 
48.7% and specificity was 75.0%, with an AUC of 0.631. 
The lower limit of the 95% CI for the AUC was 0.550, which 
exceeded the acceptable threshold of 0.5, indicating that 
a glaucoma knowledge–based test may be useful in clas-
sifying patients as adherent or non-adherent to therapeutic 
recommendations.

Comparative analysis showed that patients with higher 
adherence (ARMS ≤ 15) had greater glaucoma knowl-
edge than those with lower adherence (ARMS > 15), with 
scores of 12.7 ±2.4 vs 11.5 ±2.6, respectively. Nearly half 
of patients with high adherence (48.7%) had a higher level 
of glaucoma knowledge (GKQ-10 ≥ 13.5), while the major-
ity of patients with low adherence (75.0%) had lower levels 
of knowledge (GKQ-10 < 13.5). These findings indicate that 
glaucoma knowledge, as measured using the GKQ-10 ques-
tionnaire, is a statistically significant factor influencing 
adherence to therapeutic recommendations (p = 0.002). 
Furthermore, a GKQ-10 score ≥13.5 may be associated 
with adherence levels in this patient group (p = 0.002). 
The results are summarized in Supplementary Table 7.

Fig. 3. Receiver operating characteristic (ROC) curve and threshold 
value for visual function (68 points and above), distinguishing between 
patients adhering and non-adhering to therapeutic recommendations. 
For National Eye Institute Visual Function Questionnaire (NEI VFQ-25) 
≥68 points, the sensitivity of the visual function-based test is 75.6%, 
with a specificity of 42.0%. Area under the ROC curve (AUC): 0.585
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Univariate logistic regression analysis showed that both 
higher levels of glaucoma knowledge, as measured using 
the GKQ-10 scale, and a cutoff value of GKQ-10 ≥ 13.5 are 
positive predictors of adherence to therapeutic recommen-
dations. In patients with a GKQ-10 score of 13.5 or higher, 
the odds of high adherence were nearly 3 times higher than 
in those with lower knowledge (OR = 2.85). These findings 
are summarized in Supplementary Table 8.

Discussion

The study showed that more than half of the glaucoma 
patients (58.9%) exhibited low adherence to their prescribed 
therapy. This finding is consistent with previous reports 
in the literature. Systematic reviews indicate that medica-
tion non-adherence rates may reach up to 80%, although 
numerous studies report rates that are typically closer 
to 30%.26,27 Schwartz and Quigley noted that while patients 
frequently self-report high adherence, objective measures 
such as pharmacy refill data or electronic monitoring of-
ten show much lower adherence levels. Adherence rates 
measured using electronic monitoring have been reported 
to be as low as 76%, depending on the method used.27 Such 
discrepancies between self-reported adherence and actual 
behavior highlight the challenge of accurately assessing 
and addressing non-adherence in glaucoma patients. Fac-
tors such as the chronic and often asymptomatic nature 

of  glaucoma contribute to  this suboptimal adherence, 
as patients may not recognize the importance of consis-
tent medication use.

The side effects associated with topical glaucoma medi-
cations, such as ocular irritation, hyperemia, and discom-
fort, may also represent significant barriers to adherence. 
In the study by Movahedinejad et al., adverse effects of glau-
coma medications were identified as a significant factor 
contributing to non-adherence.28 However, that study did 
not specify the exact nature of the side effects, but high-
lighted their significant role in adherence behaviors. Such 
adverse effects are particularly problematic for elderly pa-
tients, who may experience additional challenges with self-
administering eye drops due to reduced manual dexterity 
or visual impairment. These issues may contribute to pa-
tients discontinuing or irregularly using their prescribed 
medication. In a cross-sectional survey, Newman-Casey 
et al. identified key barriers to adherence in glaucoma pa-
tients, including difficulties with eye drop administration 
and challenges related to medication scheduling. Difficulty 
administering eye drops was reported by 18% of partici-
pants who struggled with controlling the number of drops, 
24% who had difficulty aiming, and others who experi-
enced problems such as squeezing the bottle or holding 
it steady. Moreover, difficulties adhering to the prescribed 
medication schedule, often linked to forgetfulness, were 
associated with increased odds of non-adherence.29

The present study identified the quality of communi-
cation between patients and physicians as a key factor 
influencing adherence. Patients who reported higher sat-
isfaction with communication, as measured with CAT-14 
scores, demonstrated better adherence to their treatment 
regimen. Specifically, a CAT score ≥3.25 points was as-
sociated with a significantly higher likelihood of adher-
ence. These findings underscore the importance of patient 
education about the disease and ensuring clear, empa-
thetic communication between healthcare providers and 
patients.

Haskard Zolnierek and DiMatteo demonstrated 
in a meta-analysis that good physician–patient commu-
nication significantly enhances adherence, while poor 
communication increases the likelihood of non-adherence 
by 19%. Additionally, training physicians in communi-
cation skills can improve adherence by as much as 62%, 
underscoring that the quality of interaction is a modifi-
able factor that directly influences patient outcomes.30 
In a more specific clinical context, Sleath et al. examined 
patients with glaucoma and found that communication 
about how to properly administer eye drops was crucial 
to adherence. Their study showed that patients who were 
educated about medication administration and had higher 
self-efficacy were more likely to adhere to their prescribed 
regimen. Importantly, the study also highlighted racial 
disparities, with African American patients showing lower 
adherence, suggesting a need for communication strate-
gies tailored to individual patient populations.31 Carpenter 

Fig. 4. Receiver operating characteristic (ROC) curve and threshold value 
for glaucoma knowledge (≥13.5 points) distinguishing between adherent 
and non-adherent patients. For Glaucoma Knowledge Questionnaire 
(GKQ-10) ≥13.5 points, the sensitivity of the knowledge-based test 
is 48.7%, and specificity is 75%. Area under the ROC curve (AUC): 0.631
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et al. expanded on these findings by investigating how 
communication affects glaucoma patients’ self-efficacy, 
a key predictor of adherence. They found that provider 
education on  glaucoma-related topics and discussions 
about patient views of the disease significantly improved 
patients’ confidence in  self-administering their medi-
cations. However, they also observed that patients who 
asked more medication-related questions tended to have 
lower confidence in overcoming barriers to adherence. 
This finding suggests that patients who are more engaged 
may simultaneously feel less assured about managing their 
treatment, indicating the need for deeper, problem-solving 
conversations during clinical visits.32

Although the quality of the patient–physician relation-
ship, as measured using the PDRQ-9 questionnaire, did 
not show a statistically significant overall association with 
adherence, a better relationship (PDRQ-9 score ≥26) may 
still be positively associated with adherence. This finding 
warrants a nuanced interpretation. One possible expla-
nation lies in the characteristics of the instrument itself. 
Although the PDRQ-9 has demonstrated strong psycho-
metric properties, it may not fully capture specific aspects 
of the physician–patient relationship that are most relevant 
in chronic ophthalmic conditions, particularly those that 
are largely asymptomatic, such as glaucoma. Elements such 
as shared decision-making, patient activation, or  trust 
in treatment recommendations may be underrepresented.

Alternatively, this finding may reflect the characteristics 
of the study population. In our cohort, many patients had 
been living with glaucoma for many years and may have de-
veloped established routines or views regarding their treat-
ment independently of their current relationship with their 
physician. Furthermore, given the relatively high overall 
satisfaction with communication observed in the CAT-
14 scores, the variability in PDRQ-9 responses may have 
been insufficient to detect a statistically significant effect. 
Future studies may benefit from using complementary in-
struments or qualitative approaches to further explore how 
relational factors influence adherence behaviors in this 
clinical context.

Gómez and Aillach examined various dimensions in-
fluencing the patient–physician relationship, highlighting 
the role of verbal and non-verbal communication skills, 
including clinical empathy, in improving patient outcomes. 
The review emphasized that while physician empathy and 
communication skills are associated with patient satis-
faction and some clinical markers, further research is re-
quired to confirm these findings across a broader range 
of clinical outcomes.33

In their study, Stryker et al. found that non-adherent 
patients were less likely to be satisfied with the amount 
of time the physician spent discussing their eye condi-
tion, compared to adherent patients.34 Patients emphasized 
the importance of physicians taking sufficient time to lis-
ten to their concerns and adequately address their ques-
tions. When patients felt that their doctors rushed through 

consultations or did not engage with their concerns, this 
created a barrier to adherence. A trusting relationship, 
built on empathy and respect, may help patients feel more 
confident in their treatment plan and more likely to adhere 
to prescribed regimens.35

The present study showed that patients with better visual 
function, as assessed using the NEI VFQ-25 questionnaire, 
were more likely to adhere to therapy. High adherence 
was associated with higher self-reported visual function 
(scores ≥68 points).

Jannuzzi et al. examined adherence to medication and 
its association with health-related quality of life (HRQoL) 
in elderly patients with diabetic retinopathy. In this cross-
sectional study involving 100 elderly participants, the au-
thors found that 58% adhered to  at  least 80% of  their 
prescribed medication doses of  antihypertensive and/
or antidiabetic drugs. The Morisky Medication Adherence 
Scale indicated that one of the key factors contributing 
to non-adherence was discontinuation of medication after 
experiencing adverse drug effects. Additionally, the study 
also showed that patients with lower scores on the NEI 
VFQ-25, reflecting poorer vision-related quality of  life, 
were more likely to be non-adherent.36

A statistically significant association was found between 
patients’ knowledge about glaucoma, as measured using 
the GKQ-10 scale, and their adherence to therapy. Patients 
with higher levels of disease-related knowledge were more 
likely to adhere to therapeutic recommendations. A GKQ-
10 score ≥13.5 points was associated with better adherence.

Patients’ understanding and awareness of glaucoma are 
pivotal in shaping their adherence to therapy. Many glau-
coma patients struggle to fully understand the progressive 
and asymptomatic nature of the disease, which often leads 
to underestimating its seriousness.11 In their study, Birhanie 
et al. reported that patients with good knowledge about glau-
coma were 2.24 times more likely to adhere to their treat-
ment compared with patients with inadequate knowledge.37

In a study by Hoevenaars et al., the relationship between 
glaucoma-related knowledge and treatment adherence was 
investigated. Contrary to expectations, the study found no 
significant correlation between overall levels of glaucoma-
related knowledge and adherence. Only specific knowledge 
items, such as understanding that eye drops cannot repair 
damage caused by glaucoma, were positively associated 
with adherence. This suggests that educational interven-
tions focused solely on  increasing knowledge may not 
substantially improve adherence in glaucoma patients.10

Welge-Lussen et al. conducted a study evaluating adher-
ence among glaucoma patients to topical eye drops using 
self-reported questionnaires. The authors found no sig-
nificant association between adherence and demographic 
factors, clinical characteristics, or glaucoma-related knowl-
edge. The most common reason for non-adherence was 
forgetfulness. The  findings suggest that individualized 
strategies are required to improve adherence, as general ed-
ucational interventions may be insufficient in this context.38
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Inadequate knowledge and reliance on a single source 
of information may result in poor adherence, as patients 
may not appreciate the importance of consistent, lifelong 
management of the disease.

A strong association has been reported between poor 
health literacy and non-adherence to glaucoma therapy. 
Many patients lack a clear understanding of their disease 
and the importance of adhering to treatment, particularly 
as glaucoma is often asymptomatic in its early stages. This 
lack of awareness may lead to missed doses and infrequent 
refills. Educational interventions tailored to patients’ lit-
eracy levels – such as written instructions, educational 
videos, and personalized counseling – may significantly 
improve adherence. Patients who are educated about 
the proper administration of eye drops and the long-term 
consequences of non-adherence are more likely to adhere 
to their treatment regimens.39,40

In a study by Paczkowska et al., patient knowledge about 
arterial hypertension was significantly associated with 
treatment adherence and improved clinical outcomes, 
including better blood pressure control and reduced hos-
pitalization rates. The authors found that patients with 
higher levels of education and those treated in special-
ized clinics had higher levels of knowledge and adherence 
to their prescribed therapy.41

Karaeren et al. examined the impact of patient knowl-
edge on medication adherence in hypertensive individuals. 
The study found that specific aspects of knowledge, such 
as understanding the cause of hypertension and target 
blood pressure levels, were significantly associated with 
improved adherence. In contrast, knowledge of medication 
side effects was associated with decreased adherence.42

Figueira et al. examined the impact of educational in-
terventions on  disease-related knowledge, medication 
adherence, and glycemic control in patients with type 2 
diabetes mellitus. The study showed significant improve-
ments in knowledge (p < 0.001), adherence to medication 
(p = 0.0318), and glycemic control (p = 0.0321), suggest-
ing that targeted educational strategies may effectively 
enhance patient self-management.43

Physical limitations, such as arthritis or other mobility 
issues, may make it difficult for patients to self-administer 
eye drops properly.44 Additionally, complex treatment regi-
mens that require multiple medications or frequent dosing 
can negatively affect adherence. Some patients report dif-
ficulty with eye drop bottle mechanisms or find it chal-
lenging to maintain a strict dosing schedule. However, 
the relationship between regimen complexity and adher-
ence is not fully understood, as some studies have shown 
that patients receiving more complex regimens may adhere 
better, possibly because their disease is more advanced and 
because they receive increased counseling from healthcare 
providers.13

The  findings of  this study have important practical 
implications for ophthalmic care. Given the significant as-
sociation between treatment adherence and both patient 

knowledge and the quality of physician–patient commu-
nication, there is a clear rationale for the implementation 
of targeted, low-cost interventions aimed at enhancing 
these aspects. Brief, structured educational sessions de-
livered during routine clinical visits may help patients 
better understand the chronic nature of glaucoma and 
the  importance of  consistent medication use, even 
in the absence of symptoms. Furthermore, communica-
tion skills training for ophthalmologists focused on em-
pathetic engagement and effective information delivery 
may strengthen therapeutic relationships and positively 
influence adherence.

Such approaches are consistent with existing evidence 
from interventions in chronic disease management, in-
cluding the Support, Educate, Empower (SEE) program de-
veloped by Newman-Casey et al., which has demonstrated 
improvements in adherence through personalized coach-
ing and motivational interviewing.45 Similarly, a system-
atic review by Nieuwlaat et al. underscores that tailored, 
theory-informed interventions delivered by trained health 
professionals can be modestly effective in improving medi-
cation adherence.46 Future implementation of such strate-
gies in glaucoma care may help mitigate disease progres-
sion and reduce the societal burden of vision loss.

Limitations

Several limitations should be considered when inter-
preting the results of this study. First, the cross-sectional 
design of the study does not allow determination of causal 
relationships between the examined variables and ad-
herence to treatment. Second, the study was conducted 
in a single ophthalmology clinic in Poland, which may limit 
the generalizability of the findings to other populations 
or healthcare settings. Additionally, patient self-reporting 
of treatment adherence and the use of questionnaires to as-
sess communication, relationship quality, and knowledge 
may introduce bias, such as social desirability or recall bias. 
Further longitudinal studies are necessary to confirm these 
findings and explore the long-term impact of the identified 
factors on adherence to glaucoma treatment.

Conclusions

Improving adherence to glaucoma medications requires 
addressing a  range of  factors, including demographic 
disparities, financial barriers, patient education, health 
beliefs, and the physical demands of treatment. Tailored 
interventions that focus on patient education, cost reduc-
tion strategies, and simplified treatment regimens are es-
sential for enhancing adherence and improving long-term 
outcomes for patients with glaucoma.

This study demonstrated that adherence to glaucoma 
treatment is influenced by a range of factors, including 
patient knowledge about the  disease, satisfaction with 
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doctor–patient communication, and visual functioning. Pa-
tients who reported better communication and higher levels 
of knowledge about glaucoma were significantly more likely 
to adhere to their treatment regimens. Although the quality 
of the patient–physician relationship did not show a statisti-
cally significant effect on adherence, a positive relationship 
may still contribute to better adherence outcomes.

These findings highlight the need for targeted inter-
ventions that focus on improving patient education, ad-
dressing misconceptions about glaucoma, and fostering 
empathetic, clear communication between patients and 
healthcare providers. Educational efforts should emphasize 
the importance of lifelong treatment for glaucoma, even 
in the absence of symptoms, to prevent disease progression 
and irreversible vision loss.
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