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Abstract
Background Poor adherence to glaucoma medication regimens may be associated with subsequent optic nerve damage and 
irreversible visual loss. Specific barriers to effective patient adherence in low-middle income countries are not fully recog-
nized and new disease-specific instruments to assess adherence have been developed.
Objective The purpose of this cross-sectional study was to evaluate adherence of primary open-angle glaucoma (POAG) 
patients to treatment in a middle-income country.
Methods POAG patients were recruited from the Glaucoma Service – Irmandade da Santa Casa de Misericordia de Sao 
Paulo, Sao Paulo, Brazil. Clinical and demographic data were retrieved from participants’ electronic records. All patients 
answered the Glaucoma Treatment Compliance Assessment Tool (GTCAT). This 27-item questionnaire was designed to 
evaluate multiple behavioral factors associated with glaucoma medication adherence.
Results The sample comprised 96 patients with POAG. The mean age was 63.2 ± 8.9 years; 48 were male and 48 female; 
55 (57.3%) were White, 36 (37.5%) African-Brazilian, and five (5.2 %) were of mixed color. Most patients (97.9%) had 
less than a high school degree and all had a family income < US$10,000. The GTCAT identified 69 (71.8%) patients who 
“sometimes forget to use drops,” 68 (70.8%) patients who “sometimes fall asleep before dosing time,” and 60 (62.5%) 
patients “whose drops aren’t with them at the time to take them”; 82 (85.4%) patients admitted to using “reminders to take 
medications.” Eighty-two (85.4%) patients agreed that “doctor answers my questions,” and 77 (80.5%) said “they are happy 
with their eye doctor.”
Conclusions The GTCAT identified a number of mostly unintentional factors associated with adherence in this cohort of 
Brazilian patients. The data may impact on how to understand and improve adherence to ocular hypotensive treatment in 
the Brazilian population.

Key Points 

A number of qualitative studies have evaluated adher-
ence behaviors in glaucoma patients. Most of these stud-
ies were conducted in industrialized nations.

There is a paucity of data on the barriers to optimal glau-
coma medication adherence among glaucoma patients in 
developing countries.

We identified a number of potential barriers to topi-
cal glaucoma therapy adherence in a middle-income 
country.

Patient-specific factors associated with adherence can 
be used to develop customized interventions in order to 
optimize glaucoma adherence in these populations.
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1  Background

Primary open-angle glaucoma (POAG) is a chronic, multi-
factorial disease that can lead to irreversible vision loss if left 
untreated. The only effective treatment to prevent optic nerve 
damage and halt disease progression is to lower intraocular 
pressure (IOP) [1]. That goal is achieved mainly by the use 
of topical hypotensive medications, which include prosta-
glandin analogs, β-blockers, carbonic anhydrase inhibitors, 
α-adrenergic agonists, and parasympathomimetics. Not 
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infrequently, patients have to take more than one medica-
tion, two or three times a day [2]. Despite the development 
of different combinations of drugs, the medical regimen can 
be very complex, making the compliance of patients to the 
prescribed therapy difficult. Indeed, evidence from phar-
macy claims and self-reported data indicate that a number 
of patients do not take their medications as prescribed [3–7]. 
Poor adherence to glaucoma medication regimens may be 
associated with sub-optimal IOP control and subsequent 
visual field loss.

Patient non-adherence to a medical regimen can not only 
be a pervasive menace to individuals’ health and well-being, 
but carry a considerable economic burden to the healthcare 
systems as well [8]. Furthermore, efforts to improve adher-
ence on an individual level are dependent on a number of 
key factors [8].

Although extensively studied in industrialized nations, 
specific barriers to effective patient adherence in low-middle 
income countries and underprivileged communities are not 
fully recognized [9–11]. Previous studies reported a noncom-
pliance rate between 20 and 40% in Brazilian patients with 
glaucoma, and identified side effects of antiglaucoma drugs 
and the lack of information about the disease as the main fac-
tor for non-compliance [12, 13]. Adherence rates and beliefs 
about glaucoma can vary in different socio-cultural popula-
tions, reflecting the need to study these issues in specific pop-
ulations [14]. Recently, a new disease-specific instrument to 
assess adherence has been developed. The Glaucoma Treat-
ment Compliance Assessment Tool (GTCAT) was developed 
specifically for glaucoma patients and proved to be useful to 
evaluate patients' adherence to physician-prescribed regimens 
[15–18]. Hence, the purpose of this cross-sectional study was 
to evaluate the adherence of glaucoma patients to medical 
treatment in a middle-income country and to identify poten-
tial barriers to compliance with treatment.

2  Methods

2.1  Study Design

This was a cross-sectional, qualitative, uncontrolled, obser-
vational study of patients receiving eye care at the Glaucoma 
Service, Irmandade da Santa Casa de Misericordia de Sao 
Paulo, São Paulo, Brazil. This is a government-funded charity 
hospital that delivers healthcare to uninsured patients. From 
July to November 2020, consecutive patients were screened 
by the clinic staff to ensure the participants fulfilled the inclu-
sion criteria and, after providing signed informed consent, 
were included in the study. The institution’s ethics committee 
for research in human beings approved the study, which was 

conducted according to Resolution 466/12, National Council 
of Health, Ministry of Health, Brazil and to the tenets of the 
Declaration of Helsinki (amended by the 64th WMA General 
Assembly, Fortaleza, Brazil, October 2013).

2.2  Participants’ Inclusion Criteria

In order to be included in the study, all participants had to 
have a diagnosis of POAG and to have been using hypo-
tensive topical medications for at least 1 year. POAG was 
defined by typical optic disc features and correspondent vis-
ual field defects in patients with open-angles on gonioscopy. 
Optic disc signals included concentric or focal enlargement 
of the cup, focal thinning of the neural rim with or without 
a disc hemorrhage, or a visible wedge defect of the retinal 
nerve fiber layer. Correspondent visual field defects included 
one of the following criteria: three or more adjacent points 
on the pattern deviation plot with sensitivity decreased to 
a P < 5% level and at least one decreased to P < 1%; GHT 
(glaucoma hemifield test) flagged as outside normal limits; 
PSD (pattern standard deviation) with a value flagged as 
P < 5% on a Humphrey Visual Field Analyzer II (Carl Zeiss 
Meditec, Inc., Dublin, CA, USA), SITA (Swedish Interac-
tive Threshold Algorithm) standard 24-2 program on a reli-
able exam. Reliability for the visual field test were taken to 
be < 20% fixation losses, < 15% false-negative errors, and 
< 15% false-positive errors. Determinations regarding fulfill-
ment of inclusion criteria were made by an ophthalmologist.

2.3  Test Instrument

The reduced version of the GTCAT was used to assess the 
patients’ perceptions on adherence to medical treatment of 
glaucoma with hypotensive topical eye drops. Based on the 
Health Belief Model, this questionnaire was designed to 
evaluate multiple behavioral factors associated with glau-
coma medication adherence, which includes 27 statements 
that evaluate benefits, barriers, cues-to-action, susceptibil-
ity, severity, health status, depression, patient-physician rela-
tionship, and self-reported adherence [15–18]. Responses to 
each statement are graded on a five-interval Likert-type scale 
response with anchoring definitions (from 1 = strongly disa-
gree to 5 = strongly agree), where higher scores are indica-
tive of more positive outcomes. The questionnaire was trans-
lated and validated to Brazilian-Portuguese [13].

2.4  Data Collection

Socio-demographic information were obtained by self-
report and included gender, age, ethnicity, highest com-
pleted education level, yearly family income, other systemic 
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comorbidities, and number of non-glaucoma medications. 
Clinical data were retrieved from the participants’ electronic 
records and comprised duration of glaucoma diagnosis, lat-
erality, previous incisional or laser surgery, cup-to-disc ratio 
(C/D), and automated perimetry mean deviation (MD) and 
patter standard deviation (PSD) values.

The GTCAT was applied as an interview and completed 
after a regular appointment in an area other than the examina-
tion room by two of the authors (JCA and GSM) who were 
not directly involved in the care of the patients. Although 
field notes were allowed to collect the data, no video or audio 
recordings were made during the interview. Not infrequently, 
a family member would be present at the interview as long as 
he would not interfere with the patient’s answers.

2.5  Statistical Analysis

All data were plotted on an Excel spreadsheet (Microsoft 
Corporation, Redmond, WA, USA) and statistical calcula-
tions made with the OpenEpi program version 3.03a. The 
results were reported as mean ± standard deviation, median 
with extreme values, and frequencies (%) when appropri-
ate. Comparison of clinical and demographic data between 
adherents, neutrals, and non-adherents to medical therapy 
was done with the Chi-square χ2 test or Fisher's exact test 
in the analysis of contingency tables (categorical variables). 
The Kruskal–Wallis H test was used to compare continuous 
categories between the groups. A P value of less than 5% was 
considered to be of statistical significance.

3  Results

3.1  Demographic Features of the Sample

One hundred and five glaucoma patients were approached to 
do the study. Nine refused to participate because of lack of 
time or other reasons. The sample thus comprised 96 patients 
with POAG. The mean age was 63.2 ± 8.9 years; 48 were 
male and 48 female; 55 (57.3%) were White, 36 (37.5%) 
African-Brazilian, and five (5.2 %) were of mixed color; 
most patients (97.9%) had less than a high school degree 
and all had a yearly family income < US$10,000. Detailed 
clinical and demographic data from the sample are displayed 
in Table 1.

3.2  Glaucoma Treatment Compliance Assessment 
Tool (GTCAT) Results

The GTCAT identified 69 patients (71.9%) who “sometimes 
forget to use drops,” 68 patients (70.8%) who “sometimes 

fall asleep before dosing time,” and 61 patients (63.5%) 
“whose drops aren’t with them at the time to take them”; 
82 patients (85.4%) who admitted to using “reminders to 
take medications.” Eighty-two patients (85.4%) agreed that 
“doctor answers my questions,” and 77 (80.5%) said “they 
are happy with their eye doctor.” At the lower end of the 
responses, 26 patients (27.0%) agreed with statement 22 (“I 
can afford my eye drops”) and 19 participants (19.8%) agreed 
with statement 27 (“over the past 4 weeks I have never felt 
blue, downhearted, or depressed”). Detailed information on 
the 27 statements of the GTCAT is given in Table 2.

We stratified the results of the responses according to each 
of the seven components of the GTCAT and some highlights 
of the results are presented here.

3.2.1  Barriers Due to Lack of Eye Drops

The GTCAT identified 69 patients (71.9%) who “sometimes 
forget to use drops”(statement 10), 68 patients (70.8%) who 
“sometimes fall asleep before dosing time” (statement 11), 
and 28 patients (29.1%) agreed with statement 13 (“some-
times I am out of drops”).

3.2.2  Self‑Efficacy

Fifteen patients (15.6%) agreed with statement 14 (“I 
need assistance putting drops in my eyes”) and 26 patients 
(27.0%) agreed with “I can afford my eye drops” (statement 
22).

Table 1  Demographic, social, and clinical features of the sample (n 
= 96)

US$ United States dollar, LogMAR logarithm of the minimum angle 
of resolution, dB decibel

Variable Outcome

Age (years) 63.2 ± 8.9
Gender (male:female) 48:48
Ethnicity (white:non-white) 55:41
Education (high school degree or less) 94 (97.9%)
Family income < US$10,000 96 (100%)
Mean visual acuity (logMAR)
Better eye
Worse eye

0.08 ± 0.12
0.34 ± 0.48

Mean deviation (dB)
Better eye
Worse eye

− 8.9 ± 8.4
− 14.1 ± 9.3

Pattern standard deviation (dB)
Better eye
Worse eye

5.4 ± 4.0
7.1 ± 3.8

Median (range) cup-to-disc ratio
Better eye
Worse eye

0.6 (0.4–0.7)
0.8 (0.7–0.9)
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3.2.3  Experience of Negative Effects of Glaucoma

Seventeen patients (17.7%) agreed with statement 8 (“If 
I lost the same amount of vision over the next five years 
as I have over the past five, it would have no effect on my 
quality of life”) and 20 patients (20.8%) agreed with state-
ment 19 (“a friend or family member’s experience with eye 
drops has encouraged me to use my eye drops”).

3.2.4  Well‑Being

Forty-four participants (45.8%) agreed with statement 16 
(“my eye drops cause me no pain or discomfort”) and 52 
patients (54.1%) agreed with statement 26 (“my overall 
health is excellent”).

Table 2  Distribution of answers (percentage) for the 27 statements of the Glaucoma Treatment Compliance Assessment Tool

Item Disagree a lot Disagree a little Neutral opinion Agree a little Agree a lot

24. My doctor answers my questions. 3 (3.1%) 10 (10.4%) 1 (1.0%) 8 (8.3%) 74 (77.0%)
6. I completely agree with my doctor’s diagnosis of glaucoma in 

my eyes
4 (4.1%) 4 (4.1%) 3 (3.1%) 22 (22.9%) 63 (65.6%)

25. I am happy with my eye doctor 5 (5.2%) 12 (12.5%) 4 (4.1%) 12 (12.5%) 63 (65.6%)
5. Vision loss from glaucoma is permanent 3 (3.1%) 4 (4.1%) 23 (23.9%) 10 (10.4%) 56 (58.3%)
4. Major vision loss can be prevented with treatment 3 (3.1%) 8 (8.3%) 11 (11.4%) 23 (23.9%) 51 (53.1%)
23. I use reminders to take my eye drops medications 7 (7.3%) 7 (7.3%) 0 (0%) 32 (33.3%) 50 (52.1%)
20. I can place the eye drops into my eye correctly without any 

assistance
5 (5.2%) 26 (27.1%) 5 (5.2%) 15 (15.6%) 45 (46.9%)

26. My overall health is excellent 16 (16.6%) 8 (8.3%) 20 (20.1%) 13 (13.5%) 39 (40.6%)
18. I think I will go blind in 10 years if I DO NOT use my eye 

drops
2 (2.0%) 4 (4.1%) 30 (31.2%) 26 (27.1%) 34 (35.4%)

2. A person can have glaucoma and not know it 1 (1.0%) 4 (4.1%) 37 (38.5%) 20 (20.1%) 34 (35.4%)
11. Sometimes I fall asleep before dosing time 16 (16.6%) 4 (4.1%) 8 (8.3%) 35 (36.4%) 33 (34.3%)
16. My eye drops cause me no pain or discomfort 3 (3.1%) 34 (35.4%) 15 (15.6%) 11 (11.4%) 33 (34.3%)
21. There are things I can do to control my glaucoma 6 (6.2%) 4 (4.1%) 41 (42.7%) 20 (20.1%) 25 (26.0%)
3. Eye pain is a common symptom of glaucoma 29 (30.2%) 8 (8.3%) 28 (29.1%) 8 (8.3%) 23 (23.9%)
12. Sometimes the drops aren’t with me when it is time to take 

them
20 (20.1%) 12 (12.5%) 3 (3.1%) 40 (41.6%) 21 (21.9%)

10. Sometimes I forget to use my eye drops 13 (13.5%) 11 (11.4%) 3 (3.1%) 50 (52.1%) 19 (19.8%)
19. A friend or family member’s experience with eye drops has 

encouraged me to use my eye drops
51 (53.1%) 14 (14.6%) 11 (11.4%) 4 (4.1%) 16 (16.6%)

8. If I lost the same amount of vision over the next five years as 
I have over the past five, it would have no effect on my quality 
of life

69 (71.8%) 6 (6.2%) 4 (4.1%) 2 (2.0%) 15 (15.6%)

13. Sometimes I am out of drops 26 (27.1%) 41 (42.7%) 1 (1.0%) 15 (15.6%) 13 (13.5%)
9. Over the last month I have not missed taking my eye drops 38 (39.6%) 33 (34.3%) 2 (2.0%) 10 (10.4%) 13 (13.5%)
27. Over the past 4 weeks I have never felt blue, downhearted, or 

depressed
55 (57.3%) 14 (14.6%) 8 (8.3%) 6 (6.2%) 13 (13.5%)

14. I need assistance putting drops in my eyes 35 (36.4%) 44 (45.8%) 2 (2.0%) 7 (7.3%) 8 (8.3%)
15. I suffer from side effects when using my drops 34 (35.4%) 23 (23.9%) 8 (8.3%) 28 (29.1%) 3 (3.1%)
22. I can afford my eye drops 38 (39.6%) 16 (16.6%) 16 (16.6%) 24 (25%) 2 (2.0%)
1. My personal knowledge of the symptoms of glaucoma is excel-

lent
58 (60.4%) 14 (14.6%) 21 (21.9%) 2 (2.0%) 1 (1.0%)

17. My eye drops are difficult to use 42 (43.7%) 18 (18.7%) 5 (5.2%) 32 (33.3%) 0 (0%)
7. I have lost none of my vision due to glaucoma 79 (82.3%) 6 (6.2%) 6 (6.2%) 5 (5.2%) 0 (0%)
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3.2.5  General Glaucoma Knowledge

Three patients (3.1%)agreed with statement 1 (“my per-
sonal knowledge of the symptoms of glaucoma is excel-
lent”) and 54 participants (56.2%) agreed with statement 
2 (“a person can have glaucoma and not know it”).

3.2.6  Glaucoma Symptom Knowledge

Fifty-four patients (45.8%) agreed with statement 3 (“eye 
pain is a common symptom of glaucoma”) and 66 patients 
(68.7%) agreed with statement 5 (“vision lost from glau-
coma is permanent”).

3.2.7  Cues‑to‑Action

Eight-two patients (85.4%) agreed with statement 23 (“I 
use reminders to take my eye-drop medications”).

3.3  Risk Factors for Poor Adherence

A comparison of the clinical and demographic differ-
ences between adherents, neutrals, and non-adherents is 
presented in the Online Supplemental Material (OSM). 
In short, the analysis revealed that those who “sometimes 
forget to use drops” (statement 10) are older than those 
who do not forget (65.3 ± 8.1 and 58.4 ± 8.2 years of age, 
respectively, P = 0.001) as well as those who “sometimes 
fall asleep before dosing time” (statement 11) as compared 
to patients who do not fall sleep (65.3 ± 8.1 and 60.4 ± 
10.7 years of age, respectively, P = 0.016). Patients who 
disagreed with statement 22 (“I can afford my eye drops”) 
were older as compared to those who agreed (64.5 ± 9.4 
and 60.0 ± 7.8 years of age, respectively, P = 0.037) and 
had significantly lower family income than those who 
agreed with that statement (US$7344 and US$9700, 
respectively, P < 0.001).

4  Discussion

The results of this study revealed that most patients (71.9%) 
reported having forgotten to take their medication in the last 
month (statement 10) – only 23.9% disagreed with question 
9 (“Over the last month I have not missed taking my eye 
drops”). Using the same questionnaire, Abe et al. reported 
a 42.1% rate of agreement with statement 10 and 23.7% of 
disagreement with statement 9 [13]. As opposed to the par-
ticipants included in our study, the sample in that study was 
comprised of patients recruited from a private hospital, and 
all had both a high income and higher education. The num-
ber of non-compliant patients is also high when compared 

to that in industrialized countries. In a prospective, cross-
sectional survey with a population in Ann Arbor, MI, USA 
and Baltimore, MD, USA, only 27% of the sample reported 
poor adherence to hypotensive medication adherence among 
glaucoma patients [19]. The sample included patients from 
private practice, and most had at least a high school degree, 
as opposed to the patients in our study [19]. Self-reports tend 
to overestimate adherence behavior compared with other 
assessment methods and generally have high specificity but 
low sensitivity [20]. It is likely that patients in this sample 
reported greater levels of non-adherence because they face 
greater barriers than their counterparts living in high-income 
countries.

Forgetfulness (71.8%), falling sleep (70.8%), and not 
having the medication near (63.5%) were the three main 
factors associated with non-adherence in this study. As 
a silent affliction, glaucoma causes symptoms mostly in 
advanced disease [21]. Most patients with early and mod-
erate disease can easily become complacent over time as 
they became accustomed to feeling well and not having any 
visual symptoms to remind them to take their medicines. 
For some patients with chronic systemic diseases, adding a 
new medication to the regular regimen can make it more dif-
ficult to remember to take their medications, until they have 
a well-established routine for the new therapy. Interruptions 
to routine daily life—such as holidays—or social events can 
cause some to forget to take their medication. Others can be 
distracted by something that needs their immediate attention 
at the time they usually take their medication. Besides, over-
sleeping or falling sleep can be an issue with medications 
taken first thing in the morning or at bed time [22, 23]. These 
same issues might affect glaucoma patients with regard to 
topical medications.

At the same time, 85.4% of patients used some remain-
ders to take their medication. Some medications that can 
be stored in plain view (e.g., on top of a night stand) or can 
be taken “attached” to usual daily routines (such as brush-
ing teeth) are easier to remember than medicines that have 
to be stored out of view (such as latanoprost, which needs 
to be kept in the refrigerator). There are some strategies 
that help patients to remind them to take their medicines. 
An emergency supply or an extra bottle of the eye drops at 
the workplace can help patients to not miss a single dose. 
Alarms that can be set up in mobile phones or smartphone 
apps specifically to help with remembering medicines can 
be useful [23, 24]. Nevertheless, these strategies can be more 
difficult for the elderly.

Only 27% of patients agreed with “I can afford my eye 
drops,” meaning that most patients have to rely on free dis-
pensing of medications for uninterrupted treatment. All 
participants in the study had a yearly family income of less 
than US$10,000, and those who disagreed with the questions 
had lower incomes as compared to those who agreed. This 
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observation concurs with previous reports [25]. Compre-
hensively, we could expect some financial difficulty when it 
comes to purchasing medications. In the USA, up to 32% of 
older patients take less medication than prescribed to avoid 
costs, and not having prescription drug coverage is a signifi-
cant risk factor for cost-related non-adherence [26]. In Bra-
zil, the Unified Health System provides free dispensing of 
medicines—and that includes a number of hypotensive eye 
drops—by the local unities of the Specialized Component 
of Pharmaceutical Assistance. However, the lack of specific 
medications is relatively common, especially in the city of 
Sao Paulo [27]. The rising cost of hypotensive medications 
poses additional challenges for glaucoma patients, who 
require long-term treatment and may be forced to purchase 
prescribed medications because of their high cost. That is a 
worrisome issue in low-middle income nations.

The GTCAT revealed that many patients knew little 
about glaucoma. Only 3% of patients agreed with statement 
1 (“my personal knowledge of the symptoms of glaucoma 
is excellent”) and 61.3% agreed or were neutral with state-
ment 3 (“eye pain is a common symptom of glaucoma”). 
Conversely, most patients (68.7%) were aware of the fact 
that glaucoma can lead to irreversible blindness (statement 
5), and 77% agreed with statement 4 (“major vision loss 
can be prevented with treatment”). Many patients feel that 
being aware of the purpose of their medications and being 
conscientious about the benefits derived from taking them 
can help patients to remember to take them [23, 24]. As long 
as the patient is aware that the eye drops are the only means 
for preventing them from going blind from glaucoma they 
are more likely to remember to take them. In this regard, the 
doctor has the responsibility of ensuring that their patients 
are aware of the potential benefits of the continuous use of 
the medications as the only means to prevent blindness.

As to statement 24 (“my doctor answer my questions”), 
85.4% agreed a little or a lot; 88.5% were in agreement with 
“I completely agree with my doctor’s diagnosis of glaucoma 
in my eyes,” and 78.1% reported “I am happy with my eye 
doctor.” The lack of good communication is often thought 
to be a common cause of non-compliance, particularly in 
older patients with memory disorders, which make them 
unable to follow a complex set of instructions. Particu-
larly in glaucoma patients, provider education about how 
to administer eye drops and patient adherence self-efficacy 
was found to be positively associated with adherence [28]. 
The doctor–patient relationship seems to be an important 
variable in adherence, including the process of prescribing. 
In addition, compliance seems to be related to the quality, 
duration, and frequency of interaction between the patient 
and his doctor. The physician's attitude towards the patient 
and his ability to elicit and respect the patient’s concerns, 
to provide appropriate information, and demonstrate empa-
thy are of the utmost importance [29]. It seems paradoxical 

that most patients reported positive metrics in the aforemen-
tioned items about communication with their doctors and at 
the same had high rates of non-adherence. One possibility is 
that most barriers to non-adherence in the study were related 
to unintentional factors such as forgetfulness, falling sleep, 
and financial issues. Those are barriers that can hardly be 
overcome by the doctor–patient relationship.

Most patients (88.5%) disagreed with statement 7 (“I have 
lost none of my vision due to glaucoma”); 78% felt that pro-
gressive loss of vision over the next 5 years would have an 
effect on their quality of life (statement 8). These observa-
tions can be a reflection of the patients’ personal experience 
with struggling with the disease for a long time. Overall, the 
sample comprised a large number of patients with advanced 
disease and poor vision (Table 1).

With regard to patients’ perception of general health and 
well-being, 54.1% felt their general health was excellent 
(statement 26) and 71.9% acknowledged some degree of 
sadness/depression (statement 27). In the elderly, depres-
sion especially affects patients with chronic diseases and 
cognitive impairment, causing suffering, family disruption, 
and disability, and at the same time it worsens the outcomes 
of many illnesses and increases mortality [30]. Psychoso-
cial adversity such as economic impoverishment, disabili-
ties, isolation, and sadness can contribute to physiological 
changes, further increasing susceptibility to or triggering 
depression in vulnerable older persons [30]. A recent lit-
erature review found an association between glaucoma and 
depression; advanced disease stage, older age, female sex, 
and more rapid visual loss progression were recognized as 
potential risk factors [31]. It comes as no surprise that most 
patients in the study felt some degree of depression. In addi-
tion to advanced age, poor vision, and the disease itself, 
financial concerns related to a lack of economic resources 
common to people living in developing countries adds to 
the manifestation of depression. Depression is associated 
with poor adherence to medication across a range of chronic 
diseases, and in order to improve compliance, it must be 
assessed in specific conditions [32].

This study has more than a few limitations. The applica-
tion of the questionnaire on the same day and immediately 
after the appointment can have introduced bias. The informa-
tion given to patients with regard to the test results and func-
tional status of their eyesight—especially when viewed as 
bad news—could potentially interfere with the questionnaire 
responses related to ‘perceived severity’ and ‘susceptibility.’ 
Using a doctor to play the role of an interviewer could have 
overestimated patient’s adherence behavior in that patients 
might have felt intimidated by their presence. We have tried 
to minimize this potential bias using doctors who were not 
involved in the immediate care of the patients. The GTCAT 
is a Likert-scale that restricts all possible responses to only 5 
values (disagree a lot, disagree a little, neutral opinion, agree 
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a little, and agree a lot). The use of an open-ended feedback 
questionnaire could have produced more information than 
a restricted Likert-scale survey items. Moreover, the study 
setting could limit generalizability of the findings to the 
general Brazilian population – given that the participants in 
this study were uninsured, this study may overestimate some 
barriers compared to the general population.

In summary, the GTCAT identified a number of mostly 
unintentional factors associated with adherence in this 
cohort of Brazilian patients. The data may impact on how 
to understand and improve adherence to ocular hypotensive 
treatment in the Brazilian population and to some extent to 
those nations similarly ranked as middle-income countries.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s40290- 023- 00482-y.
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