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SUMMARY

Background: The COVID-19 epidemic and earthquakes in Croatia during 2020 suddenly disrupted everyday life and caused
psychological disturbances in population. The purpose of the present study was to assess the prevalence of anxiety symptoms and the
level of treatment adherence in glaucoma patients during the pandemic. The paper also aimed to evaluate the correlation between
anxiety symptoms, treatment adherence and treatment outcomes in the studied cohort.

Subjects and methods: This cross-sectional study was conducted among primary open-angle glaucoma (POAG) patients at the
Department of Ophthalmology, Zagreb University Hospital Center, during one year. The Beck Anxiety Inventory (BAI) was used to
measure the level of anxiety symptoms. Treatment adherence was estimated by the Culig adherence scale (CAS). Glaucoma damage
was determined for each patient from the level of structural and functional impairment of the worse eye, by retinal nerve fiber layer
(RNFL) thickness and mean defect (MD), respectively. Statistical analyses were performed, with a P value of less than 0.05
considered being statistically significant.

Results: This study included 113 POAG patients, with a mean age of 65.89 years. The median of the BAI total score in all
patients was 10. According to the CAS, 60.2% of patients were non-adherent to glaucoma treatment during the COVID-19 outbreak.
The BAI total score was significantly negatively related to adherence to local glaucoma treatment (p<0.001). A significant negative
association was also observed between adherence and MD (p=0.017), while no correlation was found between adherence and RNFL
thickness (p=0.228).

Conclusion: Considerable proportion of patients with glaucoma have shown non-adherence to treatment during the COVID-19
pandemic. Anxiety severity was associated with lower adherence, thus indirectly influencing therapeutics outcomes. Special
consideration should be given to the strategies promoting mental health and interventions focusing on treatment adherence in

glaucoma patients in a time of emergencies.
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INTRODUCTION

The Coronavirus disease 2019 (COVID-19) intro-
duced the central quarantine in the contemporary world
and created a global economic and public health crisis.
Given the rate and extent of the spread of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2)
from Wuhuan, China, the World Health Organization
(WHO) declared a global COVID-19 pandemic in
March 2020 (WHO 2020). According to the recom-
mendations of the international health organizations,
the Croatian Government has adopted a variety of
drastic public health measures in order to prevent
further transmission and acquisition of the infection.
Particular emphasis was placed on physical distancing,
social restrictions, and (self)isolation, which highly
impacted everyday living. This abrupt situation threa-
tened the physical and mental health and social func-
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tioning across the whole population (Jakovljevic et al.
20204, Lauri Korajlija & Jokic-Begic 2020).

General concerns have been raised about the
scientific facts related to the new virus and the
completely unknown disease it causes (Jakovljevic et al.
2020b). The most distressing disturbances were the
probability of getting infected, fear that the health care
system could not cope with the pandemic, absence of
specific treatment modalities, and doubts about
vaccinations (Bogdan et al. 2020). Additionally, in the
middle of the crisis caused by the COVID-19 pandemic,
Croatia was hit by two most powerful earthquakes in the
last 140 years. The first earthquake, being 5.5 on the
Richter scale, affected Zagreb on 22" March 2020. The
region 60 km from the capital was an epicenter of the
second earthquake of magnitude 6.4 on the Richter scale
on 29" December 2020. The pandemics and devastating
earthquakes caused high morbidity and mortality,
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extensive property damage, and material loss. Besides
health issues, people were also worried and insecure
about the possibility of losing their jobs and existence
(Bogdan et al. 2020, Curkovic et al. 2020).

Since it is already known that a crisis causes signi-
ficant physical and psychological stress, a negative
impact on the nation's mental health was inevitable
(Curkovic et al. 2020, Lauri Korajlija & Jokic-Begic
2020). Furthermore, some groups are more susceptible
and vulnerable to psychosocial influences, such as the
elderly, immunodeficient people, and people with acute
and chronic diseases (Lancet 2020). Regarding that,
there are reports about the impact of actual pandemics
on the health care and treatment outcomes among
ophthalmic patients during this era (Gupta et al. 2020,
Pujari et al. 2021).

Glaucoma is one of the leading causes of permanent
visual impairment in the world (European Glaucoma
Society guidelines 5™ ed. 2020). According to Hatten-
hauer et al., the 20-year cumulative probability of blind-
ness was estimated to be 9% in both eyes and 26% in at
least one eye for primary open-angle glaucoma (POAG)
patients (Hattenhauer et al. 1998). The only modifiable
risk factor, at the moment, that may prevent the disease
progression, is high intraocular pressure (IOP) (Zim-
merman & Zalta 1983, European Glaucoma Society
guidelines 5" ed. 2020). The traditional treatment ap-
proach aims to reduce 10P via long-term local medica-
tions and thus prevent glaucomatous optic neuropathy
and visual field loss (European Glaucoma Society
guidelines 5™ ed. 2020). The therapeutic success of the
prescribed medication in chronic diseases, in general,
depends on the patient's perseverance in applying the
therapy (Dunbar-Jacob et al. 2000), and taking that into
consideration, the significant correlation between
adherence and treatment outcomes in various chronic
diseases have been demonstrated (Osterberg & Blaschke
2005). Adherence is the extent to which a person's
behavior in taking medication corresponds with agreed
recommendations from a healthcare provider in terms of
dosage, times, and frequency of drug administration
(Sabaté 2003). Systematic reviews before the COVID-
19 era estimate the medication nonadherence rate from
30% to even 80% among glaucoma patients (Olthoff et
al. 2005, Nordstrom et al. 2005). In that line, it is
already known that nonadherent behavior leads to a
higher rate of glaucoma progression resulting in in-
crease risk of blindness, which is emphasized as a
significant health and economic problem (Robin &
Muir 2019). Treatment adherence is a multidimensional
measure influenced by various factors, and the patient's
mental status when prescribing topical therapy is well-
established (Sabaté 2003).

Numerous pre-epidemic studies have indicated a
higher prevalence of mood and anxiety disorders in
glaucoma than in general (Lim et al. 2016, Zhang et al.
2017). Glaucoma patients experience increased fear of
blindness and consequent complications, fear of inabi-

lity to perform daily activities (including driving), fear
of losing financial stability, and concern to be emotio-
nally and socially isolated (Janz et al. 2007, Ramulu et
al. 2012, Burmedi et al. 2002). Since anxiety is asso-
ciated with reduced adherence to treatment and irregular
application of topical therapy, disease deterioration in
those patients is expected (Zhang et al. 2017). Due to its
chronic course and effects on physical health and
occupational functioning, anxiety is a significant health
problem that notably compromises the quality of life
(Bruce et al. 2005).

Therefore, the present study aimed to evaluate the
prevalence of anxiety symptoms among glaucoma
patients, level of treatment adherence, and its correlation
with visual impairment and other factors during the
COVID-19 pandemic and Croatia's earthquake crisis.

SUBJECTS AND METHODS
Setting and subjects

The cross-sectional study was conducted at the
Department of Ophthalmology, University Hospital
Centre Zagreb, in Zagreb, Croatia. The data collection
period was from 1% April 2020 to 1 %t April 2021.

All subjects underwent comprehensive ophthalmo-
logic examinations, including best-corrected visual
acuity (BCVA) using the Snellen chart, slit-lamp bio-
microscopy, gonioscopy, and dilated fundus exami-
nation. IOP was measured using a Goldmann applana-
tion tonometer. Functional impairment, the visual field
(VF), was estimated using automated static perimetry
(Octopus 900/G program Visual Field Analyzer, Haag
Streit). Optical coherence tomography (OCT), assessed
by Optopol Copernicus HR, was used to quantify the
structural defects.

POAG patients aged 18 years or older were ran-
domly recruited. POAG was based on criteria for
diagnosis setting: 10P values from medical history
higher than 21 mmHg, presence of an open angle with a
Shaffer grading of > 2 on gonioscopy, typical glauco-
matous disc cupping, and compatible VF defects. All
subjects had been prescribed topical hypotensive
therapy for at least one year.

Patients who were not eligible to participate in this
study were patients with other glaucoma types or other
eye diseases that impaired central and peripheral vision
and VF defects caused by other systemic diseases (i.e.,
neurological). Patients who had incisional eye surgeries
or laser treatments within the previous three months
before the enrollment were also not included in the
study. In addition, patients with cognitive impairment,
mental disorder, psychotherapeutic or psychopharmaco-
logical treatment in history were not included. From the
study were excluded subjects who have any of the
unanswered items in questionnaires. Subjects with VF
and OCT findings unreliable and could not be accu-
rately analyzed were not eligible for the study.
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This study was conducted following the guidelines
of the Declaration of Helsinki in 1995 (as revised in
Edinburgh 2000). All procedures performed in the study
involving human subjects were under the ethical
standards of the institutional research committee. The
Ethics Committee of the University Hospital Centre
Zagreb approved the study protocol. Informed consent
was obtained from each respondent. Data collection was
voluntary and anonymous.

Study instruments

Once they agreed to participate in the study, subjects
were given a self-administered survey. The question-
naires were conducted anonymously.

Socio-demographic data were assessed, including
age, gender, education level, living conditions, and
marital status. Clinical information was recorded, in-
cluding systemic comorbidities, family history of
glaucoma, and duration of POAG (less than two years,
2 - 5 years, more than five years). Drug information,
including the type and dosage of antiglaucoma
medications and systemic therapy, were also collected.

Structural defects were quantified by the average
retinal nerve fiber layer (RNFL) thickness values of the
better eye and worse eye using OCT. The extent of
functional impairment was assessed by mean defect
(MD) values of the better eye and worse eye on VF
findings.

The 21-item Beck Anxiety Inventory (BAI) was
used for self-reported anxiety symptoms evaluation. The
questionnaire was designed for the measurement of
generalized anxiety and distinguishing between
symptoms of anxiety and depression. It consists of 21
items and the total score is calculated by finding the
sum of all items, with a higher score indicating higher
self-reported anxiety regarding reliability, internal
consistency for the BAI (Cronbach's alpha coefficient of
the BAI = 0.95) (Beck et al. 1988).

Medication adherence was evaluated using the
Culig Adherence Scale (CAS), the valid and reliable
self-administered instrument which consists of several
parts. Adherence is defined by detecting the frequency
of missed application of the prescribed medications.
The possible answers were: | never forget to take my
medication, | forget to take my medication during the
last week, last month, last 1 - 3 months, and more than
the last three months. Depending on the answer to this
item, subjects were divided into two groups. Those
who answered this question with "never forget" were
defined as adherent. All other respondents were
considered nonadherent. The less time has passed of
skipping medications, the more likely the patient is
nonadherent and often forgets to take the medication.
The psychometric properties of the questionnaires
have been previously confirmed in Croatia population
(Cronbach's alpha coefficient = 0.94) (Momirovi¢ et
al. 2016).
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Statistical analysis

Statistical analysis was performed by Statistica
software package version 13.5 (TIBCO Software Inc.
2018. TIBCO Statistica™ Software, Version 13.5. USA,
TIBCO Software Inc.). The normality of data
distribution was tested by the Kolmogorov-Smirnov or
Shapiro-Wilk test, and the homogeneity of variance by
the Leven test. Results of descriptive analyses were
expressed as means = SD or median (min, max) for
continuous variables and percentages for categorical
variables. Differences between continuous data were
determined by a one-way ANOVA test or Kruskal-
Wallis test. A nonparametric test was used when the
assumption of homogeneity of variance for tested
variables was not met. Scheffe post-hoc test and
multiple comparisons of the Kruskal-Wallis test were
used where needed. Differences among categorical data
were evaluated by the Chi-square test. The Spearman's
rank and Kendall's tau correlation tests were used to
assessing the strength of associations. In all analyses, a
P value of less than 0.05 was considered statistically
significant.

RESULTS

This study included 113 primary open-angle glau-
coma patients (48 males / 65 females), with a mean age
of 65.89+8.53 years. 4 (3.5%) patients had POAG less
than two years, 27 (23.9%) between two and five years,
and 82 (72.6%) patients had it more than five years.
Only 31 (27.4%) patients had a positive family history
of glaucoma. In glaucoma treatment, 84 (74.3%) pa-
tients used one antiglaucoma medication, 24 (21.2%)
two, and 5 (4.4%) patients used three antiglaucoma me-
dications. In addition, 86 (75.7%) patients also had some
systemic comorbidities, while 27 (24.3%) had none.

11 (10.1%) patients graduated primary school, 55
(48.6%) high school, 19 (16.5%) collage, 23 (20.2%)
faculty, and 5 (4.6%) had the educational level of
Master of Science or PhD. 24 (21.5%) patients lived
alone, and 89 (78.5%) lived in a family. Most of the
patients (76%) were married, while 3.8% were divorced,
13.5% were widows or widowers, and 6.7% of patients
were single never married.

The median of the BAI total score in all patients was
10 (min 0, max 53). According to the anxiety level,
patients were divided into three groups. 92 (81.4%)
patients had low level of anxiety (group 1 - BAI score:
0-21), 16 (14.1%) had moderate (group 2 - BAI score:
22-35), and 5 (4.5%) patients had high level of anxiety
(group 3 - BAI score: > 36) (Table 1). The groups did
not significantly differ in age (p=0.429), gender
(p=0.507), duration of POAG (p=0.242), and the
number of antiglaucoma medications (p=0.601). How-
ever, patients with a low anxiety level had less fre-
quently a positive than a negative family history of
glaucoma than patients with moderate and high anxiety
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Table 1. BAI total score, family history of glaucoma, intraocular pressure, structural and functional impairment of
the worse eye and adherence to the local glaucoma treatment of patients divided into three groups according to the

level of anxiety

Level of anxiety

Low (n=92) Moderate (n=16) High (n=5) Ha Chi® F° p
BAI total score” 9(0,21) 23.5 (22, 34) 42 (39, 53) 51.3522 <0.001
Family history of glaucoma 21.6/78.4 50/50 40/60 6.077° 0.048
(positive/negative)™
IOT (mmHg)™ 16.04+2.44 17.50+3.44 16.20+1.30 2.176° 0.118
RNFL (um)” 97 (52, 122) 93 (69, 106) 103 (98, 115) 45712 0.102
MD (dB)” 2.9 (-1.3,23.9) 3.3(0.2,15.0) 0.7 (-0.5,1.9) 8.2562 0.016
Adherence to the local glaucoma 45.6/54.4 12.5/87.5 20/80 7.109° 0.029

treatment (yes/no)™

*median (min, max); " percentages; ™ mean+SD; 2 Kruskal-Wallis test; ° Chi-square test df=2; ¢ ANOVA; BAI - the 21-item
Beck Anxiety Inventory; 10T - intraocular pressure; RNFL - retinal nerve fiber layer thickness; MD - mean defect

levels (p=0.048). No significant difference between the
anxiety groups was observed in educational level
(p=0.471), living conditions (p=0.310), marital status
(p=0.796), and the prevalence of systemic comorbidities
(p=0.215).

In all patients included in the study, the median of
peripapillary RNFL thickness of the better eye was 101
(min 58, max 139) um and of the worse eye 97 (min
52, max 122) pm, while the median of MD of the
better eye was 1.3 (min -1.0, max 16.0) dB and of the
worse eye 2.9 (min -1.3, max 23.9) dB. For each
patient, the glaucoma damage was determined from
the level of structural and functional impairment of the
worse eye, so in the further statistical analysis, the
median of peripapillary RNFL thickness and the me-
dian of MD of the worse eye was used. No significant
difference was observed between the mean values of
IOP associated with RNFL thickness of the worse eye
and IOP associated with MD of the worse eye
(16.23+2.63 mmHg vs. 16.22+2.60 mmHg, p=0.877);
thus, the mean value of both 10Ps of the worse eye
was further analyzed. Table 1 shows the intraocular
pressure, structural and functional impairment of the
worse eye of patients divided into three groups
according to the level of anxiety. The groups did not
significantly differ in IOP (p=0.118) and RNFL
thickness (p=0.102), but a significant difference was
observed in MD between the studied groups (p=0.016).
However, multiple comparisons show that only pa-
tients with a moderate anxiety level had significantly
higher MD than those with a high anxiety level (3.3
dB vs. 0.7 dB, p=0.012).

According to the Culig Adherence Scale, only 45
(39.8%) patients were adherent to local glaucoma
treatment and never skipped their medication. In the
nonadherent group (60.2%), 7 (10.3%) patients did not
take the medication last week, 35 (51.5%) last month,
19 (27.9%) last 1 - 3 months, and 7 (10.3%) patients
did not take it more than last three months. Table 1
presents the adherence and nonadherence to local
glaucoma treatment of patients divided into three

groups according to the level of anxiety. Patients with
moderate and high anxiety levels were less frequently
adherent than nonadherent to local glaucoma treatment
than patients with a low anxiety level (p=0.029).
However, no significant difference in the degree of
nonadherence was observed between the studied
groups (p=0.732).

Significant and marginal correlations between the
BAI total score, socio-demographic and clinical data
are presented in Table 2. The BAI total score was sig-
nificantly positively associated with the female gender
(p<0.001) and a positive family history of glaucoma
(p<0.001), while negatively with the educational level
(p=0.048). The marginal negative association of BAI total
score was observed for living conditions (p=0.052),
though positive for systemic comorbidities (p=0.058).
No association was found between the BAI total score
and age (p=0.257), duration of POAG (p=0.316), the
number of antiglaucoma medications (p=0.602), marital
status (p=0.241), IOP (p=0.799), RNFL thickness
(p=0.253), and MD of the worse eye (p=0.398), nor even
after dividing the patients into anxiety groups (p>0.05).
Though, the BAI total score was significantly negatively
related to the adherence to local glaucoma treatment
(p<0.001) (Table 2). Other significant and marginal cor-
relations of the adherence to local glaucoma treatment
are presented in Table 3. The adherence to local glau-
coma treatment was significantly positively correlated
with the educational level (p=0.022), while marginally
negatively with a positive family history of glaucoma
(p=0.057) and the number of antiglaucoma medica-
tions (p=0.058). A significant negative association was
also observed between the adherence to treatment and
MD of the worse eye (p=0.017). No correlation was
found between the adherence to treatment and age
(p=0.252), gender (p=0.947), duration of POAG
(p=0.688), living conditions (p=0.379), marital status
(p=0.695), the prevalence of systemic comorbidities
(p=0.473, 10P (p=0.165), and RNFL thickness of the
worse eye (p=0.228), nor even after dividing the
patients into anxiety groups (p>0.05).
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Table 2. Correlations between the BAI total score, socio-demographic, clinical data and the adherence to local

glaucoma treatment

The 21-item Beck Anxiety Inventory total score

Kendall Tau Z p
Gender (female) 0.242 3.806 <0.001
Family history of glaucoma 0.243 3.741 <0.001
Educational level -0.128 -1.974 0.048
Living conditions -0.118 -1.798 0.052
Systemic comorbidities 0.112 1.765 0.058
Adherence to the local glaucoma treatment -0.259 -4.076 <0.001

Table 3. Correlations between the adherence to local glaucoma treatment, educational level, and clinical data

Adherence to the local glaucoma treatment

Kendall Tau Z p
Educational level 0.148 2.2844 0.022
Family history of glaucoma -0.125 -1.8960 0.057
Number of antiglaucoma medications -0.122 -1.8180 0.058
MD of the worse eye -0.153 -2.3890 0.017

DISCUSSION

The presented study investigated the level of anxiety
symptoms and adherence to glaucoma treatment in
POAG patients during the COVID-19 pandemic.

The COVID-19 outbreak has burdened healthcare
systems worldwide since the focus on coronavirus -
infected population has prioritized medical, personnel,
and material resources. Consequently, awareness of the
negative impact of the pandemic on the clinical
outcomes of various chronic patients has increased.

If not treated properly, patients with glaucoma may
experience irreversible vision loss due to chronic-
progressive course and initial asymptomatic nature of
disease (European Glaucoma Society guidelines 5 ed.
2020). Given the importance of IOP control as a major
etiological risk factor, adherence to local antihyper-
tensive therapy is generally recognized as a key
component in the treatment of the disease, especially
considering that 10P is the only modifiable factor
(European Glaucoma Society guidelines 5" ed. 2020,
Zimmerman & Zalta 1983). Poor adherence to glau-
coma treatment is globally recognized as a significant
public health problem, that exacerbated during
lockdown (Subathra et al. 2021, Mylona et al. 2021).
Our results showed that only 39.8% of patients were
adherent to local glaucoma treatment during the
COVID-19 pandemic, which is in compliance with
researches worldwide.

In this study, most subjects who did not adhere to
the prescribed therapy reported forgetfulness as the
main reason for non-compliance with the drug, which
is consistent with previous investigations (Newman-
Casey et al. 2015). No correlation was found between
the adherence to treatment and the main socio-demo-
graphic factors of our subjects. However, educational
level was positively associated with adherence to
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medication, similar to Mylona et al., who demonstra-
ted that the pandemic has disproportionally affected
patients of lower educational levels in Greece popu-
lation (Mylona et al. 2021).

Since treatment adherence in glaucoma is a multi-
dimensional concept which encompasses a complex
relationship between patient's characteristics, health-
care system, society, and economy, today’s global
pandemic has affected all factors that have made
treatment extremely challenging. Previously, multiple
barriers with anti-glaucomatous therapy were identified
(Newman-Casey et al. 2015). A recent study has shown
that the COVID-19 pandemic negatively influences
adherence in chronic diseases due to known factors
that affect adherence and, in addition, due to other
obstacles that are unique for a continuous period, like
travel restrictions, limitation in availability of glau-
coma medication in pharmacy, financial difficulties
due to higher unemployment (Subathra et al. 2021).
Moreover, the preventative measures implemented in
the confrontation to novel coronavirus forced people to
change their daily habits and routine, which are essen-
tial factor for appropriate adherence to glaucoma
treatment (Newman-Casey et al. 2015). Loss of direct
contact with family members and (self)isolation have
resulted in reduced support and reminders, which are
often necessary for proper adherence to glaucoma
treatment. In addition, limited access to health faci-
lities presented a significant problem for patients with
chronic diseases who require regular visits and repea-
ted medical prescriptions.

According to various reports, glaucoma patients are
concerned and anxious about their eye health and risk
of vision loss due to the limited provision of
ophthalmic care during the pandemic (Pujari et al.
2021). Given this situation, most of our patients
reported some degree of anxiety symptoms that
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comply with numerous pre-epidemic studies showing a
high prevalence of anxiety in glaucoma patients (Lim
et al. 2016) Furthermore, there is a report about the
progression of the disease due to negative emotions,
suggesting that emotional stress itself may affect
glaucoma (Shin et al. 2021). In addition, Zagreb, the
Croatian capital, was hit by two devastating
earthquakes, contributing to mental health disruptions
(Curkovic et al. 2020). The current study of the general
Croatian public revealed lower psychological well-
being and higher scores of affective disorders
compared to before COVID-19 (Lauri Korajlija &
Jokic-Begic 2020).

In our study, the BAI total score was significantly
positively associated with the female gender, which
has already been reported as the risk factor for anxiety
in glaucoma patients (Tastan et al. 2010). The rela-
tionships between age and anxiety showed incon-
sistency in previous literature (Wu 2019). However,
our study revealed that age does not correlate with
anxiety. Positive family history of glaucoma was
another demographic factor that reached significant
correlation with anxiety. This could be explained by
the fact that some relatives have already experienced
the consequences of disease progression, so a lot of
patients felt an uncontrolled fear of vision loss.
Furthermore, the evidence implied that more educated
subjects felt less anxiety what was confirmed by the
results of this study (Wu 2019).

Psychosocial disorders and psychological affection
are already known barriers to maintaining the con-
tinuity of recommended glaucoma treatment (Zhang et
al. 2017). Subathra et al. reported that stress due to the
pandemic is a significant factor in non-adherence to
treatment, which is consistent with our results
(Subathra et al. 2021). In our study, the severity of
anxiety symptoms was significantly correlated with
poor medication adherence.

Moreover, investigators evaluated participants’
functional and structural impairments as indicators of
patients’ current clinical status to assess the connection
between anxiety, treatment adherence, and treatment
outcomes.

This study showed a significant negative associa-
tion between adherence to treatment and MD of the
worse eye. At the same time, the results did not indi-
cate an association between adherence, 10P, and RNFL
thickness. These findings suggest that the lack of
adherence to glaucoma treatment is associated with
progressive visual field loss. It could implicate that the
more severe visual field loss is, the more likely they
were non-adherent, directly linking adherence to treat-
ment and treatment outcome. Our findings are con-
sistent with previous reports that showed that patients
who did not adhere had 80% worse visual field impair-
ment than those who adhered (Sleath et al. 2011). In
non-adherent patients, additional medications are often

unnecessarily prescribed, or surgery must be perfor-
med, what could be avoided if they adhere properly.

Regarding anxiety and glaucoma damage, no asso-
ciation was found between our participants' anxiety
symptoms and 10P, RNFL, and MD of the worse eye.
On the contrary, according to Shin et al., anxiety was
significantly associated with the rate of RNFL thinning
in patients with glaucoma, as well as faster rates of
RNFL decline (Shin et al. 2021). Additionally, disc
hemorrhage and IOP fluctuation were other significant
factors associated with anxiety. These results repea-
tedly suggest that anxiety increases the risk of glau-
coma progression (Shin et al. 2021). On the other
hand, Wu et al. demonstrated that the patients' self-
reported quality of life, but not objective function
components, like BCVA and MD, played the most
crucial role in psychological distresses among glau-
coma patients (Wu 2019).

Some limitations in this study should be addressed.
The participants are collected from a single tertiary
institution which may cause selection bias. The study's
cross-sectional design made it unable to establish
causality, and prospective studies will be needed to
confirm the conclusions. Moreover, the BAI question-
naire cannot set a formal psychological diagnosis of
anxiety, although it is a standard tool, regularly used
for clinical and research purposes. The form of the
questionnaire was self-administered, so the validity of
the responses was challenging to control. Thus, further
studies should utilize some of the objective methods
for measurement of treatment adherence. Finally, the
evidence of the impact of the COVID-19 pandemic is
based on convenience samples, without comparable
pre-pandemic data of our cohort.

CONCLUSION

Herein presented population study evaluates the
adherence to medication and anxiety in glaucoma
patients and provides critical and timely data about the
impact of the COVID-19 pandemic on the manage-
ment of glaucoma. The paper revealed a high pre-
valence of poor treatment adherence, which could be
explained, on the one hand, by already known barriers
to medication maintenance, and on the other hand, by
impediments specific for the era of the pandemic.
Anxiety is showed to be an independent risk factor for
such neglectful behavior. Our findings showed that in
terms of both, anxiety and adherence, especially risk
group are patients of lower educational level. These
implicate the importance of providing psychological
assistance to ensure stable treatment and thus reducing
the risk of disease progression. An interdisciplinary
approach should manage mental health sequelae of the
COVID-19 crisis and future emergencies, especially in
vulnerable patients with chronic conditions, like
glaucoma. In addition, treatment adherence strategies
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and educational interventions need to be adapted to
current technological advantages, such as telemedi-
cine, mobile applications, etc., to prevent the risk of
treatment discontinuation in time, and thus the risk of
adverse clinical outcomes.
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