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ABSTRACT 
Aim: To investigate the professional opinions of ophthalmologists who provide medical care to glaucoma patients in current conditions in Ukraine, particularly 
regarding the impact of Russia’s full-scale invasion of Ukraine on the organization, quality, and timeliness of medical care for these patients.
Materials and Methods: The research materials were data from a voluntary anonymous questionnaire survey of 322 ophthalmologists from various regions of 
Ukraine who work in public and private medical institutions. Data from the Kyiv City Information and Analytical Center of Medical Statistics were also analyzed.
Results: According to the ophthalmologists, the proportion of patients with secondary glaucoma (62,9±3,5%) and open-angle glaucoma (34,4±3,5%) has 
increased, as well as the proportion of patients with stage III glaucoma (61,6±3,4%). Since the onset of the full-scale invasion, the number of glaucoma patients 
seeking ophthalmological help late (74,8±2,4%) or irregularly (83,5±2,1%) has increased. A total of 62,7±2,7% of ophthalmologists report that glaucoma 
patients are effectively refusing surgical treatment, mostly due to a lack of financial resources to undergo the operation (82,7±2,7%).
Conclusions: The war has had a negative impact on the ability to provide quality ophthalmologic care, particularly to patients with open-angle glaucoma. 
The findings may be used to identify opportunities and strategies for improving the quality of ophthalmologic care.

KEY WORDS: Ophthalmology, glaucoma, medical care, ophthalmologists, prevention
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INTRODUCTION
Glaucoma is a leading cause of irreversible blindness 

worldwide [1, 2]. Between 1990 and 2019, the global 
prevalence of glaucoma increased to 7,47 million cases, 
and the global disease burden measured in DALYs (disability-
adjusted life years) rose to 0,75 million – an increase of 92,5% 
and 69,2%, respectively. It has been established that the 
disease burden caused by glaucoma is closely associated 
with socioeconomic status, age, and gender [3]. In 2022, 
the global incidence rate of open-angle glaucoma was 
23,46 cases per 10 000 person-years among individuals 
aged 40 to 79. Specifically, the incidence was 5,51 cases 
per 10 000 person-years in the 40-44 age group, and 64,36 
per 10 000 person-years in the 75-79 age group [4].

It is known that many people with glaucoma are 
unaware that they have a progressive yet preventable 
disease [5, 6]. As the severity of glaucoma increases, its 
progression becomes more difficult to control, and the 
cost of treatment rises with the stage of the disease [7]. 
Therefore, early, rapid, and accurate diagnosis of glaucoma 
is crucial. Currently, diagnosis is typically made through 
opportunistic case detection, usually by optometrists or 
general ophthalmologists. Optimal screening-based diagnosis 

allows for early detection of glaucoma in patients who are 
at high risk of developing the disease or are particularly 
vulnerable to vision impairment and decreased quality 
of life. Screening also helps determine the most effective 
treatment among the various available options [8].

Russia’s full-scale military invasion of Ukraine has 
significantly affected various aspects of life across all regions 
of the country – not only those located near the front lines. 
The war’s negative socio-economic impact is the result of 
extensive infrastructure destruction, reduced workforce 
availability, inflation, population debt, unemployment, social 
fragmentation, and large-scale population migration [9].

A direct correlation has been established between the 
presence of glaucoma and worsening socio-economic 
indicators, particularly in relation to the patient’s ability to 
bear direct treatment costs (such as purchasing medications, 
attending regular medical appointments, undergoing 
diagnostic examinations, and having surgery) [10].

AIM
To investigate the professional opinions of 

ophthalmologists who provide medical care to glaucoma 
patients in current conditions in Ukraine, particularly 
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regarding the impact of Russia’s full-scale invasion of 
Ukraine on the organization, quality, and timeliness of 
medical care for these patients.

MATERIALS AND METHODS
The study employed a questionnaire-based survey using a 

custom-designed questionnaire consisting of 33 questions. 
The questionnaire aimed to assess the physician’s ability to 
ensure timely and comprehensive medical examinations for 
diagnosis, prescribe appropriate treatment, and organize 
disease monitoring. Part of the questionnaire focused on 
patient adherence to collaboration with ophthalmologists, 
including compliance with medical prescriptions and 
timeliness in seeking care when glaucoma symptoms arise. 
The survey also provided insight into ophthalmologists’ 
perceptions of how the full-scale Russian invasion of Ukraine 
has affected the quality of medical care for glaucoma patients. 
The data from the Kyiv City Information and Analytical 
Center of Medical Statistics were also analyzed.

The primary source of data for the study was a questionnaire 
survey completed by 322 ophthalmologists. Among the 
surveyed ophthalmologists, women predominated (88,2%). 
In terms of age distribution, the majority (53,2%) were 
between 40 and 59 years old, while nearly one-third (30,5%) 
were under 40. Notably, more than a quarter (26,3%) of 
respondents were of retirement age. It is important to note 
that 43% of ophthalmologists had more than 26 years of 
total medical experience; 24,3% had between 16 and 25 
years of experience; and the remaining 32,7% had up to 15 
years of experience. As for their experience specifically as 
ophthalmologists, the corresponding distribution was as 
follows: 38,6%, 25,0%, and 36,4%, respectively. Data were 
presented as absolute and relative (rate per 100 respondents 
[%] ± standard error [SE]) frequency.

ETHICS
The research was conducted in accordance with the 

standards and principles of the Council of Europe Convention 
on Human Rights and Biomedicine, the World Medical 
Association Declaration of Helsinki on the ethical principles 
for medical research involving human subjects, and current 
Ukrainian regulatory documents. The questionnaire used 

in this study was approved by the Ethics Committee of 
Bohomolets National Medical University, Protocol No. 190, 
dated 23.12.24. The survey was voluntary and anonymous.

RESULTS
Glaucoma is a fairly common eye disease, and only five 

respondents (1,6%) reported that they had not encountered 
this condition in their practice – most likely due to their 
limited professional experience. More than half of the 
surveyed ophthalmologists (57,8%) stated, based on their 
observations, that the epidemiological structure of glaucoma 
has changed since the beginning of the full-scale invasion. 
They primarily believe that there has been an increase in 
the proportion of patients with glaucoma, particularly 
with secondary glaucoma (60,2±3,6%) and open-angle 
glaucoma (34,4±3,5%). Nearly two-thirds of the physicians 
(63,0%) believe that the distribution of glaucoma cases by 
stage has changed since the onset of the full-scale invasion, 
specifically noting a significant increase in the proportion 
of patients with stage III glaucoma (61,6±3,4%) (Table 1).

The majority of doctors consider the quality of 
ophthalmological care provided in the healthcare institutions 
where they work to be high (30,4 ± 2,6%) or rather high 
(31,1 ± 2,6%). However, 36,3 ± 2,7% of respondents believe 
that the quality of ophthalmological care has changed 
since the beginning of the war. Opinions among doctors 
regarding the direction of these changes were divided: 
overall, 56,4% believe that the quality of care has improved, 
while 29,1% think it has worsened. Furthermore, 59,6% 
of respondents believe that all necessary resources for 
providing quality ophthalmological care are available in 
healthcare institutions, although 32,6% think these resources 
have changed since the start of the war, with 65,7% of 
them considering these changes to be improvements. 
These resources are largely determined by the state of 
material and technical equipment in healthcare institutions. 
A significant portion of ophthalmologists evaluate this state, 
particularly regarding glaucoma diagnosis and treatment, as 
excellent (15,2 ± 2,0%) or good (39,4 ± 2,7%). Only 31,1% of 
respondents believe that the material and technical support 
for glaucoma diagnosis and treatment has changed during 
the war, with 68,0% of them stating that it has improved. 

Table 1. Assessment by ophthalmologists of changes in the glaucoma patient population related to the war

No. Question Answer Distribution of respondents  
by answers, N (% ± SE)

1
How has the epidemiological structure 
of glaucoma in practice changed after 
the full-scale invasion? (n=186)

Increased percentage of open-angle glaucoma 64 (34.4 ± 3.5)

Increased percentage of angle-closure glaucoma 10 (5.4 ± 1.7)

Increased percentage of secondary glaucoma 112 (60.2 ± 3.6)

2
How has the distribution of patients  
by stage of glaucoma changed after  
the full-scale invasion? (n=203)

Increased percentage of patients with early-stage 
I-II glaucoma 45 (22.2 ± 2.9)

Increased percentage of patients with advanced 
stage III glaucoma 125 (61.6 ± 3.4)

Increased percentage of patients with terminal 
stage IV glaucoma 33 (16.2 ± 2.6)

Source: compiled by the authors of this study
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Only 18,2% of respondents indicated that the equipment 
and materials they work with do not meet modern scientific 
and technical standards or current ophthalmological care 
standards for patients with glaucoma (Table 2).

An integral and critically important part of an 
ophthalmologist’s work is preventive care, especially in 
terms of secondary and tertiary prevention. Only timely and 
regular examinations by an ophthalmologist can ensure the 
early detection of glaucoma, as believed by the vast majority 
of respondents (95,9%). The key to stabilizing glaucoma 
and preventing its progression is undoubtedly the strict 
adherence to the ophthalmologist’s prescribed treatment, 
which is supported by 94,1% of respondents. In cases where 
non-surgical treatment methods are ineffective, timely 
surgical treatment is considered essential for stabilizing 
glaucoma and preventing its progression, according to 
92,9% of the surveyed ophthalmologists (Table 3).

The analysis of respondents’ answers to questions about 
changes in the behavior of patients with glaucoma regarding 
the implementation of doctors’ recommendations turned out 
to be important. Physicians note that since the beginning of 
the full-scale invasion, the number of glaucoma patients who 
seek ophthalmological care late (74,8±2,4%) and irregularly 

(83,5±2,1%) has increased. According to 73,9±2,5% of 
respondents, the number of glaucoma patients who violate 
the ophthalmologist’s treatment prescriptions has also 
risen. Furthermore, 62,7±2,7% of ophthalmologists report 
that glaucoma patients often refuse surgical treatment. The 
main reasons for this refusal are lack of financial resources 
to undergo surgery (82,7±2,7%), psychological problems 
related to the war (51,9±3,5%), and residence in occupied 
territories with logistical difficulties (42,6±3,5%). The least 
significant factors were distrust of the ophthalmologist 
(4,5±1,5%) or the ophthalmic surgeon (4,9±1,5%) (Table 4).

According to available data on glaucoma morbidity in 
Kyiv, the prevalence of this disease has decreased: if in the 
pre-war year 2021 it was 69,1 per 10,000 population, by 2024 
it had dropped to 52,2 per 10,000 population. Thus, during 
the period of full-scale invasion, the prevalence of glaucoma 
decreased by 24,5%. However, at the same time, the incidence 
of newly diagnosed cases during this period increased from 
3,7 to 5,6 cases per 10 000 population (an increase of 51,3%). 
Therefore, not all previously established glaucoma cases 
were registered, but the number of newly detected cases 
increased. Such divergent trends can be explained by the 
untimely and irregular visits to ophthalmologists, which is 

Volodymyr O. Melnyk et al.

Table 2. Results of the survey of ophthalmologists regarding the organization of ophthalmological care  
in healthcare institutions where they work and changes after the full-scale invasion of Russia into Ukraine  
and the introduction of martial law in Ukraine

No. Question Answer Distribution of respondents by answers, N 
(% ± SE)

1
Assess changes in the quality 
of ophthalmological care related 
to the war (n=117)

Significantly improved 19 (16.2±3.4)

Improved 47 (40.2±4.5)

Worsened 28 (23.9±3.9)

Significantly worsened 6 (5.2±2.0)

Difficult to answer 17 (14.5±3.3)

2

Assess changes in opportunities 
for quality ophthalmological care 
for glaucoma patients related 
to the war (n=105)

Significantly improved 11 (10.5±3.0)

Improved 58 (55.2±4.9)

Worsened 34 (32.4±4.6)

Significantly worsened 2 (1.9±1.3)

3
Assess the state of material 
and technical support for glaucoma 
diagnosis and treatment (n=322)

Excellent 49 (15.2±2.0)

Good 127 (39.5±2.7)

Satisfactory 124 (38.5±2.7)

Unsatisfactory 22 (6.8±1.4)

4

Assess changes in the state of material 
and technical support for glaucoma 
diagnosis and treatment related 
to the war (n=100)

Significantly improved 12 (12.0±3.3)

Improved 56 (56.0±4.9)

Worsened 30 (30.0±4.6)

Significantly worsened 2 (2.0±1.4)

5

Assess the compliance of the equipment 
and materials you work with to modern 
scientific and technical standards and  
current standards of ophthalmological care 
for glaucoma patients (n=322)

Compliant 132 (40.9±2.7)

No 58 (18.2±2.1)

Partially 132 (40.9±2.7)

Source: compiled by the authors of this study
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confirmed by the results of the study. Additionally, during 
the war, there was a qualitative change in the population 
of Kyiv: part of the native population left the city, while it 
was replenished by internally displaced persons [11, 12].

The number of ophthalmologists in Kyiv has slightly 
increased to 340 (by 6%), and the number of ophthalmological 
hospital beds also rose to 183 (by 14,3%) against the 
backdrop of a decreasing city population, the exact size 
of which cannot currently be determined. Therefore, the 
accessibility of ophthalmological care requires further 
analysis. It should also be noted that the situation in Kyiv 
is not fully representative of the entire country, as it is 
the capital where the largest concentration of the best 
resources is located [11, 12].

DISCUSSION
The data obtained in this study from the survey of 

ophthalmologists are consistent with the results of other 

studies. For example, non-compliance with treatment 
regimens is observed in 32% of patients [13]. Risk factors for 
non-adherence to ophthalmologist visit schedules among 
glaucoma patients include lower levels of education and 
income, cost-saving on medications, and concerns about 
differing opinions on diagnosis and treatment among 
various doctors [14].

Ophthalmologists have also identified an insufficient level 
of patient knowledge about glaucoma and its treatment 
methods. The lack of knowledge was associated with a 
low level of education, a short duration of the disease, 
advanced age, and the absence of the Internet as a 
preferred source of information. A study of information 
needs and preferred providers revealed that a patient 
education program should cover a wide range of topics 
with an emphasis on general information through written 
materials and information tailored to the needs of each 
glaucoma patient. The ophthalmologist should be the key 

Table 3. Ophthalmologists’ assessment of the importance of secondary and tertiary glaucoma prevention 
measures (n=322)

No. Question
Distribution of respondents by answers, N (% ± SE)

Definitely yes Probably yes Probably no Definitely no Difficult  
to answer

1
Is timely and regular examination 
by an ophthalmologist the key 
to early detection of glaucoma?

272
(84.5±2.0)

36
(11.2±1.8)

11
(3.4±1.0) 0 3

(0.9±0.5)

2

Is strict adherence to the 
ophthalmologist’s prescriptions 
the key to stabilizing 
and preventing progression 
of glaucoma?

218
(67.7±2.6)

85
(26.4±2.5)

6
(1.9±0.8)

3
(0.9±0.5)

10
(3.1±0.9)

3

Is timely surgical treatment, 
in case of ineffectiveness 
of non-surgical methods, the key 
to stabilization and prevention 
of glaucoma progression?

178
(55.3±2.8)

121
37.6±2.7)

10
(3.1±0.9)

1
(0.3±0.3)

12
(3.7±1.1)

Source: compiled by the authors of this study

Table 4. The ophthalmologists’ assessment of changes in patient behavior regarding adherence  
to doctors’ recommendations (n=322)

No.

Question:
Do you observe in your practice since 

the full-scale invasion an increase in the number 
of glaucoma patients who

Distribution of respondents by answers, N (%±SE)

yes no difficult to answer

1 seek ophthalmological care late? 241
(74.8±2.4%)

44
(13.7±1.9%)

37
(11.5±1.8%)

2 seek ophthalmological care irregularly? 269
(83.5±2.1%)

24
(7.5±1.5%)

29
(9.0±1.6%)

3 violate the ophthalmologist’s treatment 
recommendations for glaucoma?

238
(73.9±2.5%)

38
(11.8±1.8%)

46
(14.3±1.9%)

4
do not comply with the ophthalmologist’s 
recommendations regarding surgical treatment 
of glaucoma?

202
(62.7±2.7%)

48
(14.9±1.9%)

72
(22.4±2.3%)

Source: compiled by the authors of this study
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person, but others (nurses, optometrists, and members of 
glaucoma patient associations) also play an important role 
in patient education [15].

Access to glaucoma treatment is influenced by early 
intervention in at-risk patients, duration of treatment, and 
patient adherence to treatment regimens. Socioeconomic 
factors such as insurance status, education, income, marital 
status, and access to technology can significantly impact 
the diagnosis and long-term treatment of patients with 
glaucoma. People facing these barriers tend to avoid annual 
eye examinations, leading to a higher incidence of untreated 
glaucoma. Therefore, the severity and urgency of treatment 
are important for patients’ adherence to ophthalmologist 
visits and glaucoma therapy. Thus, regular eye care leads 
to earlier detection and may improve treatment outcomes 
and reduce disease severity [16].

The paradigm of glaucoma treatment is beginning 
to shift from a more reactive approach, which relies on 
topical medications, to a more interventional one involving 
minimally invasive procedures with lower risk, such as laser 
trabeculoplasty. However, this transition is accompanied by 
an increasing need for early, rapid, and accurate diagnosis 
based on cutting-edge technologies. These include home-
based intraocular pressure monitoring, new visual field 
platforms, photo-based imaging and optical coherence 
tomography, mitochondrial flavoprotein fluorescence 
imaging, detection of apoptotic retinal cells, collector 
channel imaging, and genetic testing enhanced by artificial 
intelligence [17].

Nevertheless, there are differences within each diagnosis, 
and optimal treatment requires a personalized approach. As 
a result of thoughtful application of these recommendations, 
the benefit to the patient becomes more significant than 
the ophthalmologic service itself – meaning that a more 
patient-centered approach should be adopted in glaucoma 
care [18]. The choice of treatment should aim at long-term 
intraocular pressure reduction while remaining reasonable 
and manageable. Currently, approximately 5–10% of 
glaucoma patients undergo surgical treatment [13].

Glaucoma poses a significant burden on healthcare systems. 
To reduce glaucoma incidence and prevent blindness – 
which presents an even greater public health threat among 
glaucoma patients – it is essential to implement regular 
screening, including genetic counseling for individuals 
with high-risk factors. Additionally, efforts should focus on 
improving patient education, promoting telemedicine for 
glaucoma care, and increasing the number of scientific studies 
on both pharmacological and surgical interventions [1].

Timely and effective glaucoma treatment that slows 
disease progression can reduce the long-term economic 
burden of this chronic condition on the healthcare system 
[7]. Direct patient costs associated with ophthalmologist 
visits, glaucoma surgeries, and medications increase with 
disease severity. Notably, medication expenses account 

Volodymyr O. Melnyk et al.

for the largest share of total direct costs across all stages 
of the disease (24%-61%). Ophthalmologists bear primary 
responsibility for understanding and implementing treatment 
strategies that provide the highest quality of care and 
quality of life for patients [19].

A holistic approach, including lifestyle modifications 
and the reduction of chronic stress, should be an integral 
part of the treatment of patients with glaucoma, as this 
may help prevent disease progression [20].

The extraordinary situation in Ukraine due to the war 
has further exacerbated problems related to ophthalmic 
health and care. Extensive bombing across the country 
has resulted in numerous serious eye injuries and has 
exposed millions of civilians and military personnel to clouds 
of fragmented debris and harmful irritants. Unsanitary 
conditions in combat zones, shelters, and during population 
displacement have increased the risk of eye infections. In 
many regions, access to ophthalmological care has been 
disrupted due to the destruction of healthcare facilities 
and the migration of both the population and medical 
personnel [21].

CONCLUSIONS
The study of ophthalmologists’ professional opinions 

regarding the current state of ophthalmic care provision 
has made it possible to assess the impact of the full-scale 
invasion of Russian troops into Ukraine on changes in the 
epidemiological situation related to glaucoma, the quality 
of medical care for glaucoma patients, and their adherence 
to treatment. According to the ophthalmologists, there 
has been an increase in the proportion of patients with 
secondary glaucoma and open-angle glaucoma, as well as 
patients in stage III of the disease. Since the beginning of the 
full-scale invasion, the number of glaucoma patients who 
seek ophthalmic care late or irregularly has increased, and 
many patients are effectively refusing surgical treatment 
due to a lack of financial resources.

Two-thirds of surveyed physicians consider the quality 
of ophthalmic care to be high or relatively high, and rate 
the state of material and technical resources as excellent 
or good. This paradox can be explained by the incredible 
dedication of Ukrainian doctors, who, even under extremely 
difficult conditions, continue to improve technologies 
and enhance their professional qualifications. The war 
has had a negative impact on the ability of glaucoma 
patients to receive quality ophthalmic care. Preserving 
vision in glaucoma patients depends on timely diagnosis, 
which largely relies on the technical capabilities of medical 
facilities. Equally important, however, is patients’ adherence 
to doctors’ prescriptions, which, in turn, depends on the 
accessibility of ophthalmic services and medications for 
glaucoma treatment. The results obtained may be used 
to identify opportunities and strategies for improving the 
quality of ophthalmic care.
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