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Introduction

The vast majority of ophthalmic nosologies are
classified as diseases whose prevalence increases with age.
However, the functioning of the visual analyzer is crucial
for active socialization and work capacity in modern
conditions of widespread remote forms of education, work,
and communication [1].

Research continues into the conditions and factors
that cause the development of ophthalmic pathology
in different age groups of patients. Thus, recent
scientific literature presents scattered studies that prove
the existence of the combined influence of factors such
as age, socio-economic conditions, cultural and harmful
habits, gender, type of employment, employment,
hobbies, and the presence of decompensated chronic non-
infectious diseases, especially diabetes mellitus [2—6].
The current possibilities for effective treatment of the vast
majority of ophthalmic diseases, provided that there are
no symptoms or signs of the disease in its early stages,
open up a field for scientific discussion on the introduction
of modern medical and preventive technologies
and screening programs in specific risk groups, especially
among the elderly population and populations exposed to
proven risk factors [7; 8].

The peculiarities of modern civilizational
development create conditions for excessive visual
stress on the visual analyzer due to the rapid spread
of digitalization, digitization, and related remote forms
of education, employment, communication, etc. [9; 10].
Therefore, some scientists in different countries around
the world strongly advocate the advisability of screening
for visual impairments, arguing for its widespread
introduction, starting from early childhood [11; 12].
At the same time, different approaches to the organization
of medical and preventive ophthalmological examinations,

including in the conditions and with the involvement
of medical professionals and equipment from the network
of primary health care facilities, are the subject of ongoing
debate. For example, scientists from Australia, the United
States, the United Kingdom, and the Netherlands are
discussing the low economic efficiency of introducing
multi-component vision screening in primary health care
facilities for older age groups [12].

The objective of our study was to identify and analyze
effective preventive, medical, diagnostic, and screening
strategies published in scientific literature to ensure equal
access to specialized ophthalmological care for different
segments of the population, especially those diagnosed
with ophthalmological pathologies.

Object, materials and research methods

The materials for the study were the results of scientific
research published in scientific literature on the problems
of studying the accessibility of specialized ophthalmological
care for different segments of the population, as well
as the results of the implementation of improved approaches
in different countries around the world to improve it,
including for patients with diagnosed ophthalmological
pathology.

The practical implementation of tasks to achieve
the research goal required the use of the following general
scientific and special research methods: the systematic
approach method; bibliosemantic; content analysis;
structural-logical analysis. The systematic approach method
was used to analyze the improved approaches applied to
improve the accessibility of ophthalmic care for different
segments of the population. The bibliosemantic method
was used to study the domestic and international experience
published in scientific sources, as well as improved
scientific approaches to solving the problem under study.
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Content analysis and structural-logical analysis methods
were used to study the content of literary sources regarding
the analysis of the results of research on the availability
of specialized ophthalmological care, in particular in terms
of the implementation of modern medical and preventive
strategies for preserving the ophthalmological health
of the population. Data processing included the processing
of primary material, referenced literary sources obtained
from open information resources, in particular PubMed,
Google Scholar, as well as from official websites,
as provided for by Ukrainian legislation, which were
collected, systematized, and analyzed using the above-
mentioned research methods.

Research results

According to the results of the analysis
of the effectiveness of the international program “VISION
2020: The Right to Sight: Analysis for Research on
the Global Burden of Disease,” it was found that in 204
countries around the world, between 1990 and 2021,
the number of ophthalmological complications of diabetes
mellitus and age-related changes in the central region
of the retina (age-related macular degeneration or AMD)
increased at one of the highest rates among all nosologies
in the class of diseases of the eye and its adnexa. The latter
has become one of the main modern causes of visual
impairment and blindness over the years, with age being
a risk factor [13]. During the specified period, the number
of people diagnosed with macular degeneration more than
doubled from 3.64 million in 1990 to 8.06 million in 2021.
With the growing trend toward an ‘“aging” population,
the prevalence of age-related macular degeneration is
projected to increase, especially among women. Recent
scientific studies predict that by 2050, the number of people
with AMD will increase among both women (from 4.66
million in 2021 to 12.32 million in 2050) and among men
(from 3.40 million in 2021 to 9.02 million in 2050) [14].

German researchers have found that almost half
of all cases of blindness and severe visual impairment are
caused by the development of AMD, which is completely
asymptomatic in its early stages. Between 2017 and 2022,
the number of people diagnosed with AMD in Germany
rose from 5.7 million to 7.0 million. The situation is
complicated by the fact that there is no guaranteed
treatment for the so-called “dry” form of AMD, while
“wet” AMD requires injections of VEGF inhibitors, which
are quite expensive [15].

The prevalence of AMD increases with the patient’s
age. Thus, in the group of patients over 75 years of age,
every third person is at risk of developing early AMD
(25.0 %) or late AMD (8.0 %). Therefore, early diagnosis
with a thorough examination of the fundus and central
retina by a specialist can help prevent the progression
of the disease [16].

Diabetes mellitus, a complex endocrine disorder,
continues to spread rapidly in most countries around
the world, and the problem of insulin resistance is growing

similarly. The development of micro- and macrovascular
complications of diabetes mellitus (such as ischemic heart
disease, nephropathy, diabetic foot syndrome, peripheral
polyneuropathy, diabetic retinopathy, etc.) leads to loss
of working capacity, disability, and even premature
death. Studies show a high probability of several of these
complications occurring simultaneously in one patient.
For example, half of patients diagnosed with diabetic
retinopathy are also highly likely to be diagnosed with
peripheral polyneuropathy. The vast majority (90.0 %)
ofpatients with diabetic footare also diagnosed with diabetic
retinopathy. Conversely, patients under the supervision
of an ophthalmologist with diabetic retinopathy are often
simultaneously diagnosed with ischemic heart disease
(88.1 %), nephropathy (85.0 %), and polyneuropathy
(65.6 %) [8].

As blood sugar levels rise, the frequency of micro-
and macrovascular complications increases [17]. Against
the background of chronic hyperglycemia, diabetic
retinopathy develops, which, as neurovascular degeneration
progresses, leads to a proliferative form of diabetic
retinopathy with the risk of complete (peripheral or central)
vision loss. A sign of proliferative diabetic retinopathy is
the appearance and development of growths on the optic
disc, which occupy an area of more than 1/3 or 1/4 of the disc,
the appearance of hemorrhages in the vitreous body
or preretinal hemorrhages. In the advanced stage of diabetic
retinopathy, the growth of fibrovascular membranes
creates a risk of traction retinal detachment. Proven risk
factors for the progression of diabetic retinopathy are: high
blood sugar levels; high levels of glycated hemoglobin;
renal failure in type I and II diabetes mellitus; young age
at diagnosis of diabetes mellitus; elevated blood triglyceride
levels; increased retinal vein diameter in patients with type
I diabetes mellitus [3; 4].

It has been proven that the more complex diabetic
retinopathy is at the time of initial diagnosis, the worse
the prognosis for its further development and progression
[18].

Research on the evidence of signs for predicting
complications of diabetes mellitus formed the basis for
the development of the PRISMA software, which assesses
the combination of individual characteristics of each
patient, taking into account their age, gender, nationality,
body mass index, weight, harmful habits, in particular
smoking with a history of its duration, the presence
of arterial hypertension, diastolic blood pressure, fasting
blood glucose level, glycated hemoglobin, high and low
density lipoproteins, total cholesterol, triglycerides, insulin
use, duration of diabetes mellitus, family and genetic
history of the presence and course of cardiovascular
diseases and diabetes. The use of modern software
allows predicting the onset of diabetic retinopathy,
nephropathy, and neuropathy in patients with diabetes
mellitus. Microangiopathies, as complications
of diabetes mellitus, including damage to the mitochondria
of the retinal neuroepithelium with the development
of’chronic inflammation, neovascularization, and narrowing
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of the visual field, cause diabetic retinopathy to progress
to its proliferative form [19]. It is diabetic retinopathy,
occurring in patients with diabetes mellitus, that is an early
indicator of visual signaling disorders, the development
of microvascular deficiency, and chronic inflammation
with excessive tissue remodeling [4; 19].

Proliferative diabetic retinopathy is the main cause
of irreversible vision loss in working-age people with
diabetes. Proliferative diabetic retinopathy isan independent
predictor of other serious complications of diabetes, such
as ischemic stroke [4]. In turn, the negative prognosis
for the progression of diabetic retinopathy depends on
the number of strokes and hospitalizations [20].

Due to the need for regular examinations
and supervision by an ophthalmologist in the United States,
all patients without insurance face barriers to accessing
medical and preventive care, which becomes critical
in the case of late diagnosis of ophthalmic complications
of diabetes mellitus [19]. The increase in the cost
and frequency of use of additional medical services, such
as specialized ophthalmological care, contributes to
the progression of diabetes and its complications, which
encourages increasing their availability to patients at risk
of developing complications of diabetes [9; 19].

Early prevention programs, risk factor correction,
and ecarly treatment of diabetic retinopathy are
economically justified, without which the prevalence
of proliferative diabetic retinopathy increases, proving
the paramount importance of focusing on prevention
rather than treatment [21].

The use of artificial intelligence for diabetic retinal
examinations increases adherence to treatment, monitoring,
and regularity of examinations in patients with diabetes
mellitus [9].

Discussion of research results

Research on the impact of the availability of medical
and preventive services on the health status of the population
in modern conditions remains relevant. The problems
of accessibility of specialized ophthalmological services for
older people, lonely elderly people, and low-income groups
remain particularly acute. Given the asymptomatic onset
of most ophthalmic diseases, the increase in the proportion
of ophthalmic complications of chronic somatic diseases,
in particular such as ophthalmic complications of diabetes
mellitus, and the increasing prevalence of age-related
maculardegeneration, itisreasonable to conductconsultative
examinations by an ophthalmologist, the frequency
of which is disrupted for various reasons, including
the low availability of specialized ophthalmological care.
In such conditions, it is important to study the feasibility
of introducing screening medical and preventive
examinations by an ophthalmologist or screening tests
of visual functions in a family clinic or primary health care
center at the patient’s place of residence, which will help

overcome the barrier of territorial accessibility of these
services.

Prospects for further research

The implementation of the above requires
the necessary ophthalmic equipment, skills, and abilities
of family clinic staff and family doctors to assess visual
function or justify the appointment of a comprehensive
ophthalmological examination in individuals with chronic
non-infectious pathology for early detection of visual
impairment. and family doctors to assess visual function
or make an informed decision to refer individuals with
chronic non-infectious pathologies for a comprehensive
ophthalmological examination for the early detection
of possible ophthalmological complications, such
as those associated with diabetes mellitus, the early
stages of which are completely asymptomatic. On
the other hand, the high cost of ophthalmic equipment
and the shortage of ophthalmologists create conditions
for reduced access to ophthalmic services, particularly
among older and low-income populations. Therefore,
further research may focus on finding ways and methods
to overcome barriers to the availability of specialized
ophthalmological care for low-income groups suffering
from difficult socio-economic conditions. The need for
organizational support for a systematic approach to
the implementation of modern medical and preventive
strategies may require the planning and implementation
of appropriate regional programs with the combined
efforts of local communities.

Conclusions

1. Given the extreme importance of developing
and maintaining healthy visual functions in different age
groups of the population, which are important for education,
employment,andsocializationinthe contextofdigitalization
and digitization, the availability of specialized medical
and preventive ophthalmological services is an important
component of medical care.

2. In modern conditions, the risk of asymptomatic
onsetand development of ophthalmic complications of most
chronic non-infectious diseases, as well as the development
of visual analyzer pathology, the prevalence of which has
been proven to increase with age, has been proven.

3. A review of the current scientific literature
demonstrates the growing relevance of research on
the development and testing of systemic organizational
approaches to the introduction of modern medical
and preventive technologies and methods for improving
the accessibility of ophthalmological care, especially
for patients with age-related macular degeneration
and diabetes mellitus, whose ophthalmic complications
have been shown to negatively affect the working capacity,
disability, and quality of life of such patients.
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Purpose. The aim of our study was to search for and analyze effective preventive, medical, diagnostic, and screening strategies
published in scientific literature to ensure equal access to specialized ophthalmological care for different segments of the population,
especially those diagnosed with ophthalmological pathologies.

Materials and methods. The materials and methods of the study were the results of scientific research published in scientific
literature on the problems of studying the accessibility of specialized ophthalmological care for different segments of the population.
Achieving the research goal required the use of general scientific and special research methods, including: the systematic approach;
bibliosemantic; content analysis; and structural-logical analysis.

Results. The experience of various countries around the world published in scientific literature demonstrates evidence of an
increase in the prevalence of ophthalmic diseases with age, with ophthalmic complications of diabetes mellitus and age-related
macular degeneration increasing at an especially rapid rate. Early diagnosis can help prevent the progression of the disease. The use
of modern software for predicting complications of diabetes mellitus allows predicting the onset of diabetic retinopathy, nephropathy,
and neuropathy in patients with diabetes mellitus. In patients with diabetes mellitus against the background of chronic hyperglycemia,
diabetic retinopathy occurs and develops, the progression of which into a proliferative form increases the risk of complete loss of
vision. Real-life examples of the implementation of regional medical and preventive strategies to prevent the development of blindness
and low vision in different countries around the world are given, their positive results are described, and issues that continue to be
actively debated are discussed.

Conclusions. A review of current scientific literature demonstrates the growing relevance of research on the development and
testing of systematic organizational approaches to the implementation of modern medical and preventive technologies and methods for
improving the accessibility of ophthalmic care, especially for patients with age-related macular degeneration and diabetes mellitus, whose
ophthalmic complications have been shown to negatively affect the working capacity, disability, and quality of life of such patients.

Key words: accessibility of ophthalmic care, ophthalmic pathology, medical and preventive technologies, regional programs.

Merta. 3pocTaHHs MOMUPEHOCTI 0 TaIBLMOIOTIYHOT TAaTONIOTI] 3 BIKOM € BU3HAHOIO MPOOIEMOI0 B OLIBIIOCTI KpaiH cBiTy. MeToro
HAIIIOTO JOCII/KSHHS CTaB MOIIYK Ta aHANI3 ONPIIIOJHEHUX Y HAYKOBIiH JiTeparypi e(heKTUBHUX NPO(iTaKTHIHUX, MEAUKO-T1arHOC-
TUYHHX, Y TOMY YMCIIi CKPHHIHTOBHX, CTpaTerii 3a0e3nedeHHs piBHOTO JOCTYITy CIielializoBaHol 0(TaibMOIOT YHOT JOMOMOTH ISt
PI3HMX BEpCTB HACEJIEHHsI, 0COOJIMBO THX, SIKI MAIOTh A1arHOCTOBAaHY O(TaIEMOJIOTIYHY MATOJIOTIIO.

Marepianan Ta MeToau. MarepiazaMu Ta METOZAMH JOCIIHKEHHS CTallM ONIPUITIONHEH] B HAYKOBIH JTiTepaTypi pe3yiabTaT Hay-
KOBHX JIOCIIDKEHB 13 Mpo0JieM BUBUCHHS JOCTYIHOCTI CIIELiali30BaHOi 0()TaIbMOIOTIYHOT JOMOMOTH AJIs PI3HUX BEPCTB HACEIICHHS,
a TaKoXK pe3yJIbTaTiB po3poOKH Ta peatisallii perioHaNnbHUX iHINIaTUB y Pi3HUX KpaiHax CBITy /Ui 11 mokparieHHs. [loCSrHEHHsI METH
JOCJIIJDKEHHS] BUMAarajio BUKOPUCTAHHS 3arajlbHOHAyKOBUX Ta CIIEHiaIbHUX METOMIB JOCIHIKEHHS, Cepel SKUX — METOJ] CHCTEMHOTO
miaxoxmy, 010110CeMaHTHYHHIN, KOHTEHT-aHAi3Y, CTPYKTYPHO-JIOTIYHOTO aHai3y.

PesyabraTu. OnpuntonHeHnit y HayKOBil JIiTepaTypi TOCBiJ Pi3HUX KpaiH CBITY IEMOHCTPY€E IOKa3U 3POCTAHHS IMOIIUPEHOCTI
o TambMOJIOriYHUX XBOPOO i3 BIKOM, 0COOIMBO ITiIBUIIIEHUMH TEMIIaMHU 3pOCIH O TaIbMOJIOTIUHI YCKIIaIHEHHS [{yKpPOBOro AiadeTy Ta
BIKOBHX 3MiH IIEHTPAILHOT 00acTi CiTKiBKH (BikoBa Makynoauctpodis abo BM/I). IIpakTH4HO 10IOBHHA BUITAIKIB CIIITOTH 1 CKIaIHUX
MOPYILEHb 30py 3yMOBIICHI po3BUTKOM BMJI, sika Ha OYaTKOBUX CTA/isIX € MOBHICTIO OE3CUMITOMHOK. PaHHS JIarHOCTHKA 3 PETEllb-
HHUM OIVIJIOM CIIeLiaJiCTOM OYHOTO JIHA, IIEHTPAJIbHOI YaCTHHM CITKIBKM MOXKE CHPHATH IOMNEPEKEHHIO NPOTPECYBaHHS 3aXBOPIO-
BaHHs. Y MALI€HTIB i3 I[yKPOBUM J[iabeTOM Ha TJIi XPOHIYHOT rilepriiikeMil BHHUKAE Ta PO3BHUBAETHCS [ia0ETHUHA PETHHOMATIS, POrpe-
CyBaHHS sIKO1 B npoitidepariBHy (HOpMy MiJBHILY€E PU3HK MOBHOI BTPATH 30py. 3aCTOCYBAaHHS Cy4aCHOTO IIPOTrPAMHOI0 3a0e3eUeHHS
MIPOTHO3YBaHHSA YCKJIQJHEHB I[yKPOBOTO /1ia0eTy J]a€ 3MOTY CIIPOTHO3YBAaTH MOSBY Aia0CTHYHUX peTHHOMNATII, Hedponarii, Helipomnarii y
TMAII€HTIB 13 YKPOBUM AiadeToM. EKOHOMIYHO 00TpYHTOBAaHMUMH CTAIOTh MPOTPaMU PaHHBOI PO ITAKTHKH, KOPEKIii PaKTOPiB pUUKY
1 paHHBOTO JIIKYBaHHs [1iabeTHYHOT peTHHOMNATI1, 0e3 3arpoBaHKEHHS SIKUX 3pOCTA€ MOMUPEHICTh MPOTiepaTuBHOI 1ia0eTHIHOT peTH-
HOMaTii, 0 IOBOANTH HAJBAKIIMBICTh aKIIEHTY Ha MPO]IIAKTHI, a He Ha JIiKyBaHHI. BUKOpHCTAHHS MITYYHOTO IHTENEKTY JUIs IIPOBe-
JICHHS 1Ia0CeTHYHUX PETHHAIBHHUX OTVISIIB MiIBHUIYE MPUXIIBHICTD 10 JIIKYBaHHS, HATUIAY Ta PEryIAPHOCTI OOCTE)KEHHS Y MAIli€HTIB
i3 mykpoBuM niaberoM. Pi3Hi migxomu 1o opraHizamii HamaHHSA O(TaIBMONOTIYHOI JOMOMOTH 0co0aM CTapIIuX BIKOBHX KaTeropii,
OJIMHOKMM 0c00aM, MaJio3a0e3eueHuM BepCTBaM HACeNICHHs B PI3HUX KpalHaX CBITY AAIOTh MOXIIHBICTb JOCSTATH O3UTHBHHUX PE3YIb-
TaTiB Yepe3 3arpoBa/UKEHHS] CKPUHIHTOBUX CTPATeTii, 3aCTOCYBaHHS CY4aCHUX MEAMKO-TPO(ITAKTHIHUX CTpaTeriil cepe]] HaceIeHHs
BU3HAYCHHUX TPYI PU3HKY. BpaxXoByrodn OE3CHMITOMHICT ITOYATKy OiIBIIOCTI O(TAIBMONOTIYHUX 3aXBOPIOBAHb, 3POCTAHHS ITHTO-
Moi Bard O(pTaIbMONIOTIYHUX YCKIaJHEHh XPOHIYHUX COMATHYHHX 3aXBOPIOBAHb, SK-OT O(PTaIbMOJOTIYHI YCKIaJHEHHS IIyKPOBOTO
niabeTy, 3pOCTaHHs MOLUIMPEHOCTI BIKOBOT MaKylIOAUCTPOdii, 0OIPYyHTOBAHMMH CTAIOTh KOHCYJIBTATUBHI OOCTEXEeHHs 0(TaIbMOIIOra,
JOTPUMAHHS NEePIOMIHOCTI IKUX HOPYIIYETHCS 3 PI3HUX IPHYHH, y TOMY YHCIIi 4Yepe3 HU3bKY JOCTYIHICTB CIIeliali3oBaHoi ohTaabMo-
norivHoi gonoMord. HaBeeHo peanbHi MPUKIAaAN 3alPOBA/DKCHHS PEriOHATBHUX MEIUKO-TIPOMUIAKTHYHUX CTpaTeriil MonepekeHHs
PO3BHTKY CIINOTH Ta c1abo0ayeHHs B PI3HUX KpaiHaX CBiTY, ONMCAHO iX TO3UTHBHI PE3y/IbTaTH Ta MHUTAHHS, HABKOJO SKUX HMPOIOB-
JKYIOTh TOYUTHCS aKTHBHI THCKYCIil, 30KpeMa LI0J0 yJacTi 3aKJIa/liB i IepCoHaTy MEePBUHHOT MEANYHOI IOMOMOTH Y TPOQITaKTHIHIX
IporpamMax MornepeKeHHs 0(hTaaIbMOIOTYHAX YCKIIAIHEHb IIyKPOBOTO Jia0eTy, IIPOrpecyBaHHs BIKOBOI MaKyIOAUCTPOdii.

BucnoBku. BpaxoByroun Ha/3BUYaliHy BaXKIHBICTh (YOPMYBaHHS Ta 30€PEIKECHHS 30POBUX 30pOBUX (DYHKILH B Pi3HUX BIKOBUX
rpymax HaceJeHHs, SKi B yMOBaxX PO3BHUTKY AWKHUTANI3amii Ta HUQPOBI3aLil € BAKIMBUMH Ul OCBITH, IpAIeBIAITyBaHHI 1 COIlia-
ni3anii, T0CTYIHICTh MEAUKO-TIPODITaKTUYHUX CIIeNiani3oBaHUX 0(TaIBMOIOTIYHUX HOCIYT € BOKJIMBUM KOMIOHEHTOM OpraHi3arii
MEJMYHOTO HarLy. B cydacHUX yMOBaX JOBEAECHHM € PU3HK O€3CHMITOMHOTO ITOYATKy i PO3BHTKY O(TaIEMOJIOTTYHUX YCKJIQTHEHb
OUTBIIOCTI XPOHIYHUX HEIH(EKIIHHIX 3aXBOPIOBAaHb, & TAKOXK PO3BUTKY ITaTOJIOTII 30pOBOTO aHali3aropa, MOMIMPEHICTh SKO1 ToBe-
JICHO 3pocTae 3 BikoM. OTIsiA cydacHOi HAyKOBOI JIiTepaTypy JOBOJUTH 3pPOCTAHHS aKTyaJbHOCTI JOCITIHKEHb 3 pO3POOKH Ta anmpobda-
i1 CHCTEMHHUX OpraHi3alliiHHUX MiJAXOMIB i3 BIPOBAIKEHHS CYyYaCHUX MEAUKO-TIPODIMaKTUIHUX TEXHOJIOTIH Ta METO/IB MiABUILCHHS
JOCTYITHOCTI O()TaIBEMOJIOTTYHOT IOTIOMOTH, OCOOIMBO IS TTALIEHTIB i3 BIKOBOIO MaKyJIOIUCTPO(Di€I0 Ta IyKPOBHUM AiabeToM, oTaib-
MOJIOT1YHI YCKIIaJIHEHHS SIKOTO JIOBEJICHO HETAaTUBHO BILUTUBAIOTH Ha MPAIE3aTHICTh, IHBAIIHICTD Ta SKICTh KUTTS TAKUX MAIli€HTIB.

Kutro4oBi c10Ba: 1ocTynHicTh 0QTaIbMOIOTTYHOT JOTOMOTH, OQTaIbMOJIOTIYHA MATOIOTis, MEIUKO-TTPODITAKTHYHI TEXHOIOT 1,
perioHabHi mporpaMu.
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