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Abstract. Disability due to acute cerebral strokes in Ukraine over the period of 2014-2024 and features of dynamics
under conditions of martial law. Borysova L.S., Safonov D.O. Acute cerebral stroke is a disease that ranks among the
leading causes of today's “non-infectious” epidemic, becoming a significant economic burden for global economies. The
aim of the study was to investigate the dynamics of disability rates due to acute cerebral stroke and their features among
the adult and working-age population in Ukraine under conditions of martial law. This work is fragment of the DSMU
research project “Improvement of scientific and methodological approaches to determining the criteria for identifying
signs of permanent disability, optimization of rehabilitation programs for patients and persons with disabilities”,
No. 01240005028, 2025-2028. Medical and social cases and referrals for medical and social examination (Form 088/0)
of patients who were diagnosed with disability for the first time during the period of 2014-2024 were analyzed in
accordance with ICD-10 codes: stroke (I 60 I 64), hemorrhagic stroke (I 60, 1 61, I 62), ischemic stroke (I 63, I 64), and
consequences of stroke (I 69). Statistical processing was performed using parametric and nonparametric statistical
methods implemented in the STATISTICA 6.1 software package (StatSoftinc., serial number AGAR909E415822FA).The
results of the study conducted over the last decade from 2013 to 2024 in Ukraine determined the dynamics of primary
disability rates due to acute cerebral stroke. Among the adult and working-age population during 2011-2019, a stable
dynamic of the indicator was found, which averaged 1.67 per 10,000 people, with a minimum level in 2020 — 1.3 and
1.7 per 10,000 people, respectively. The conclusions of the study are the identified characteristics of primary disability
rates due to acute cerebral stroke ubder conditions of martial law. In 2022-2024, an increase in this indicator among
both the adult and working-age population was identified, being approximately twice as compared to pre-war indicators.

Pedepar. InBamigHicTh YHACHIZOK rocTpumx MO3KOBHX iHCYAbTiB B YKpaini 3a mepion 2014-2024 pokiB Ta
0C00JIMBOCTi AUHAMIKH B YMOBaX Bo€HHOro ctany. bopucosa I.C., CagonoB 1.0. ['ocmpuii mo3xosuii incyrem €
3AX6OPIOBAHHAM, WO 3AUMAE OCHOBHI NO3UYii ceped Npudun Heingexyitinol enioemii cb0200eHH s, CMaryl 3HAYHUM
EeKOHOMIYHUM msieapem OJisl C8IMoux eKoHomix. Memoio pobomu 6y10 docaioumu OUHAMIKY NOKAZHUKIE THEAIOHOCMI
ceped 00pociozo ma npaye30amuo20 HACENeHHs 6HACIIO0K 20Cmpo20 MO3K08020 IHCyabmy 6 Ykpaini ma ix
ocobnueocmi 6 ymosax eoeHHoz2o cmany. Poboma e ¢ppaemenmom HIIP JIJIMY «Yoockonanenus Haykogso-
MemOOUYHUX NiOX00i8 00 GU3HAYUEHHS KPUMepIi6 SUSHAUEHHs O3HAK CMIlKOI Henpaye30amHocmi, Onmumizayii
npoepam peabirimayii xgopux ma oci6 3 ineanionicmior, Ne 01240005028, 2025-2028 pp. IIpoananizosarno meouxo-
coyianbHi cnpasu ma HANPAGIeHHs HA MeOuKo-coyianvHy excnepmusy (gopma 088/0) nayienmis, axum 0y10
6cmano8ieHo iHeanionicms ynepuie 3a nepioo 2011-2024 pp. sionogiono 0o xkodie MKE X: incyrem (I 601 64),
eemopacziunuti incyarom (1 60, 161, 162), iwemiunuii incynom (1 63, I 64), nacnioku incynemy (I 69). Cmamucmuuna
00pobKa npoeooUNACH MeMOOaMuy NApaAMempuyHoi ma HenapamempudHoi CMamucmuKy, peanizo8aHumMy 6 naKemax
npoepamuux npooykmie STATISTICA 6.1 (StatSoftlnc., cepiuinuti Ne AGAR9O9E415822FA). Pe3ynomamamu npo-
6€0eH020 00CNIONCeHHs 3a Nepiod ocmanubo2o decsmupivus 3 2011 0o 2024 poxy 6 Vkpaini eusnaueno OuHaMiKy
NOKA3HUKI8 NEePEUHHOT IHEANIOHOCMI 6HACAIOOK 20CmMP020 MO3K06020 iHcynbmy. Ceped 0opociozo i npaye30amnozo
Hacenennsi enpooosxc 2011-2019 pp. eussneno cmabiibHy OUHAMIKY NOKA3HUKA, AKULL CMAHO8UE ) cepeOnbomy 1,67
Ha 10 muc. nac. 3 minimanonum pigem y 2020 p — 1,3 ma 1,7 na 10 muc. nac. 8i0onogiono. Bucrhoskamu 00caiodcenHs
€ U3HAUeHI 0CcOONUBOCMI NOKAZHUKIE NEePBUHHOT [H8AIOHOCMI GHACIIOOK 20CMPO20 MO3K08020 IHCYIbMY 8 nepiod
6oeHHo20 cmany. Y 2022-2024 poxax 6u3HaueHO NIOBUWEHHS UYbO2O NOKAZHUKA 5K ceped 00pocio2o, mak i
npaye30amHo20 HacenenHs npubIu3Ho y 2 pasu NOPIGHAHO 3 0080EHHUMU NOKAZHUKAMU.
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Acute cerebral stroke (ACS) is a disease that oc-
cupies a leading position among the causes of the
“non-infectious” epidemic of today, becoming a sig-
nificant economic burden for world economies.

In 2017, 1.5 million people in 32 European coun-
tries suffered from ACS, while 0.4 million of them
died. At the same time, direct costs for care for ACS
amounted to 27 billion euro, which amounted to 1.7%
of healthcare expenditures in Europe as a whole [1]. In
the same year, according to the Global Burden of
Disease study, 24.1 million of new cases of ACS were
registered worldwide [2]. And already in 2019 this
figure reached 101 million (93.2-111) of common
ACS and 6.55 million (6.00-7.02) of deaths from stro-
ke, ranking second among the leading causes of death
globally, accounting for 11.6% [10.8-12.2] of the total
number of deaths recorded in 2019. According to the
analysis, the dynamics is disappointing: from 1990 to
2019, the absolute number of strokes increased by
70.0% (67.0-73.0) [3]. At the same time, it is predicted
that in the coming decades, the number of cases of ACS
will increase by 34%, which will lead to a 27% increase
in costs, amounting to 1.7% of total healthcare costs [1].
It is known that direct medical costs per patient with
ACS in the first year are $59,900 in the USA, $52,725
in Sweden, and $41,950 in Spain [4].

According to estimates by the National Health
Service (NHS) in Ukraine in 2021, 118 thousand
cases of ACS were diagnosed, and already in 2024 the
number of hospitalizations for this reason reached
137.6 thousand cases, which is by 16% higher. Diag-
nosis and treatment of ACS in Ukraine are completely
free of charge, as they are a priority service in the
Medical Guarantees Program. Currently, there are
229 healthcare institutions (HCIs) in the country that
provide care for ACS. For the treatment of one patient
with ACS, the HCI receives 131,472 hryvnias from
the National Health Service of Ukraine (NHSU) for
the provision of care with the use of endovascular
interventions; 62,565 hryvnias for care with the use
of thrombolytic therapy; 14,952 hryvnias for care
without endovascular interventions or thrombolytic
therapy. In 2023 alone, under the “Medical Care for
ACS” package, Ukrainian HCIs received reimbur-
sement of over 1.7 billion hryvnias for the services
provided.[5] Unfortunately, the mortality rate from
ACS in Ukraine remains 2-3 times higher than in the
EU: in 2024, the hospital mortality rate was 16.62%,
and the 30-day mortality rate was 21.85%. In Septem-
ber 2025, the fourth UN meeting on non-communi-
cable diseases noted that the European target of redu-
cing mortality by 1/3 by 2030 had not yet been achie-
ved, and that prevention was the key to progress [5].

It is also important to note that the consequences
of ACS among surviving patients are becoming one
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of the leading causes of disability in the world,
despite modern advances in methods [6]. In both the
United States and European countries, ACS remains
the leading neurological disease in terms of the number
of DALYs (Disability-Adjusted Life Years)— an
indicator of "life years adjusted for disability", which
measures the total "burden" of disease, disability and
premature death. The indicator is equal to the time of
healthy life lost due to premature death or disability
[7]. Thus, the financial burden of ACS on society is
enormous, taking into account rehabilitation services,
costs of homes for people with additional supervision
and assistance with self-care, reimbursement of drug
costs by insurance, informal care from the state,
volunteers or relatives and potential loss of earnings.
Thus, the DALY indicator in 2017 amounted to
15.7 million disability-adjusted life years [8]. And in
2019, the global economy lost 143 million (133-
153) years of life due to ACS. The consequences of
ACS have become the third leading cause of disability
in the world, with an increase in DALYs by 32.0%
(22.0-42.0) and a decrease in life expectancy by 36.0%
(31.0-42.0) compared to studies done in 2017 [3].
Indirect costs of ACS in Europe include social security
for people who have suffered ACS, which is estimated
at €5 billion. The annual cost of caring for people with
GMI in 2019 was €59 per EU citizen on average,
ranging from €11 in Bulgaria to €140 in Finland.
Productivity losses cost the European economy
€12 billion, and were divided equally between causes
of premature death and lost working hours. In total,
€1.3 billion in informal care hours were provided to
people who had suffered a stroke, costing Europe
another €16 billion. [1]. The highest costs per patient
after a stroke over a lifetime were recorded in Austra-
lia, which amounted to $232,000 [9].

In the USA, indirect costs exceed 60% of total
costs for ACS and amount to $103.5 billion as of the
beginning of 2020, with a loss of productivity due to
disability, being $38.1 billion [10]. At the same time,
according to the calculations of the American Heart
Association, the average cost of treatment for a
person who has suffered ACS may exceed
$100 thousand. [11]. Linear interpolation shows that
if current trends continue, by 2050, there will be up to
200 million people with the past stroke worldwide
annually, who will need rehabilitation and social
assistance, which will inevitably lead to a 27% increa-
se in medical and social assistance costs, which will
approach 1.7% of total global health care costs [1].

It is also important to emphasize that in Ukraine
among people with past ACS about 35% are those of
working age. According to official data, from 20 to
40% of people who have survived ACS cease to be
independent and are completely dependent on outside
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help, another 12.5% fall into the category of primary
disability. And only 10% return to the state they had
before the onset of the disease. Such annual losses
cannot but affect the state economy. According to
some scientists, the total losses of the Ukrainian
economy associated with the consequences of ACS
can reach about 100 billion UAH per year [12]. The
Framingham study showed that after past ACS, signs
of disability were formed in 22-40% of patients after 6
months [13], and after 1 year - in almost 50% [14]. The
share of people with disabilities due to ACS in China
in 2020 was 63.8%; including the share of mild,
moderate, severe and complete disability — 30.1%,
18.0%, 10.7% and 5.0% respectively [15]. According
to the Korean National Survey for the period of 2007-
2018 (KNHANEYS), it is known that 38.0% of those
who survived ACS became disabled [16].

According to previous studies, in Ukraine in 2009,
among people with past ACS of all forms, 32.7%
died, and 7.8% received one or another degree of
disability [17]. It is known that among the main
groups of disabling diseases, cerebrovascular disea-
ses (the main contribution among which is the con-
sequences of ACS) rank forth among the main causes
of disability by the cause of “general disease” (after
neoplasms, injuries and diseases of the musculo-
skeletal system and connective tissue) both among the
adult and among the able-bodied population [17].

The aim of the study was to investigate the
dynamics of disability rates due to acute cerebral
stroke and their features among the adult and
working-age population in Ukraine under conditions
of martial law.

MATERIALS AND METHODS OF RESEARCH

The work is a fragment of the research work
(R&D) of the Department of Medical and Social
Expertise and Rehabilitation of the Dnipro State
Medical University (DSMU) "Improvement of scien-
tific and methodological approaches to determining
the criteria for limiting vital activity due to the
consequences of injuries and diseases (in the system
of medical and social expertise)", No. 0121U100080,
2021-2024 and "Improvement of scientific and
methodological approaches to determining the cri-
teria for determining signs of persistent disability,
optimizing rehabilitation programs for patients and
persons with disabilities", No. 0124U005028, 2025-
2028. By its type the research consisted of two stages.
In the course of the research, primary disability
indicators in Ukraine according to state statistical
materials and data of scientific literature during 2010-
2019 were studied [17, 18]. The next stage of the
work was carried out at the clinical base of the state
institution “Ukrainian State Scientific Research
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Institute of Medical and Social Problems of Disability
of the Ministry of Health of Ukraine” according to the
reports of regional centers of medical and social
expertise (MSE) during 2020-2024. The MSE com-
missions [19] were asked to submit aggregate
statistical information according to the ICD codes:
cerebrovascular pathology: stroke (I 60 I 64), hemor-
rhagic stroke (I 60, I 61, 1 62), ischemic stroke (I 63,
164), consequences of stroke (I169) and transient
ischemic attacks (G 45). We analyzed the medical
and social cases and referrals for medical and social
expertise (Form 088/0) of 29,024 patients who were
examined by specialized cardio-neurological com-
missions and formed the study group, quantization by
years: 2021 — 4,619 people; 2022 — 7,219 people;
2023 — 9,431 people; 2024 — 7,779 people. The disa-
bility criteria were considered to be persistent func-
tional impairments, associated limitations in life
activity criteria and the need for state assistance, in
accordance with the regulatory documents in force at
the time of the study [20].

The research calculated intensive indicators of the
prevalence of primary disability due to ASC among
adults and able-bodied people (per 10,000 popula-
tion) and specific gravity (in %), their dynamics over
the period of the 2011-2024 was studied [21]. In
connection with the declaration of martial law in
Ukraine on February 22, 2022, the State Statistics
Service put on pause the publication of data on the
demographic situation in Ukraine, which does not
allow the calculation of real intensive indicators for
2022, 2023 and 2024. In this regard, the calculation
of intensive indicators was carried out based on the
latest state statistical data by regions of Ukraine as of
January 1, 2022 [22].

The processing of the obtained research results using
biostatistical methods was carried out using the
STATISTICA v.6.1 software product (Statsoftnc.,
USA), license number AGAR909E415822FA. In
particular, an analysis of the 10-year dynamics of
disability indicators was carried out with the calculation
of average growth rates (A) according to the formula:

(X202§2—02):2020)
10 ’

A =

where
X —is the studied indicator for a specific year of statistical observation;
10 — is the number of years of observation.

The study was conducted in compliance with the
basic norms of bioethics and the requirements of the
Helsinki Declaration on Human Rights and Bio-
medicine (1977) and relevant laws of Ukraine and
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was permitted by the Commission on Biomedical
Ethics of the DSMU (Protocol No.32 dated
November 11, 2025).

RESULTS AND DISCUSSION

Figures 1 and 2 present the determined intensive
indicators of primary disability due to ACS in
Ukraine, calculated per 10 thousand population for
the period of 2011-2024 among the adult and
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working-age population, respectively. The preva-
lence rate of primary disability among the adult
population of Ukraine due to the consequences of
ACS was: 1.9 per 10 thousand population in 2011;
1.6 —in 2012; 1.8 —in 2013; 1.7 — in 2014; 1.6 — in
2015;1.5-1n2016; 1.6 —in2017; 1.8 —in 2018; 1.6 —
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Fig. 1. Intensive indicator of primary disability of the adult population (per 10 thousand of population)
due to ACS in Ukraine over the period of 2011-2024

Thus, a stable dynamics of the prevalence rate of
primary disability among the adult population during
2011-2019 was revealed — from 1.9 in 2011 to 1.6 in
2019. During this period, the rate averaged 1.67 per
10 thousand people. It is important to note that well-
known Ukrainian epidemiological studies on the
“consequences of stroke”, which were the cause of
primary disability over the period of 2002-2012 in
Ukraine also determined a certain stable dynamics and
were, respectively: 10.3; 10.3; 9.4; 10.7; 12.3; 10.6;
9.3; 9.0-10.1; 9.7 people per 100 thousand adults[18].
Other researchers also determined the absence of
significant changes in the rate of primary disability due
to ACS among the adult population in 2008-2010,
which was 10.6-9.3-9.9 cases per 100 thousand people
[17]. In our study, the minimum prevalence rate of
primary disability among the adult population was
determined in 2020, which was 1.3 per 10 thousand
people, with a slight increase in 2021 to 1.5 per
10 thousand people. A significant increase in the
indicator was found during the martial law period,
when the indicator grew from 2.1 in 2022 to 3.1 in
2023-2024. The increase in the indicator during the
war years grew by 1.6 times (+51.6%) compared to the
stable period. The average annual growth rate (A) for
the studied period was 0.277 or 27.7% per year.
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The prevalence rate of primary disability of the
working-age population due to the consequences of
ACS in Ukraine in 2011 was 2.4 per 10,000 popu-
lation, in 2012 —2.2; in 2013 —2.3; in 2014 - 2.3; in
2015 — 2.1; in 2016 — 1.9; in 2017 — 2.0; in 2018 —
2.1; in 2019 — 2.0; in 2020 — 1.7; in 2021 — 1.9;
in 2022 —2.7;in 2023 — 3.4 and in 2024 — 2.5.

Among the working-age population, the results of
the study revealed a stable dynamics of the preva-
lence rate of primary disability during 2011-2019 —
from 2.4 in 2011 to 2.0 in 2017-2019. During this
period, the rate averaged 2.4 per 10 thousand people.
The minimum rate of primary disability among the
working-age population was determined in 2020,
being 1.7 per 10 thousand people, with an insignifi-
cant increase to 1.9 per 10 thousand people in 2021.
During the period of martial law in 2022-2024, a
significant increase in this rate among the working-
age population was detected, which rose to 3.4 per
10 thousand people in 2023. At the same time, the
increase in the indicator during the war years was
1.7 times (+50%) as compared to the stable period.
The average annual growth rate (A) for the studied
period was 0.094 or 9.4%.
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Fig. 2. Intensive indicator of primary disability of the working-age population (per 10 thousand of population)
due to ACS in Ukraine over the period of 2011-2024

In the process of discussing the results obtained, it
is important to emphasize the reasons for the consistent
decrease in primary disability rates up to 2020, both
among adults and the able-bodied population, due to
the fact that in these years the state introduced
contracting of health care institutions (HCIs) through
the NHSU with clear requirements for the provision of
primary care for ACS and a list of mandatory
diagnostic and treatment procedures. In 2020 alone,
the NHSU contracted 192 HCIs to provide care to
patients with ACS, reimbursing over 965 million
UAH. At the same time, in Ukraine, 31,151 patients
received primary care for ACS [23]. In the case of
therapeutic endovascular interventions, the NHSU
tariff for 1 person is over 97 thousand hryvnias, and the
cost of ACS treatment using thrombolytic therapy is
54 thousand hryvnias [24]. In the same year, the Order
of the Ministry of Health on the organization of
medical care for patients with suspected ACS in the
emergency medical care system was updated [25]. A
significant increase in the rate of primary disability due
to ACS during the period of martial law, both among
the adult and able-bodied population of Ukraine,
despite the adoption of new standards for providing
care for ischemic and hemorrhagic types of ACS is
noteworthy [26]. The increase in disability rates due to
ACS in 2021 can be explained by the accumulation of
disabling consequences of strokes associated with
COVID-19. Neurological complications of COVID-19
are known to occur in more than a third of patients [27].
In patients with severe SARS-CoV-2 infection
requiring intensive care unit treatment, the prevalence
of neurological complications was as high as 84% [28].
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The incidence of ACS in one of the first studies of
neurological complications of COVID-19 in Wuhan
was 2.34%. A large-scale meta-analysis including
24 cohort studies and more than 108 patients with
COVID-19 found the incidence of ACS to range from
04 to 8.1% [29], making it the most common
neurological complication among hospitalized patients
with COVID-19 [30].

The reasons for the further increase in disability
rates during the martial law period, which un-
doubtedly affected both the adult and working-age
population of Ukraine, are special. Thus, it is known
that the impact of armed conflicts significantly affects
the increase in the prevalence of CVD with a chronic
and acute course [31]. As a rule, this occurs due to the
increase in the prevalence of risk factors associated
with martial law, in particular, this has been confir-
med in national studies of recent years: acute events
on the background of CVD due to chronic or acute
stress increased by 4.3 times and by 2 times due to
excessive alcohol consumption [32]. Ukrainian re-
searchers record an increase in the number of ACS by
22% against the background of an increase in the total
number of hospitalizations in some front-line areas up
to 60% [33]. Thus, according to the National Health
Service, the regions where the largest number of
patients with ACS were treated in 2023 are: Dnipro-
petrovsk (8,176 people), Kharkiv (6,443 people), Kyiv
(5,993 people) and Lviv (5,184 people) regions and the
city of Kyiv (7,889 people). It is these features of the
course of ACS in modern conditions that have become
the reasons for the increase in the rate of primary
disability among Ukrainians of working age.
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The features of understanding “disability” as a
social phenomenon are: persons with disabilities in
any state have the right to certain social measures of
protection and assistance. As for the disability rate
due to ACS among the adult population, it should be
understood that under martial law, this rate increased
due to the so-called “hidden disability”. In Ukraine, it
is legally established that a person is not entitled to
receive several social material benefits at the same
time. Thus, some actual persons with disabilities due
to ACS who reached retirement age did not apply for
disability status before the war. At the same time,
under martial law, these persons were forced to apply
for this status in connection with other social benefits
related to the specifics of this period.

CONCLUSIONS

1. The results of the study conducted in Ukraine
for the period from 2011 to 2024 determined the dy-
namics of primary disability indicators due to acute
cerebral stroke. Among the adult and able-bodied
population during 2011-2019, a stable dynamics of
this indicator was found, being an average of 1.67 per
10 thousand people with a minimum level in 2020 —
1.3 and 1.7 per 10 thousand people, respectively.

2. The study identified certain features of primary
disability indicators due to acute cerebral stroke under

the conditions of martial law. In 2022-2024, an increa-
se in this indicator was established among both the
adult and able-bodied population by approximately
2 times compared to the pre-war period. This may be
explained by a number of factors, including: increased
prevalence of risk factors, stress associated with mar-
tial law, and the phenomenon of “hidden disability.”
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