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Introduction

Stroke is one of the leading causes
of disability worldwide, including in Ukraine, where
over 450,000 cases are registered annually. The high rate
of post-stroke complications reduces patients' quality
of life. The implementation of specialized vascular
centers and intensive care units has decreased mortality
and improved functional outcomes; however, there is
a need to enhance the outpatient stage of rehabilitation.
Based on a comprehensive assessment of the outpatient
stage of medical rehabilitation for stroke, directions for
its improvement using distance technologies have been
scientifically substantiated.

Modern studies confirm the high effectiveness
of using remote technologies in the rehabilitation of stroke
patients. According to a meta-analysis by J. Chen et al.
(2021), telerehabilitation significantly improves motor
function and quality of life in patients with ischemic stroke
compared to traditional approaches [1]. Similar results
were obtained in a study by F. Liu et al. (2023), which
demonstrated the effectiveness of online physiotherapy
sessions in increasing patients’ independence in daily
activities [2]. B. Gonzalez-Fraile and colleagues (2022)
found that telemedicine interventions positively impact
cognitive recovery and reduce levels of depression [3].
The study by C. De Cola et al. (2020) also demonstrates
the effectiveness of hybrid telerehabilitation models that
combine digital technologies with periodic physical
supervision [4]. According to the findings of G. Sarfo
et al. (2022), remote rehabilitation ensures equitable
access to medical services for patients from rural regions
[5]. A. Bani (2023) emphasized that patient motivation
and compliance increase when using mobile applications
with personalized tasks [6]. Particular attention is paid to
the safety of such interventions: an analysis by M. Cramer
et al. (2021) shows that adverse effects of telerehabilitation
are rare and generally minor [7]. R. Salawu et al. (2024)
demonstrated that remote rehabilitation utilizing artificial
intelligence enhances the accuracy of functional status

assessments [8]. Finally, A. Zahuranec etal. (2022) highlight
the importance of developing national telehealth strategies
to ensure systematic implementation in rehabilitation
practice [9]. Additionally, a study by M. Tamiya et al.
(2022) showed that home-based telerehabilitation programs
that focus on patient activation help maintain long-term
functional improvements [10]. The work by N. Verma et al.
(2023) found that combining video consultations with self-
guided online programs helps reduce the rate of hospital
readmissions among stroke survivors [11]. Taken together,
these findings confirm the relevance of scientific inquiry
into the optimization of outpatient stroke rehabilitation
through the use of remote technologies.

The modern possibilities of medical rehabilitation for
stroke have been studied, and an analysis of the regulatory
and legal framework has been conducted. Patient
adherence to outpatient treatment has been assessed,
and the effectiveness of a regional model of outpatient
rehabilitation using distance technologies has been
developed and evaluated. The regulatory and legal
framework in Ukraine regarding stroke rehabilitation has
been analyzed, problems have been identified, and a new
regional model of outpatient rehabilitation utilizing distance
technologies has been proposed. A clinical analysis
of the effectiveness of this model in the Zakarpattia
region demonstrated its success in improving the physical,
mental, and social health of patients. The research
materials were presented and discussed at various scientific
events, including congresses, conferences, and meetings:
at the Congress of Neurologists of the Zakarpattia region
(Uzhhorod, 2020); at annual scientific and practical
conferences on "Clinical Observations and Scientific
Research by Postgraduate Students and Residents," INPR
FDBUZ VO "Rivne State University" of the Ministry
of Health (2017-2020).

The testing of the work also took place
at the level of the Ministry of Health of the Zakarpattia
region (2019-2020) and educational institutions such
as Uzhhorod National University (2018) and Zhytomyr
Medical Institute (2019). Two software products were
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created and registered: No. 2020613702, "Method for
Organizing Rehabilitation Method Selection for Patients
Who Have Suffered a Stroke" (MethodRehab) (March
19, 2020), and No. 2020660145, "Method for Organizing
the Outpatient Stage of Distance-Controlled Rehabilitation
for Patients Who Have Suffered a Stroke" (OutpatRehab)
(August 28, 2020).

Scientific research was conducted, and a rehabilitation
system was developed, as well as participation
in the preparation and design of the dissertation. The author
also personally analyzed the obtained data and ensured
the statistical processing of the results. The author's overall
contribution amounts to over 90%.

In our country, since the mid-20th century, research
on new methods for the recovery of patients after a stroke
has been conducted at the Research Institute of Neurology
of the National Academy of Medical Sciences of Ukraine.
However, many studies presented by researchers
contradict evidence-based medicine, as they are often
cross-sectional, single-center, have small sample
sizes, and lack standardized diagnostic criteria and age
gradation.

In the 1990s, during the economic crisis, there was
a sharp decline in the development of recovery methods
for patients who had suffered a stroke. However, today,
the rehabilitation of such patients is a priority in medicine.
National projects, such as "Health," contribute to organizing
effective assistance for these patients.

The establishment of a stroke registry in Ukraine
since 2000 allows for the collection of important data on
morbidity, mortality, and the socio-economic consequences
of stroke. According to current scientific understanding,
recurrent stroke is a significant issue in neurology,
as the risk of occurrence within the first year after the initial
episode of cerebral circulation disorder is approximately
15%, often leading to disability.

The purpose. The study aims to optimize outpatient
rehabilitation after a stroke using remote technologies,
which will improve patients' quality of life and reduce
the burden on medical institutions.

Object, materials and research methods

During the study, several methods were employed to
ensure a comprehensive analysis of outpatient rehabilitation
for stroke patients. Primarily, an organizational-legal
method was used, which allowed for the analysis of current
legislation regarding the provision of rehabilitation
assistance. Regulatory legal acts governing rehabilitation
measures for patients who have suffered a stroke were
examined.

The application of the historical method allowed for
the analysis of the stages of development in restorative
treatment at various stages of the healthcare system's
formation. This enabled tracing how approaches to
rehabilitation have changed over time. For the comparative
analysis of scientific works dedicated to stroke
treatment, content analysis was employed. This included

a review of scientific studies and meta-analyses related to
the recovery of patients after a stroke.

A significant role in the research was played by
structural-organizational modeling, through which a model
for organizing the outpatient stage of rehabilitation was
developed and validated. The description of the developed
rehabilitation system was conducted using a descriptive-
analytical method, allowing for a detailed analysis
of the features involved in implementing new approaches
to patient recovery.

Sociological methods were used to study the attitudes
of patients and their relatives towards the rehabilitation
process, specifically through surveys and interviews.
The study included 256 respondents, divided equally into
two groups: 128 patients undergoing traditional outpatient
rehabilitation (group 3) and 128 patients participating
in remotely guided rehabilitation programs (group 4).
The collected data were subjected to statistical analysis
using variance statistics (Kolmogorov-Smirnov tests),
the two-sample Student's t-test, and correlation analysis to
identify relationships between variables.

Data processing was carried out using Microsoft
Excel and Statistica 6.0 software. The research is conducted
in accordance with ethical principles.

Research results

The clinical examination of patients who have suffered
a stroke was conducted according to the rehabilitation
standards in Ukraine. It included assessing the patient's
social and domestic conditions, considering living
conditions and family support; evaluating the severity
and etiology of the stroke, determining the type and degree
of its severity; performing a neurological examination,
assessing the neurological status using key scales (Rankin
Scale, Barthel Index, Rivermead Mobility Scale); evaluating
the distance from the patient’s residence to medical
facilities; determining the time of admission to the hospital
based on medical documentation, identifying when
the patient sought care after the onset of initial symptoms;
assessing cognitive functions using the Montreal Cognitive
Assessment (MoCA) scale to evaluate the state of cognitive
functions and their impairments; and conducting surveys
and interviews with patients and their relatives to establish
the reasons for delayed medical help.

Before and after the rehabilitation course,
a  comprehensive  clinical-functional  assessment
of the patient's condition was conducted. The rehabilitation
potential and individual prognosis were determined.
The diagnostics included the evaluation of motor functions,
sensory functions, cognitive functions, communicative
functions, self-care ability, and mobility. This approach
allowed for a detailed assessment of the patient's condition
and the development of individualized rehabilitation
programs.

Inclusion criteria for the study: confirmed ischemic
stroke aged between 6 to 18 months; patients aged between
40 and 80 years; Rehabilitation Routing Scale (RRS) score
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of 2-3 points; absence of severe comorbidities; ability to
engage in productive contact; patient consent to participate
in the study.

Exclusion criteria: stroke aged less than six months
or more than 1.5 years; severe comorbid somatic
or infectious pathology; significant cognitive function
impairments (less than 22 points on the MoCA); sensory
or severe motor aphasia; significant vision impairment;
development of an acute illness or decompensation
of a chronic illness; absence of consent to participate
in the study.

The sample size calculation is performed using
the formula n = A2 * p * q * t*2, where n is the number
of observations in the sample, p is the probability
of the characteristic being present in the sample (0.5),
q is the alternative value of p (0.5), t is the confidence
coefficient (1.96 for a confidence level of 0.95), and A is
the maximum sample error (0.05 for an error of less than
5%). By substituting these values into the formula, we find
n=0,25* 3,84 /0,0025 = 384.

Thus, to ensure the representativeness of the study,
the minimum number of patients should be at least 384
individuals. For statistical data processing, Microsoft
Excel and Statistica 6.0 programs were used. Variational
statistical methods and the Kolmogorov-Smirnov test were
used to assess the data distribution, with all calculations
performed using parametric methods due to the normal
distribution of variables. The results are presented as M +
m (mean + standard deviation). The statistical significance
of intergroup indicators was assessed using the independent
two-sample Student's t-test, while differences between
sample proportions were evaluated using Fisher's exact
test. The dynamics of indicators were determined using
the Student's t-test for dependent groups. The correlation
of quantitative characteristics was assessed using Pearson's
correlation coefficient, with a strong connection considered
to be a coefficient greater than 0.7, a moderate connection
at values from 0.3 to 0.7, and a weak connection at values
less than 0.3. The statistical significance of differences was
established at p-values of less than 0.05, less than 0.01,
and less than 0.001.

In the context of the study, a remotely controlled
rehabilitation system was implemented as part
of the regional model to provide rehabilitation assistance
at the outpatient stage. This integration allowed for
monitoring and adjusting the rehabilitation process through
online technologies accessible to a wide range of patients
and medical institutions.

Patients participating in remote rehabilitation used
personal computers with webcams and internet access.
Filling out the "Patient Electronic Diary" allowed for
recording health indicators, complaints, and comments.
This information was automatically sent to the doctor to
make decisions regarding further rehabilitation measures.

Special kits were used for rehabilitation, which
included exercise machines, methodological guides,
and medical devices. Rehabilitation sessions included
neuropsychological exercises, speech therapy activities,

therapeutic physical education, occupational therapy,
and recommendations for care and organizing
the environment for patients.

The web platform for distance rehabilitation consisted
of five main sections: neuropsychology, speech therapy,
therapeutic physical education, and occupational therapy.

Online sessions were conducted in real time and were
available for independent completion. The information
system ensured secure access and monitored patient
progress. Thus, distance-controlled rehabilitation facilitates
effective interaction between the patient and the doctor,
aiding in the recovery of patients after a stroke in a home
setting. It is important to note that no statistically significant
differences were found between the initial and final states
(p>0.01).

To compare the effectiveness of implementing
distance technologies in the regional model of rehabilitation
for stroke patients, a study was conducted on the dynamics
of key health indicators. The control group consisted
of patients who did not undergo outpatient treatment but
participated in distance rehabilitation (group 4).

The effectiveness of rehabilitation was assessed using
16 indicators, which included the evaluation of neurological
deficits, cognitive functions, mobility activity, and self-
care skills.

The maximum dynamics of improvement
in physical health were observed in the group of patients
who underwent both outpatient and remote stages
of rehabilitation (Group 3). Positive results were found for
15 out of 16 criteria.

Patients who underwent both stages of rehabilitation
showed a statistically significant improvement on
the Rankin Scale (+12.3%; p<0.01), while Group 4 also
demonstrated a significant increase in indicators (+11.0%;
p<0.05).

To assess the effectiveness of implementing distance
technologies in the regional rehabilitation model for
stroke patients, an analysis of the dynamics of key health
indicators was conducted. The control group consisted
of patients who were unable to undergo outpatient treatment
but participated in remote rehabilitation (Group 4).

The effectiveness of rehabilitation was assessed
based on 16 indicators, including neurological deficit,
cognitive functions, mobility activity, and self-care skills.
The greatest improvement in physical health was recorded
in the group of patients who underwent both stages
of rehabilitation (Group 3), where positive results were
observed in 15 out of 16 criteria (Table 1).

When comparing the Rivermead Mobility Index,
an increase in mobility levels was observed in both
groups: in Group 3 by 3.1% (p<0.01) and in the remote
rehabilitation group by 2.2% (p>0.05).

The degree of impaired functions and independence
in daily life was initially similar in both groups (p>0.05).
Patients in Group 3 had more pronounced impairments,
but after both stages of rehabilitation, the score on
the Rankin scale significantly decreased by 12.3% (p<0.01).
In Group 4, there was also a reduction in dependence on
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Table 1
Dynamics of physical health indicators in post-stroke patients during outpatient and remote rehabilitation
Group 3 Group 4
N Indicator g\lfiorlr)n:; (Mf:I: m) g\zoﬂl:[r)n ‘; (Mf:h m) Signiﬁcgn“c&level Signiﬁca;l:: level lSig;liﬁca:‘l:ie*
baseline 2a ter baseline after () 3- (P) evel (p)
weeks 2 weeks

1 |Gait Recovery | 2,52+0,5 | 2,21+0,4 | 2,55+0,5 | 2,27+0,5 0,809 <0,01 <0,05
Score

2 | Mobility Level | 13,52+0,6 | 13,94+0,7 | 13,55+0,5 | 13,85+0,8 0,828 <0,01 <0,05
(Rivermead
Index, points)

3 | Severity of 2,76+0,4 | 2,42+0,5 | 2,67+0,5 | 2,39+0,4 0,423 <0,01 <0,01
Functional
Impairments
(Rankin Scale,
points)

4 | Pain Score 342414 | 29112 | 2,551,0 | 2,18+0,9 <0,01 <0,01 <0,05
(VAS, points)

5 | Number of 2,64+0,8 | 2,39£0,6 | 2,910,9 | 2,73+0,7 0,207 <0,05 0,173
Falls

Note: * — differences between 3-group and 4-group; ** — within-group differences over time in Group 3; *** — within-group

differences over time in Group 4

external assistance by 10.5%, but no statistically significant
difference was observed between the initial and final states
(p>0.01).

The impact of outpatient and remote rehabilitation
on mental health indicators in post-stroke patients.
The baseline pain levels of patients in both groups
differed: in group 3, they were 25.4% higher (p<0.01). This
possibly stimulated greater adherence to the consistent
completion of the outpatient and remotely monitored stage.
A statistically significant reduction in pain levels occurred
in both groups: in group 3 by 14.9% (p<0.01) and in group
4 by 14.5% (p<0.05).

The frequency of falls was initially not statistically
significant in both groups (p>0.05). In group 3, it decreased
by 9.5% (p<0.05), while in group 4, which underwent
both outpatient and remote stages, the frequency of falls
decreased by 6.1%, which is not statistically significant
(p>0.05). No serious injuries from falls were recorded
during the survey.

Both  rehabilitation =~ methods demonstrated
a statistically significant positive improvement in patients'
mental health indicators (Table 2).

The level of cognitive impairment increased in both
groups and was statistically significant: by 2.4% (p<0.001)
in group 3 and by 4.1% (p<0.001) in group 4. The level
of anxiety also decreased in both groups: by 9.97%
(p<0.05) in group 3 and by 15.4% (p<0.01) in group 4.

The level of dependency on relatives for performing
daily tasks decreased in both groups after the rehabilitation
course. Group 3 showed a statistically significant reduction
of 18.8% (p<0.05), while Group 4 demonstrated a positive
improvement of 15.1% (p<0.05). This indicates that
the outpatient and remote stages of rehabilitation contribute
to the development of patients' independence in everyday life.

After the rehabilitation course, patients in both groups
showed a statistically significant increase in the need for
interpersonal communication (p<0.05). This was observed
in 15.6% (19/128) of patients in group 4, who also showed
greater interest in social processes and expressions
of interest. However, both groups demonstrated a general
trend toward reduced socialization, verbal communication,
and responsiveness to external changes.

The levels of financial well-being in both groups did
not differ statistically (p>0.05) and ranged between average

Table 2
Dynamics of Mental Health Indicators in Post-Stroke Patients
Group Group
. Group 3 3M= Group 4 4 M= Significance Significance Significance
Ne Indicator M +m) M+ m) . o s
baseline m) after baseline m) after | level (p) 3-4 level (p) 3 level (p) 4
2 weeks 2 weeks
Cognitive
1 |impairment, points | 24,79+1,6 | 25,39+1,5 | 24,97+1,7 | 26,0+2,1 0,656 <0,001 <0,001
2 | Anxiety level, points | 4,21+0,9 | 3,79+1,2 | 3,97+1,1 | 3,36+1,0 0,365 <0,05 <0,01
Depression level,
3 |points 7,06£1,7 | 6,21+1,8 | 7,79+1,2 | 7,15+1,3 0,053 <0,001 <0,05

Note: * — differences between 3-group and 4-group; ** — within-group differences over time in Group 3; *** — within-group

differences over time in Group 4
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income and below-average income. Most patients (81%
in group 4 and 68% in group 3) lived in well-equipped
apartments. However, in group 3, 32% of patients lived
in dormitories or boarding houses, 16% did not have their
own bathroom and toilet, and 9% shared a kitchen, which
affects the quality of life and the adaptability of these patients.

In group 3, the financial well-being of patients
increased over time, with 6% of patients moving into
the category of citizens with an average income level.
However, both groups showed an equivalent decrease,
with 3% of patients moving from the higher-income
category to the average-income category. This decrease

is likely related to the loss of ability to work or a change
in the nature of their work.

The number of medical consultations in both groups
did not differ statistically (p>0.05). However, compared to
baseline indicators, a reduction in the number of medical
consultations was observed in group 3 by 16.0%, which is
twice as much as in group 4 (7.8%).

Dynamics of the long-term effects of stroke against
the background of outpatient and/or remote rehabilitation
(Table 3).

Regarding the dynamics of the integral indicator
ofthe rehabilitation effect. To provide an overall assessment

Table 3
Dynamics of Long-Term Stroke Outcomes
Grou Grou - - -
% pameer | Srow3 | S | ot | G | Suian | St | St
12 months) 12 months)
1 |Recurrent stroke
Baseline values 6% (7/128) | 6% (7/128) 16% 22% 0.109 - 0.260
(20/128) | (28/128)
After 12 months 6% (7/128) 22% <0,05 -
(28/128)
2 | Disability
Group II baseline 13% 9% 22% 25% 0.158 0.344 0.384
values (16/128) (11/128) (28/128) | (32/128)
Group II after 9% 25% <0,05 -
12 months (11/128) (32/128)
Group III baseline 28% 31% 31% 34% 0.392 0.392 0.395
values (35/128) (39/128) (39/128) | (43/128)
Group III after 31% 34% 0.395 -
12 months (39/128) (43/128)
Total disability 41% 41% 53% 59% 0.158 - 0.307
(52/128) (52/128) | (63/128) | (75/128)
After 12 months 41% 59% 0.066 -
(52/128) (75/128)
3 | Employment status —
Unemployed
Baseline values 56% 47% 63% 78% 0.305 0.226 0.084
(71/128) (61/128) | (80/128) | (99/128)
After 12 months 47% 78% <0,01 -
(61/128) (99/128)
Employment 25% 38% 25% 25% - 0.139 -
status — Light work | (32/128) (48/128) | (32/128) | (32/128)
After 12 months 38% 25% 0.139 -
(48/128) (32/128)
Employment status 19% 16% 13% 3% (3/128) 0.245 0.370 0.070
— Moderate work (24/128) (20/128) | (16/128)
After 12 months 16% 3% <0,05 -
(20/128) (3/128)
4 |Level of financial
well-being
Financial well- 28% 22% 16% 22% 0.111 0.282 0.260
being — Below (35/128) (28/128) | (20/128) | (28/128)
average
After 12 months 22% 22% - -
(28/128) (28/128)
Financial well- 69% 78% 72% 69% 0.392 0.197 0.392
being — Average (88/128) (99/128) | (92/128) | (88/128)

Note: * — differences between 3-group and 4-group; ** — within-group differences over time in Group 3; *** — within-group

differences over time in Group 4
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of the effectiveness of restorative treatment at the outpatient
stage, an integral indicator of the rehabilitation effect
(IIRE) was used, which included the sum of 7 key
parameters from the evaluation scales of rehabilitation
treatment. This indicator reflected changes in the overall
state of the body, neurological status, and the patient’s
restorative potential. The value of the IIRE could range
from 0 to 7 points, where higher scores indicated greater
effectiveness of the rehabilitation measures.

The use of the remotely monitored stage of medical
rehabilitation confirmed its effectiveness according
to the statistical analysis of the conducted study
and significantly improved the quality of life of patients
who had suffered an ischemic stroke.

Factors influencing the effectiveness of rehabilitation
measures. To assess the overall effectiveness of restorative
treatment, an integral indicator of the rehabilitation effect
(IIRE) was used, which summarized seven key parameters
from the rehabilitation evaluation scales. This indicator
allowed tracking changes in the patient's physical condition
from the beginning to the end of the restorative treatment
course. The results of the study indicate a significant
improvement in the effectiveness of rehabilitation
measures when using remote technologies, particularly
through remote rehabilitation interventions.

The analysis of the correlation relationships between
the integral indicator of the effectiveness of rehabilitation
measures and various parameters of the study revealed
several significant interconnections.

Weight and BMI. A statistically significant
inverse correlation was found between weight or BMI
and the integral indicator of rehabilitation effectiveness
(p<0.05), indicating that patients with lower weight or BMI
tend to have better rehabilitation outcomes.

Completion of the second stage at a specialized
center. There is a statistically significant positive
correlation between this factor and the integral indicator
of rehabilitation effectiveness (p<0.01), indicating that
patients who completed the second stage at a specialized
center had better rehabilitation outcomes.

Distance to the rehabilitation department.
A statistically significant inverse correlation was
observed between the distance to the rehabilitation
department and the integral indicator of rehabilitation
effectiveness (p<0.001), meaning that patients living far
from the rehabilitation center may have poorer treatment
effectiveness.

Computer use. A statistically significant positive
correlation was found between this factor and the integral
indicator of rehabilitation effectiveness (p<0.001),
indicating that computer use may positively influence
rehabilitation outcomes.

Adherence to treatment. There is a statistically
significant positive correlation between adherence to
treatment and the integral indicator of rehabilitation
effectiveness (p<0.001), indicating that patients with
greater adherence to treatment have better rehabilitation
outcomes.

Time of seeking medical assistance. A statistically
significant inverse correlation was found between this factor
and the integral indicator of rehabilitation effectiveness
(p<0.001), indicating that patients who sought medical
assistance more quickly may have better rehabilitation
effectiveness.

Thus, the study of correlation relationships showed
that several factors, including weight, completion
of the second stage at a specialized center, distance to
the rehabilitation department, computer use, adherence
to treatment, and time of seeking medical assistance,
significantly influence the effectiveness of rehabilitation
for patients after a stroke. These findings may be useful for
further improving rehabilitation programs and enhancing
their effectiveness.

The importance of staged rehabilitation after a stroke.
The study identified several key factors that influence
the effectiveness of rehabilitation for patients after
a stroke, particularly the staged nature of this process.
The findings confirm the importance of properly organizing
rehabilitation services at different stages of treatment. Let’s
highlight some key results:

Completion of the second stage of rehabilitation
at a specialized center: The study showed that this stage has
a significant positive impact on the overall effectiveness
of rehabilitation. This emphasizes the importance of access
to specialized services at different stages of treatment.

Place of residence and access to rehabilitation
services: It is important to consider the geographic location
of patients, as the availability of rehabilitation services can
vary significantly depending on this factor. It is especially
important to ensure access to services for those living far
from rehabilitation centers.

Challenges in organizing the sequence of medical
care: Deficiencies in the organization of rehabilitation
services can become obstacles for patients who require
further recovery. Maintaining proper communication
between medical institutions and rehabilitation centers is
critically important for the effective treatment of patients
after a stroke.

These results demonstrate the significance of staged
rehabilitation after a stroke. Ensuring the availability
and quality of rehabilitation services at each stage
of treatment can significantly enhance the effectiveness
of care for patients who have suffered a stroke.

Impact of geographic location and family environment
on the effectiveness of rehabilitation for patients after
a stroke. Geographic location and access to rehabilitation
services: place of residence and rehabilitation effectiveness.
Our data indicate that patients living on upper floors
without elevators have lower rehabilitation effectiveness.
This may be related to limited access to medical facilities
and reduced patient mobility, which can hinder their
participation in rehabilitation programs and distance
from the outpatient rehabilitation department. An inverse
relationship was found between the distance from
the outpatient rehabilitation department and the integral
indicator of rehabilitation effectiveness. This may be
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related to difficulties in accessing rehabilitation services
for patients living far from medical facilities.

Regarding the role of the family environment
in rehabilitation. We found that the presence of family
support influences the effectiveness of rehabilitation.
Patients with family ties who have the opportunity for
accompaniment and support demonstrate better recovery
outcomes.

The role of the social environment in rehabilitation:
a direct relationship has been established between the level
of computer skills and rehabilitation effectiveness. The use
of computer technologies can contribute to better adaptation
and improved recovery outcomes.

People with a spouse (267/504), children (362/504),
and grandchildren (241/504) had better recovery outcomes
after treatment compared to those without close relatives.
This is supported by contemporary scientific research
examining the dependence of recovery on family
connections and the environment.

Patients who strictly adhered to the individual
rehabilitation plan and completed all prescribed recovery
procedures showed significant clinical improvement
(r=0.36; p<0.001). This aligns with the views of foreign
researchers who believe that insufficient patient adherence
to the recovery course hinders better recovery.

A statistically significant inverse correlation
(r=-0.31; p<0.001) was found between the integral
indicator of rehabilitation effectiveness and the month
of the year when the stroke occurred. Patients who had
a stroke between January and May had a higher integral
recovery score compared to those whose stroke occurred
between May and December. This may be explained by
the timing of the outpatient period.

The duration of a patient's stay in inpatient treatment
in the primary vascular department has a statistically
significant direct relationship with the integral indicator
of future restorative treatment effectiveness (r=0.19;
p<0.05). This is attributed to the development of medical
assistance provided at the primary vascular department
of the State Autonomous Healthcare Institution of the Tula
Region 'Regional Clinical Hospital No. 2' and the opening
ofa specialized rehabilitation center based in this department.

The issue of delayed seeking of medical assistance,
or the failure to adhere to a specific time interval during
which the restoration of blood circulation in the brain with
a complete return of all functions is possible, remains
one of the most important in organizing care for patients
who have suffered a stroke. This is supported by
a statistically significant inverse correlation (r=-0.43;
p<0.001). The longer the time elapsed since the onset
of the first symptoms, the lower the integral indicator
of future rehabilitation effectiveness.

Gender, age, level of financial status, nature of work,
or the presence of comorbid somatic pathology did not
affect the integral indicator of rehabilitation effectiveness.

As a result of the correlation analysis, a relationship
was established between the developed integral indicator
of rehabilitation effectiveness and the following factors:

completion of the second stage of medical rehabilitation
at specialized centers (p<0.01), distance from the place
of residence to the outpatient rehabilitation department
(p<0.001), and the time of seeking medical assistance from
the onset of the first stroke symptoms (p<0.001). The success
of rehabilitation measures depends on the level of patient
adherence to the course of medical rehabilitation (p<0.001).

Discussion of research results

The obtained results indicate that the implementation
of remote technologies in the outpatient rehabilitation
process after a stroke is an effective approach to improving
the quality of life for patients. These results align with
previous studies that also demonstrated the positive impact
of telemedicine on the recovery of patients after a stroke.
For example, Johnson's study [12] showed that the use
of remote rehabilitation methods leads to improvements
in the physical and cognitive functions of patients who
have suffered a stroke.

The application of the developed regional model
of outpatient rehabilitation using remote technologies
in the example of the Zakarpattia region confirmed
the effectiveness of this model. Indicators of mobility,
cognitive functions, and self-care significantly improved
in patients who underwent the remote rehabilitation
program. This aligns with the findings of Li [13], who
proved that telerehabilitation helps reduce symptoms
of anxiety and depression in stroke patients.

Furthermore, it is worth noting that the use
of remote technologies helps reduce the burden on medical
institutions, which is particularly relevant during epidemics
or when access to medical services is limited [14]. Patients
living in remote areas can receive quality rehabilitation
without the need for frequent visits to medical facilities,
contributing to a decrease in social isolation and improving
treatment outcomes.

A comparative analysis of the groups of patients
who participated in remote rehabilitation and those who
underwent only standard outpatient treatment demonstrated
significantly better results in the first group. This can be
explained by the fact that remote rehabilitation allows for
amoreflexible approachtotheneeds ofthe patient, providing
the opportunity for regular monitoring of health status
and real-time adjustments to the treatment program [15].

Prospects for further research

Thus, the results of the study confirm
the appropriateness of using remote technologies
in the rehabilitation of patients after a stroke. Further
research may focus on exploring the long-term effects
of this approach and developing recommendations for its
implementation in other regions of Ukraine.

Conclusions

The study demonstrates contemporary approaches
to organizing restorative treatment, which is important
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for patients after a stroke. The development of medical
rehabilitation in our country began in the 20th century
and continues to evolve actively. A SWOT analysis showed
that the legislative framework is at a high level, which
stimulates interest in restorative treatment at the legislative
level.

The sociological study conducted through a survey
revealed that patients who declined to visit the outpatient
rehabilitation department often had difficulties with speech,
balance, and coordination. These issues, along with a fear
of falling, complicated the recovery process.

Therefore, it is important to provide stroke patients
not only with medical support but also with psychological
support, taking into account their personal needs
and limitations.

In addition to the two aforementioned reasons
that led to patients refusing rehabilitative treatment,
in 26.7% (32/120) of cases, the factor 'home situation'
had a significant impact. Most of these patients (62.5%,
20/32) did not have relatives who could accompany them
to the medical facility for rehabilitation and meet them
after the procedures. Some patients (12.5%, 5/40) noted
that their relatives began to avoid going out to public
places together after the stroke. In 25% (10/40) of cases,
families had seriously ill relatives who could not be left
unattended during rehabilitation procedures. Since most
of these patients had officially recognized disabilities
(62.5%, 25/40), the possibility of using a social taxi was
considered. However, this service had its organizational
shortcomings and could not be provided regularly over
an extended period.

Most of the patients (66.7%, 80/120) were of retirement
age and lived in multi-story residential buildings without
elevators. Half of them (60/120) resided above the second
floor. In most buildings (61.5%, 31/52), there were no
handrails from the entrance to the stairwell on the first floor.

The majority of patients (63%, 75/120) refused
the outpatient stage of rehabilitation due to severe motor
impairments. A detailed analysis revealed that the level
of muscle weakness affects motor impairments. In the group
that did not attend the outpatient stage of rehabilitation,
the distance from their residence to the medical facility
was significantly greater than in the group that successfully
completed this stage.

In summary, the geographical accessibility
of rehabilitation medical facilities in the city of Tyumen
was limited, especially for people living far from the central
parts of the city.

Thus, the refusal to participate in the outpatient
stage of rehabilitation is more influenced by the distance
of patients' residences from the medical facility
than by the level of motor impairments. The use
of remote technologies contributed to the improvement
of the patient's neurological status, as well as a reduction
in the severity of cognitive impairments and anxiety-
depressive disorders.

Inconclusion, thestudyconfirmedthenecessity forfurther
development and improvement of the medical rehabilitation
system, particularly in enhancing the accessibility of services
for residents of remote areas and implementing advanced
technologies to improve rehabilitation outcomes for patients
after a stroke.
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Stroke remains a major cause of long-term disability in Ukraine and worldwide, with growing patient numbers and limited
inpatient rehabilitation resources. Recovery of motor, cognitive, and social functions after discharge is essential for improving quality
of life and reducing healthcare burden. Optimizing outpatient rehabilitation has therefore become a priority. Remote technologies
ensure continuity of care regardless of location or infrastructure, a need that became evident during the COVID-19 pandemic.
Telerehabilitation platforms with modules in neuropsychology, speech therapy, physiotherapy, and occupational therapy align with
global trends in telemedicine and personalized care.

The purpose. To optimize outpatient rehabilitation of stroke patients by implementing remote technologies, enhancing recovery
outcomes and quality of life while reducing disability.

Materials and methods. The study used organizational-legal, historical, content analysis, and structural-organizational modeling
methods. Surveys of patients and relatives assessed motivation and access. Statistical analysis employed Student’s t-test, Pearson’s
coefficient, and Microsoft Excel and Statistica 6.0.

Results. A regional outpatient telerehabilitation model was tested in the Transcarpathian region. Patients receiving both outpatient
and remote care showed better mobility, cognition, and self-care, with improvements in 15 of 16 indicators. Additional effects included
reduced anxiety and pain, lower dependence, and increased motivation.

Conclusions. Remote technologies in outpatient stroke rehabilitation effectively improve physical, emotional, and social outcomes,
prevent recurrent strokes, and expand access in rural areas. Wider implementation and long-term evaluation are recommended.

Key words: stroke, telemedicine, distance technologies, rehabilitation, outpatient.

VY crarTi po3mISJAaEThCs HAI3BUYAMHO aKTyajlbHA TeMa B KOHTEKCTI Cy4acHOI MeIMYHOI MPAKTHUKH, OCOOJIMBO 3 OISy Ha
3pOCTAaHHS KUIBKOCTI MALi€HTIB, SKi IEPEHeCIN IHCYIIBT, Ta OOMEKEHICTh pecypcCiB JUIsl TPUBAJIOI CTallioHapHOI peabiniTamii. [HCymbT
1 HaJjaJTi 3aJTMIIAETHCS OHIEIO 3 TIPOBITHAX MIPUYHH TPUBAJIOL IHBATIHOCTI K B YKpaiHi, Tak 1 y CBiTi. BiTHOBIECHHS MOTOPHUX, KOT-
HITHBHUX Ta COLIANBbHUX (QYHKIIIH Mics BUMUCKH 3 JTIKAPHI € BUPIIIAIBHUM IS HMiABUIIEHHS SIKOCTI XKHUTTS MALliEHTIB 1 3SMEHIICHHS
HaBaHTa)XCHHS Ha CHCTEMY OXOPOHH 3[J0pOB’s. 3 OISy Ha I1e, Ae/lalli aKTyalbHIIIOI0 CTaE ONTHMI3allis aMOyIaTOPHOTO eTary MeAnY-
Hoi peabimitanii. [HTerpamis qUCTaHIIIHHUX TEXHOJIOTIH MPOIOHYE MpaKTUYHE PIillIeHHs, ke 3abe3neuye Oe3nepepBHICTh TOMOMOTH
HE3aJIeXKHO BiJ reorpadiyHOro po3TallyBaHHS Mali€HTa, CTaHy MicHeBoi iHQPACTPYKTypH UM aKTyaJbHUX €MiJeMiOJIOTIYHIX yYMOB.
AKTyaJIbHICTh TaKHX MiIXOAIB 0cOOMMBO mposBuiacs mif yac nanaemii COVID-19, konu 1t 6aratb0X Nami€HTiB JOCTYH 10 MEANY-
HUX 3aKnajiiB OyB cyTTeBO oOMmexenuil. [Inardopmu aucranuiiinoi peabimirarii, 1o MicTATh MOLYJI 3 HEHPOIICUXOOT], JToroneaii,
¢izioTepamnii Ta eprorepanii, He Jinie 3a0e31eUyIOTh iHAUBIyali30BaHy JOIIOMOTY, a i BiIIIOBIAIOTh CBITOBUM TEHICHIIISIM TeJieMe-
JIIIHY Ta IEPCOHANI30BAaHOT MEUIIMHN. J[OCITiPKeHHSI, OIIMCaHe B CTATTi, anpo0yBajo perioHanbHy MOAENb aMOylIaTopHOI Tenepea-
OiiTawii Ta MPOAEMOHCTPYBAIO 3HAYHI IOKPALIeHHS Yy (DYHKIIIOHAIFHOMY CTaHi MaIi€eHTiB, IXHIH caMOCTiiHOCTI Ta MoTHBamii. OTpu-
MaHi pe3yNbTaTh MiIKPECIIOI0Th AOUITBHICTh Ta €)EeKTUBHICTD JUCTAHIIIHHUX YTPY4aHb Y BiHOBICHHI MiC/Is IHCYJIBTY, HATOJIOLIYIOUH
Ha TIOTeHIiasi X OLIBII MUPOKOTo BIIPOBAXKEHHS B CUCTEMH OXOPOHU 310poB’s. [Tomaibii JociikeHHs MaloTh OyTH CIIpsIMOBaHi Ha
OLIIHKY JIOBIOCTPOKOBHX PE3Y/IBTaTiB Ta MaCIITa00BAHOCTI TAKUX MOJEIEH.

MeTa goc/iT:KeHHsI TIOJSTae B ONTHMI3aIlil aMOynaToOpHOi peabiTiTamii malieHTiB i 1HCYIIBTY IUISIXOM YIPOBaKeHHS IUC-
TaHIIHHUX TeXHONOTiH. Peamizawis i€l MeTH 1acTh 3MOTY MiABUIUTH €()EKTUBHICTH BITHOBHOTO JIIKyBaHHSI, IOJIMIIUTH SKICTh )KUTTS
MAIli€HTIB, 3MCHIIUTH PiBEHb 1HBAIIJHOCTI Ta 3HU3UTH HABAHTAKCHHS HAa MCIMYHI 3aKJIaIu.

Marepiaan Ta MeToau. Y IpoLeci JOCTIPKEeHHS] BUKOPUCTOBYBAJIKCS PI3HOMAHITHI METOZH, 10 3a0€31e4yI0Th KOMIUIEKCHUI
MAX11 10 BUBYEHHS pooieMu. OpraHi3amiifHo-TIpaBOBUIT METO] 3aCTOCOBYBABCS JJIS aHAJI3y YHHHOTO 3aKOHOJABCTBA MO0 peaditi-
TaliifHO{ JOMOMOTH Mali€HTaM Micys IHCYNbTY. IcTopu4Huil MeTOox AaB 3MOTY IpOaHalli3yBaTh €Taly PO3BUTKY CHCTEMH peadiiTaii
B Ykpaini. KoHTeHT-aHasi3 HayKOBHX JKepels JaB 3MOTY 3iCTABUTH CyYacHi MiJXOIH N0 JIKyBaHHS Ta BiIHOBJICHHS ITICIsI iHCYIIBTY.
CTpyKTypHO-OpraHi3alliiiHe MOJICIFOBAaHHS BUKOPUCTOBYBAJIOCS ISl pO3POOIICHHS PerioHaIbHOT Mojielti aMOynaTtopHoi peabimitarii 3
eJIEMEHTaMH JMCTAHI[IHHOTO MOHITOPHHTY.

OnurtyBaHHS NALli€HTIB Ta IXHIX POXMYIB 32 JOMOMOIOI0 COIOJIOTIYHUX METOIB JAJI0 3MOTY OLIHUTH PiB€Hb MOTHBAIii Ta
JOCTYMHICTh peabimiTaiifHux mocayr. Y NOCHIIKEHHI B3sUIM y4acTh 256 PEeCHOHICHTIB, SIKUX OyJI0 PO3MOIiIICHO Ha JABI PiBHI 3a
YHCENBHICTIO Tpynu: 128 ocib oTpumyBanu Tpaauuiiiny amOynaropHy peadinitanito (3-1s rpyna), Toai sk iHmm 128 manieHTiB mpoxo-
JIMJIM KypC BiZTHOBJIEHHS 3a JOIIOMOTOI0 AMCTAHIII{HO KepOBaHUX peadimiTanitHuX mporpam (4-ta rpymna).

JIis cTaTHCTHYHOTO aHaJi3y pe3yNbTaTiB 3aCTOCOBYBAIHCS METONM TUCIEPCiHOI CTAaTUCTHKH, MapaMEeTPH4YHI MEeToaH (TecT
CrolonenTa, koedimieHt kopessiuii [lipcona), a Takox nporpamui 3acoou Microsoft Excel i Statistica 6.0.

PesyabraTn. Y 3akapnarcekiii o6nacti Oyiio anpoGoBaHO perioHalibHy MoeNb aMOynaTtopHoOl peabiniTanii 3 BUKOPUCTaHHAM
JUCTAHIIHHUX TEXHOJIOTIH, ska BKIIOYasla BeOIIaThopMy 3 po3aiaaMH 3 HEHPOIICHXOJIOTII, JJoromnenii, JTiKyBanbHOI (i3KyIsTypH Ta
eprotepamii. Jlo y4acTi y mporpami Oyiu 3aiydeHi Malli€HTH, SKi BIATIOBI AN KpUTepisaM Bigdopy, 30kpemMa: Bik — Bix 40 no 80 pokis,
MepEeHEeCEeHUH 1eMiYHui 1HCYNIBT — Big 6 10 18 MicsmiB TOMY, BiACYTHICTh TSDKKUX CYMYTHIX MaTONOTIH. Y pe3ysasTari KINiHI4YHOTO
JIOCTTIIKEHHSI BCTAHOBJICHO, IO MAIli€HTH, SKi MPOXOAMWIN K aMOyIaTOpPHUi, Tak 1 AUCTAHIIHHUI eTanu peabimiTaiii, MaJd 3HAYHO
Kpalli pe3yabTaTH 3a OUIBIIICTIO KpUTepiiB (MOOLIBHICTh, KOTHITUBHI (yHKITI, HABUUKH CaMOOOCIIyTOBYBaHHS), HIXK Ti, XTO IPOXOIUB
JIUILIE OAMH 3 eTamiB. JJOCATHYTO CTaTHCTHYHO 3HAYYIy MO3UTHUBHY AMHAMIKY 32 15 3 16 TOKa3HUKIB y rpyIi KOMIUIEKCHOT pealii-
tanii. Oco6nuBoi e()eKTUBHOCTI BIANOCS JOCATTH Y 3MEHIIEHHI PiBHS TPUBOXKHOCTI, OO0 Ta 3aJIEKHOCTI BiJl CTOPOHHBOT TOTIOMOTH.
V maui€eHTiB TaKoX 3pociia MOTHBALS JI0 COLiaNbHOT aKTUBHOCTI Ta MOKPAIMIIACs SKICTh MiXXOCOOMCTICHOT B3aeMoIii. 3acTOCyBaHHS
IIporpaMHHEX pimreHs (Hanpukian, Patient Electronic Diary) nano 3Mory sikapsiM ANCTaHIIHO BiICTEXyBaTH ANHAMIKY CTaHY Iali€H-
TiB 1 OIIepaTHBHO KOPHUTYBATH TUIaH peadiTiTarii.
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BucHoBKH. YIpOBaKEHHS TUCTAHIIHHIX TEXHOIOTIH Y cucTeMy aMOynaTopHoi peabimiTamii micis 1HCYIbTY € MePCIeKTUBHIM
Ta e)EKTUBHUM HANPSIMOM PO3BUTKY MEJMYHOI IPAKTUKH. Pe3ynbTaTn 10CHiIKeHHs JOBOJATb, 110 TaKa MOJENb CIIPUsE HOKPAIICHHIO
(i3MYHOTO, ICHXIYHOTO Ta COL[IaJBHOTO CTaHy MAIli€HTIiB, SMEHIIYE KiJIbKiCTh IOBTOPHUX 1HCYJIBTIB, a TAKOXK JIAa€ 3MOTY 3a0€3MeUHTH
peaburiTaniifHi TOCIYTH U1 MCIIKAHIIIB BiIIaJICHUX HACEICHUX ITYHKTIB. ¥ MallOyTHROMY JOLIJIBHAM € MacIITaOyBaHHS Ili€i Mozeni
HAa iHIOI perioHn YKpaiHW, a TAKOX MOJAJIbIIIE JOCIiIKSHHS TOBIOCTPOKOBHX €(EeKTIB JUCTAHLIHHOI peadimiTarii.

KurouoBi ciioBa: iHCyIbT, TeNeMeIUINHA, AUCTAHIIAHI TEXHONIOTT, peabiniTariis, aMOynaTopHe JIiKyBaHHSI.
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