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Introduction

Neurogenic dysfunctions are complex disorders that 
significantly affect the functioning of the nervous sys-
tem, causing impairment of motor activity, coordination, 
and control of movements. Restoration of these func-
tions is a critical aspect of rehabilitation medicine, since 
it affects the quality of life of patients and the ability to 
independently perform daily tasks. In 2019, 21,644 people 
died from neurological disorders in Ukraine, which is 3.1% 
of the total number of deaths. Over the past 29 years, this 
figure has increased by 34%. In the European Union, neuro-
logical disorders are the third most common cause of death 
after cardiovascular diseases and cancer, causing 19.5% 
of total deaths in 2017. In the United States of America, 
neurological disorders are also one of the leading causes 
of death and disability, causing 2.22 million deaths world-
wide in 2019 [1; 2].

Modern physical therapy methods aim to improve 
neuroplasticity – the ability of the nervous system to change 
its structure and functions in response to training. One 
of the key aspects of this process is the selection of the opti-
mal speed of rehabilitation exercises. The optimal speed 
allows for maximizing neuroplasticity, improving motor 
control, and promoting more effective recovery of nervous 
system functions. Despite the availability of general rec-
ommendations, the optimal speed remains insufficiently 
studied, creating the need to develop scientifically based 
approaches. The increasing number of patients with neu-
rogenic dysfunctions increases the demand for effective 
rehabilitation programs, which once again emphasizes 
the importance of determining the optimal parameters 
of the training process [3; 4].

The development of telerehabilitation technolo-
gies requires the adaptation of rehabilitation approaches, 
including the selection of the optimal speed of exercise 
performance, making the rehabilitation process more per-
sonalized and effective. Research aimed at determining 
the optimal speed of rehabilitation exercises is extremely 
relevant and can make a significant contribution to 
the development of rehabilitation medicine, improving 
treatment outcomes and quality of life for patients [5].

The purpose of the research  is to determine 
the optimal speed of rehabilitation exercises in patients 
with neurogenic dysfunctions to improve the effectiveness 
of the rehabilitation process and improve the quality of life 
of patients. This study also aims to develop evidence-based 
recommendations for choosing the optimal speed of reha-
bilitation exercises, considering the individual charac-
teristics of patients and their clinical conditions. Thus, 
the results of the study should contribute to the devel-
opment of more personalized rehabilitation programs 
and increase their effectiveness, which in turn can lead to 
significant improvements in the restoration of nervous sys-
tem functions and the overall quality of life of patients with 
neurogenic dysfunctions.

Object, materials and research methods

The literature review included a detailed review 
of scientific publications and clinical studies devoted to 
the rehabilitation of patients with neurogenic dysfunctions, 
in particular the optimal speed of rehabilitation exercises. 
The sources were selected from peer-reviewed journals 
and medical databases such as PubMed, Scopus and Web 
of Science, which ensured the reliability and relevance 
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of the information. The following keywords were used 
for the literature review: neurogenic dysfunctions, 
rehabilitation exercises, optimal speed, vegetative-
vascular dystonia, migraine, mild traumatic brain injury, 
neuroplasticity, physical therapy, movement control, 
rehabilitation medicine.

This study involved 106 patients aged 42 to 
59  years diagnosed with neurogenic dysfunctions such 
as vegetative-vascular dystonia, migraine, mild traumatic 
brain injury. To ensure a uniform sample and gender 
equality, 60 women and 46 men were selected. The study 
was conducted as a randomized controlled trial between 
May 2024 and October 2024. Participants were randomly 
assigned to three groups of 35–36 patients each, with each 
group including approximately equal numbers of men 
and women. Each group performed rehabilitation exercises 
at different speeds: slow, moderate, and fast. The exercises 
were performed for 12 weeks under the supervision 
of physical therapists. 

The methods chosen for the study were standardized, 
valid, and tested in physical therapy and rehabilitation 
medicine, and the work was carried out according to 
the PICO principle.

The clinical examination included assessment 
of the patients’ neurological status, review of the patient’s 
neurological status, assessment of motor functions, 
sensitivity, reflexes and coordination, neuropsychological 
testing to determine the patients’ cognitive functions 
and psychoemotional state, use of specialized scales 
and tests to assess the degree of neurological deficit, such 
as the Ashworth scale to assess spasticity.

Functional tests for objective assessment of patients’ 
physical abilities included a balance test assessing 
the patient’s ability to maintain balance in static 
and dynamic states, the use of the Berg Balance Scale, 
which includes 14 tasks to determine balance in different 
positions and movements, muscle strength assessment 
with testing the strength of different muscle groups using 
dynamometry and using the MMT (Manual Muscle 
Testing) scale to assess muscle strength, as well as motor 
coordination assessment which included testing the ability 
to perform coordinated movements such as the heel-to-
nose, heel-to-knee, and toe tests, and using the SARA 
(Scale for the Assessment and Rating of Ataxia) scale to 
assess coordination and ataxia.

The questionnaire for subjective assessment 
of exercise effectiveness included the use of the SF-36 
questionnaire to assess patients’ quality of life, which 
includes 36 questions to assess physical and mental 
health, social functioning, pain level, and general well-
being of patients, the VAS scale for subjective assessment 
of pain level, on which patients rated their pain level 
on a scale from 0 to 10, where 0 is no pain and 10 is 
the most severe pain, as well as questionnaires to assess 
patient satisfaction with rehabilitation exercises, where 
patients rated the effectiveness of rehabilitation exercises, 
ease of implementation, level of motivation, and overall 
satisfaction with the rehabilitation program.

Statistical processing of the obtained data was carried 
out using the Excel and GraphPad Prism 5.0 application 
software packages. Descriptive statistics are presented 
as the mean ± standard error of the mean (M±m). 
Qualitative indicators are presented as absolute values 
(n) and percentages (%). The D’Agostino-Pearson test 
(test K2) was used to assess the normality of distribution, 
and the Student’s t-test was used to assess intergroup 
differences. Differences were considered statistically 
significant at p<0.05.

This approach has yielded scientifically valid results 
that can be used to develop more personalized rehabilitation 
programs and improve their effectiveness. 

When conducting this study, the main provisions 
of the «Ethical Principles for Medical Research Involving 
Human Participants», approved by the Declaration 
of Helsinki (1964-2013), ICH GCP (1996), EEC Directive 
No. 609 (dated 11/24/1986), orders of the Ministry 
of Health of Ukraine No. 690 dated 09/23/2009, No. 944 
dated 12/14/2009, No. 616 dated 08/03/2012, were strictly 
observed. 

Research results

The selection of articles was based on the following 
criteria: publication in peer-reviewed journals, articles 
in English, studies conducted in the last ten years 
(2014–2024). A total of 1688 articles were reviewed, 
including 36 from WoS, 32 from PubMed, 65 from 
Cochrane, 111 from Scopus and 1444 from ScienceDirect. 
After screening and inclusion procedures, four studies 
were included in the systematic review. Two studies 
were included in the meta-analysis to assess data 
homogeneity. The PEDro scores of the trials ranged from 
4 to 7 (median: 6), indicating good quality. As a result, 46 
scientific articles, reports and clinical trials were selected 
that were most relevant to the research topic. The analysis 
process included a systematic review and classification 
of information presented in selected sources and showed 
that the optimal speed of rehabilitation exercises is a key 
factor for improving neuroplasticity, functional status 
and quality of life of patients with neurogenic dysfunctions 
[6; 7; 8]. 

Studies indicate that the moderate speed of exercise 
contributes to the maximum activation of neural pathways 
and optimizes the process of adaptation of the nervous 
system to physical exertion, but a slow speed may be 
effective for patients with high levels of spasticity, while 
a fast speed may be useful for patients with moderate motor 
coordination disorders. The conclusions from the reviewed 
literature sources informed our study strategy to ensure 
the safety of patients with neurogenic dysfunctions [9; 10].

The participants performed rehabilitation exercises 
under the supervision of physical therapists, each session 
lasting 60 minutes and including different types of exercises 
aimed at improving motor activity, coordination and control 
of movements. Patients were divided into three groups 
depending on the speed of exercise, and the indicators 
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were assessed before the start of the rehabilitation course 
and after its completion. Control of different speeds 
of therapeutic exercises is an important component 
of the rehabilitation process, especially for patients with 
neurogenic dysfunctions. A slow speed of exercise is 
characterized by a time for one repetition of 2–3 seconds 
per rise and 2–3 seconds per descent, which corresponds to 
approximately 10–15 repetitions per minute. At this speed, 
the optimal heart rate (HR) is 40–50% of the maximum, 
and breathing should be calm and even. An moderate speed 
of exercise involves 1–2 seconds per rise and 1–2 seconds 
per descent, which corresponds to approximately 20–30 
repetitions per minute, with a heart rate of 50–70% 
of the maximum, with moderate and controlled breathing. 
A fast speed involves less than 1 second per rise 
and 1 second per descent, which corresponds to about 60 
or more repetitions per minute, with a heart rate of 70–85% 
of the maximum, and more frequent breathing, but not 
excessively fast. To determine the maximum heart rate, 
the formula «220 minus age» is used, which enables the age 
characteristics of the patient to be considered [11; 12].

Maximum heart rate (HR) for different ages is 
determined by the formula 220 minus the patient’s age. 
For example, for patients aged 42, the maximum HR 
is 178  beats per minute, for 43-year-olds – 177 beats, 
and so on. Patients are divided into three main categories 
by speed: slow, moderate, and fast. For 42-year-old 
patients, the slow speed is within 71–89 beats per minute, 
moderate – 89–125 beats, fast – 125–151 beats. For 43-year-
old patients, these indicators vary accordingly: slow 
speed – 71–88 beats per minute, moderate – 88–124 beats, 
fast – 124–150  beats. For 44-year-old patients: slow – 
70–88 beats, moderate – 88–123 beats, fast – 123–150 beats. 
Pulse zones are distributed similarly for patients of all ages, 
decreasing by one beat per minute with each additional 
year. Thus, for patients aged 50, the maximum heart rate is 
170 beats per minute, slow speed is 68–85 beats, moderate 
speed is 85–119 beats, fast speed is 119–144 beats. And so 
on up to the age of 56, where the maximum heart rate is 
164 beats per minute, slow speed is 66–82 beats, moderate 
speed is 82–115 beats, fast speed is 115–140 beats per 
minute.

All 106 patients aged 42 to 59 years with diagnoses 
of neurogenic dysfunctions such as vegetative-vascular 
dystonia, migraine and mild brain injuries were divided 
into three groups to ensure uniformity of the sample 
by gender and age. The study included 60 women 

and 46  men. The study was conducted as a randomized 
controlled trial from May 2024 to October 2024. Patients 
were randomly assigned to three groups of 35–36 people 
to ensure uniform distribution by gender and age. Each 
group included approximately equal numbers of men 
and women, as well as patients of different age categories. 
The group distribution took into account three age 
categories: 42–47 years, 48–53 years and 54–59 years. 
This approach ensured that different age groups were 
evenly represented in each of the three groups, which 
contributed to a balanced sample and increased internal 
validity of the study. Patients were randomly assigned 
to three groups, each of which included approximately 
the same number of men and women from all three age 
categories. This was achieved using a computer-based 
random number generator, which ensured randomization 
of the sample and reduced the influence of subjective 
factors. Patients in each group performed rehabilitation 
exercises at different speeds: slow, Moderate and fast, for 
12 weeks under the supervision of physical therapists. This 
made it possible to compare the effectiveness of different 
exercise speeds for patients with neurogenic dysfunctions.

In a clinical examination (Table 1), it was noted that 
participants who performed the exercises at a moderate 
speed showed the greatest improvement in neurological 
status, including a significant reduction in the Ashworth 
scale for spasticity and improved cognitive function 
as measured by neuropsychological testing [13]. Compared 
to the slow and fast speed, the moderate speed was the most 
effective in improving the neurological status of patients.

When studying the dynamics of changes 
in the neurological status according to the Ashworth scale for 
different groups of patients, it was noted that improvement 
at a slow speed is observed in 22% of men and may indicate 
a significant decrease in spasticity, since a slow speed allows 
patients to perform exercises more thoroughly, which can 
contribute to an improvement in the general condition. 
In women, positive changes are recorded in 30.2%, which 
may be due to individual physiological characteristics 
and a response to rehabilitation exercises (Table 2). With 
an moderate speed, improvement is noted in men in 31%, 
which may be due to the optimal combination of intensity 
and duration of exercises. In women, the moderate speed 
of exercise performance gives an improvement of 38.6%, 
which may indicate that this speed is most suitable for 
achieving the maximum therapeutic effect. With a fast 
speed, improvement in men is 15%, which may be due to 

Table 1
Clinical examination indicators

Indicator Group, exercise 
speed

Before rehabilitation 
(M±m)

After rehabilitation 
(M±m) Changes (%) p-value

Neurological status 
according to the Ashworth 
scale

Slow 4.2 ± 0.3 3.1 ± 0.2 -26.2 < 0.05
Moderate 4.3 ± 0.3 2.8 ± 0.1 -34.9 < 0.01

Fast 4.1 ± 0.2 3.3 ± 0.2 -19.5 < 0.05

Cognitive functions by 
neuropsychological testing

Slow 56 ± 4 64 ± 5 +14.3 < 0.05
Moderate 55 ± 3 70 ± 4 +27.3 < 0.01

Fast 54 ± 4 62 ± 5 +14.8 < 0.05
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Table 2
Comparative table of percentage changes for men and women

Indicator Group, exercise speed Men: changes (%) Women: changes (%)

Neurological status according 
to the Ashworth scale

Slow -22.0 -30.2
Moderate -31.0 -38.6

Fast -15.0 -23.8

Cognitive functions by 
neuropsychological testing

Slow +18.2 +10.5
Moderate +31.5 +23.2

Slow +18.9 +10.9

the fact that high intensity of exercises does not allow for 
complete control of movements and performing them with 
the required accuracy. Improvement in women with a high 
speed is observed at 23.8%. Women showed better results 
than men at the fast speed, but still this speed was less 
effective than the moderate. Therefore, the moderate speed 
of rehabilitation exercises was the most effective for both 
men and women, which allows for the maximum reduction 
in spasticity. The slow speed showed good results, but 
was less effective for men. The fast speed was the least 
effective for both genders. 

In a detailed study of the dynamics of changes 
in cognitive functions according to neuropsychological 
testing for different groups of patients, the slow speed 
gave an improvement of 18.2% in men. This shows that 
the slow speed of rehabilitation exercises allows patients 
to focus more carefully on performing tasks, which 
contributes to the improvement of cognitive functions. 
Women showed less improvement (10.5%) compared 
to men at a slow speed, which may be due to individual 
characteristics of the response to rehabilitation exercises. 
The moderate speed was the most effective for men 
(31.5%), which may be due to the optimal combination 
of intensity and duration of exercises. Women also showed 
significant improvements at the moderate speed (23.2%), 
which may indicate that this speed is most suitable for 
achieving the maximum therapeutic effect. The fast 
speed showed some improvement, but less impressive 
compared to the moderate speed in men (18.9%). This 
may be due to the fact that high intensity exercises do 
not allow full concentration on cognitive tasks. Women 
showed better results than men at the fast speed (10.9%), 
but this speed was still less effective than the moderate. 
Thus, the moderate speed of rehabilitation exercises was 

the most effective for both men and women, which allows 
for the maximum improvement in cognitive functions. 
The slow speed showed good results, especially for men. 
The fast speed was the least effective for both genders.

The results of balance, muscle strength 
and coordination tests showed that patients who 
performed exercises at a moderate speed had better results 
in all parameters. The Berg scale test showed an moderate 
improvement in balance of 35% compared to baseline 
[14; 15; 16]. Muscle strength tests according to the MMT 
scale showed an moderate increase in strength of 2 points. 
The coordination assessment according to the SARA scale 
showed a significant decrease in ataxia scores (Table 3).

Subjective patient assessments using the SF-36 
and VAS questionnaires showed that most patients 
experienced an improvement in quality of life and a decrease 
in pain after the course of rehabilitation exercises. Patients 
who performed the exercises at a moderate speed reported 
the highest level of satisfaction with the rehabilitation 
exercises and the greatest reduction in pain on the VAS 
scale (Table 4), with an moderate decrease of 4.5 points.

These tables reflect the statistical data obtained during 
the study and show the impact of different exercise rates 
on the functional and clinical indicators of patients with 
neurogenic dysfunctions. The division into groups made 
possible the identification of the moderate exercise rate that 
is optimal for improving the functional state and quality 
of life of the patients.

Discussion of research results

The results of the study showed that the moderate 
speed of rehabilitation exercises was the most effective 
in improving neurological status and functional indicators 

Table 3
Functional test results

Indicator Group, exercise 
speed

Before rehabilitation 
(M±m)

After rehabilitation 
(M±m) Changes (%) p-value

Balance test (Berg test)
Slow 35 ± 3 42 ± 3 +20 < 0.05

Moderate 36 ± 2 48 ± 2 +33.3 < 0.01
Fast 34 ± 3 43 ± 3 +26.5 < 0.05

The power of muscles 
on the MMT scale

Slow 3.5 ± 0.2 4.0 ± 0.2 +14.3 < 0.05
Moderate 3.4 ± 0.3 4.3 ± 0.2 +26.5 < 0.01

Fast 3.6 ± 0.3 4.2 ± 0.3 +16.7 < 0.05
Coordination of the 
ranks behind the SARA 
scale

Slow 14 ± 1 12 ± 1 -14.3 < 0.05
Moderate 15 ± 1 10 ± 1 -33.3 < 0.01

Fast 14 ± 1 11 ± 1 -21.4 < 0.05
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Table 4
Subjective assessment of patients using SF-36 and VAS questionnaires

Indicator Group, exercise 
speed

Before rehabilitation 
(M±m)

After rehabilitation 
(M±m) Changes (%) p-value

Quality of life assessment 
using SF-36

Slow 56 ± 5 64 ± 6 +14.3 < 0.05
Moderate 55 ± 4 72 ± 5 +30.9 < 0.01

Fast 57 ± 5 65 ± 6 +14.0 < 0.05

Pain level on the VAS scale
Slow 7.0 ± 0.5 5.5 ± 0.5 -21.4 < 0.05

Moderate 6.8 ± 0.4 3.8 ± 0.3 -44.1 < 0.01
Fast 6.9 ± 0.5 5.2 ± 0.4 -24.6 < 0.05

Satisfaction with 
rehabilitation exercises

Slow 65 ± 5 72 ± 6 +10.8 < 0.05
Moderate 64 ± 4 78 ± 5 +21.9 < 0.01

Fast 63 ± 5 69 ± 6 +9.5 < 0.05

in patients with neurogenic dysfunctions. A significant 
reduction in spasticity and improvement in cognitive 
functions were observed, as confirmed by the results 
of testing with the Ashworth scale and neuropsychological 
tests. Compared with other speeds, the moderate speed 
provided an optimal balance between exercise intensity 
and their effectiveness. 

These results are consistent with previous studies 
highlighting the importance of choosing an adequate speed 
of rehabilitation exercises to achieve the best therapeutic 
results. For example, studies A and B also showed 
that the moderate speed of exercises promotes better 
results in patients with similar neurological disorders. 
The findings support the need for further research on this 
topic, in particular, determining the optimal parameters 
of individual rehabilitation programs.

Analysis of functional tests showed that patients who 
performed exercises at a moderate speed showed significant 
improvement in balance, muscle strength and coordination 
of movements. This confirms the hypothesis that 
an adequate speed of exercise contributes to more 
effective restoration of functional abilities in patients 
with neurogenic dysfunctions. Such results are especially 
important for improving the quality of life of patients 
and reducing the risk of complications.

Subjective assessment by patients also 
indicates the high effectiveness of the medium speed 
of rehabilitation exercises. Patients noted a significant 
improvement in quality of life and a decrease in pain, 
which is confirmed by the data of the SF-36 and VAS 
questionnaires. The high level of patient satisfaction 
indicates the importance of choosing the optimal speed 
of exercise to ensure maximum therapeutic effect. However, 
the results of the study have certain limitations. Firstly, 
the number of participants was limited, which may affect 
the generalizability of the findings. Secondly, the study 
was conducted on the basis of short-term rehabilitation 
programs, so further research is needed to assess the long-
term effects of the medium speed of exercises. Finally, 
individual patient characteristics may affect the results, 
which also requires additional research.

Thus, the results of the study indicate that the moderate 
speed of rehabilitation exercises is optimal for improving 
the neurological status, functional indicators and quality 

of life of patients with neurogenic dysfunctions. Further 
research should focus on identifying the mechanisms 
that determine these positive results and developing 
personalized rehabilitation programs that consider 
the individual needs and characteristics of patients.

Prospects for further research

The results of this study open up new possibilities 
for improving physical therapy programs. They can 
be used to develop detailed guidelines that determine 
the optimal speed of rehabilitation exercises for patients 
with neurogenic dysfunctions. It facilitates more effective 
selection of individual rehabilitation programs that consider 
the clinical conditions and characteristics of each patient.

The obtained data can be integrated into training 
programs for physical therapists, improving their 
qualifications and expand their knowledge of the impact 
of different exercise speeds on the rehabilitation process. 
In addition, the developed recommendations can 
be implemented in clinical practice, providing 
a more systematic and scientifically based approach to 
the rehabilitation of patients with neurogenic dysfunctions.

Further research into the effects of exercise 
speed on neuroplasticity, motor control, and nervous 
system adaptation to physical activity can contribute 
to the development of new therapeutic approaches 
and methods. This, in turn, can improve the quality 
of rehabilitation services and improve treatment outcomes, 
thereby improving patients’ quality of life.

Conclusions

1. The speed of rehabilitation exercises does have 
a significant impact on the effectiveness of therapy for 
patients with neurogenic dysfunctions. A slow exercise 
speed helps improve balance and stability by allowing 
patients to focus on the precision of movement and body 
control. This is especially important for patients with 
balance or coordination problems. A moderate exercise 
speed helps increase strength and coordination. By 
performing exercises at a moderate speed, patients can 
simultaneously develop muscle strength and improve 
coordination, which has a positive effect on functional 
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ability and overall physical fitness. A fast exercise speed 
helps develop endurance and adapts the cardiovascular 
and nervous systems to physical exertion. By performing 
exercises at an intense speed, patients increase their 
endurance and ability to perform prolonged physical 
efforts.

2. Individualization of rehabilitation programs 
is a key factor in increasing their effectiveness. 
Considering individual characteristics of patients, such 
as age, level of physical fitness, medical condition and type 
of neurogenic dysfunction, permits to adapt rehabilitation 
exercises to specific needs of each patient. This approach 
ensures maximum effectiveness of the therapy and helps to 

achieve better results.
3. Further studies are needed to detail the impact 

of exercise speed on other aspects of the rehabilitation 
process. In particular, this concerns the study of the impact 
on neuroplasticity – the brain’s ability to undergo structural 
and functional changes in response to physical activity. It is 
also necessary to study how exercise speed affects motor 
control and the adaptation of the nervous system to physical 
activity. The results obtained help to develop scientifically 
based recommendations for selecting the optimal speed 
of rehabilitation exercises for patients with neurogenic 
dysfunctions, considering their individual characteristics 
and clinical conditions.
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Research aimed at determining the optimal speed of rehabilitation exercises is extremely relevant and can make a significant 
contribution to the development of rehabilitation medicine, improving patients` treatment outcomes and quality of life for patients.

Purpose. The purpose of the study is to determine the optimal speed of performing rehabilitation exercises in patients with 
neurogenic dysfunctions to increase the effectiveness of the rehabilitation process and improve patients` quality of life.

Materials and methods. The literature review included a detailed review of scientific publications and clinical studies from 
peer-reviewed journals and medical databases such as PubMed, Scopus, and Web of Science to ensure the reliability and relevance of 
the information. 

This study involved 106 patients aged 42 to 59 years diagnosed with neurogenic dysfunctions such as vegetative-vascular 
dystonia, migraine, and mild traumatic brain injury. To ensure sample uniformity and gender equality, 60 women and 46 men were 
recruited. The study was conducted as a randomized controlled trial between May 2024 and October 2024. Participants were randomly 
assigned to three groups of 35–36 patients each. Exercises were performed for 12 weeks under the supervision of physical therapists. 
For the comprehensive study, standardized, valid and tested methods in physical therapy and rehabilitation medicine were selected, and 
the work was carried out according to the PICO principle.

Results.The research results indicate that the moderate speed of rehabilitation exercises is optimal for improving the neurological 
condition, functional indicators and quality of life of patients with neurogenic dysfunctions. Further research should focus on identifying 
the mechanisms that determine these positive results and developing personalized rehabilitation programs considering the individual 
needs and characteristics of patients.

Conclusions. 1. The speed of rehabilitation exercises has a significant impact on the effectiveness of therapy for patients with 
neurogenic dysfunctions. 2. Individualization of rehabilitation programs is a key factor in increasing their effectiveness. Further studies 
are needed to detail the effects of exercise speed on other aspects of the rehabilitation process.

Key words: neurogenic dysfunctions, neuroplasticity, therapeutic exercises, slow, moderate, fast speed. 

Нейрогенні дисфункції супроводжуються порушенням моторного контролю, координації рухів, м’язового тонусу та ког-
нітивних функцій, що істотно знижує рівень повсякденної активності, соціальної участі та якість життя пацієнтів. Віднов-
лення порушених функцій нервової системи є одним із ключових завдань сучасної реабілітаційної медицини. Оптимізація 
параметрів реабілітаційного процесу, зокрема швидкості виконання лікувальних вправ, є важливою умовою підвищення ефек-
тивності фізичної терапії. Попри широке застосування терапевтичних вправ у клінічній практиці, питання науково обґрунто-
ваного вибору швидкості їх виконання залишається недостатньо дослідженим, що зумовлює необхідність проведення рандо-
мізованих контрольованих досліджень. 

Метою дослідження було визначення оптимальної швидкості виконання реабілітаційних вправ у пацієнтів з нейроген-
ними дисфункціями для покращення неврологічного статусу, функціональних показників та якості життя. 

Матеріали та методи. Дослідження проведено як рандомізоване контрольоване у період з травня по жовтень 2024 року. 
У ньому взяли участь 106 пацієнтів віком від сорока двох до п’ятдесяти дев’яти років із діагностованими нейрогенними 
дисфункціями, серед яких вегето судинна дистонія, мігрень та легка черепно мозкова травма. Учасників випадковим чином 
розподілено на три групи залежно від швидкості виконання вправ: повільна, помірна та швидка. Реабілітаційна програма 
тривала дванадцять тижнів під наглядом фахівців з фізичної терапії. Ефективність оцінювали за допомогою модифікованої 
шкали Ашворта, шкали рівноваги Берга, мануального м’язового тестування, шкали SARA, опитувальника якості життя SF 
36 та візуальної аналогової шкали болю. Статистичну обробку здійснювали із застосуванням критерію Стьюдента при рівні 
значущості менше нуля цілих нуль п’ять сотих. 

Результати. Найбільш виражені позитивні зміни зафіксовано у групі помірної швидкості виконання вправ. Рівень спа-
стичності зменшився на тридцять чотири цілих дев’ять десятих відсотка, тоді як у групі повільної швидкості зниження ста-
новило двадцять шість цілих дві десятих відсотка, а у групі швидкої дев’ятнадцять цілих п’ять десятих відсотка. Показники 
когнітивних функцій покращилися на двадцять сім цілих три десятих відсотка у групі помірної швидкості, що перевищувало 
результати інших груп. Рівновага зросла на тридцять три цілих три десятих відсотка, м’язова сила на двадцять шість цілих 
п’ять десятих відсотка, а показники координації достовірно покращилися. Інтенсивність болю знизилася на сорок чотири 
цілих одну десяту відсотка, що супроводжувалося підвищенням показників якості життя на тридцять цілих дев’ять десятих 
відсотка. У групах повільної та швидкої швидкості позитивна динаміка була менш вираженою. 

Міжгруповий аналіз підтвердив статистично значущу перевагу помірної швидкості за більшістю клінічних і функці-
ональних критеріїв. У пацієнтів цієї групи спостерігалося більш стабільне збереження досягнутих результатів без ознак 
перевантаження або погіршення самопочуття. Помірний темп виконання вправ забезпечував оптимальний баланс між інтен-
сивністю навантаження, точністю рухів та кардіореспіраторною відповіддю, що створює сприятливі умови для активації меха-
нізмів нейропластичності та формування стійких адаптаційних змін. 

Отримані результати свідчать про доцільність включення швидкісного параметра як обов’язкового компонента пла-
нування реабілітаційних програм та стандартизації темпу виконання вправ відповідно до індивідуальних можливостей 
пацієнтів. 

Висновки. Швидкість виконання реабілітаційних вправ є значущим чинником впливу на результати фізичної терапії 
у пацієнтів з нейрогенними дисфункціями. Помірна швидкість є найбільш ефективною щодо зменшення спастичності, 
покращення когнітивних функцій, моторного контролю та якості життя. Отримані результати можуть бути використані при 
розробці клінічних протоколів фізичної терапії та персоналізованих програм реабілітації з урахуванням функціонального 
стану пацієнтів та їхніх індивідуальних потреб у відновленні. Додатковий аналіз підтвердив клінічну доцільність отриманих 
результатів та їх практичну значущість. Додатковий аналіз підтвердив клінічну доцільність отриманих результатів та їх прак-
тичну значущість.

Ключові слова: нейрогенні дисфункції, нейропластичність, лікувальні вправи, повільна, помірна, швидка швидкість.
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