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INTRODUCTION 

Popescu B. and Bajenaru O. (2009) state that "stroke is the third cause of morbidity 

and mortality in Europe and the United States (after ischemic heart disease and 

cancer), and Romania, according to O.M.S. statistics, is ranked first, both in terms 

of mortality and major disability. " 

According to GBDS, in 2015, the incidence is 61,552 strokes per year, 190 stroke 

accidents per 100,000 inhabitants, and the mortality rate of 54,272 deaths per year, 

accounting for 156.8 deaths per 100,000 inhabitants. 

According to Wilkins E.W. etc., (2017), the cost of healthcare for this condition 

was 163.1 million in 2015. There is little data on the recovery of persons with 

stroke, Lenti L., et al., (2013) considers that recovery is insufficient. Czlonkowska 

A., et al. (2007) according to the study conducted in 2005-2006 estimated that 30% 

of people with stroke had access to recovery. 

Spasticity poses significant challenges for the care of the individual, being the 

main factor contributing to the deterioration of life in chronic affection. Spasticity 

is present in approximately 20-40% of people who have had a stroke, according to 

Sommerfeld DK et al. (2012). 

After Zorowitz RD (2013), spasticity not only has negative effects on the quality of 

life of the person but also puts substantial burdens on family members and society. 
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This research addresses the issue of the post-stroke recovery method, which is a 

priority for reducing spasticity, in order to perform in qualitative and quantitative 

terms, at an optimum level of the parameters that define the motor movements 

frequently found in the daily activity. 

We believe that a viable solution for enhancing the content of recovery programs is 

to introduce exercise programs based on vibrations that help us to track the 

effectiveness of functional recovery of people with disabilities from a stroke in 

various stages of rehabilitation. 

Reducing spasticity is a common and important goal of recovering subjects with 

stroke. Different types of treatments are currently used, such as antispasmodic 

drugs, physical therapy, etc. However, they have not fully proved their 

effectiveness until the present. This research proposes a non-invasive, applicable 

therapy, the effectiveness of which we want to establish in terms of reducing 

spasticity. 

Exercises associated with vibrations could be an option in the process of 

recovering the functionality of muscles affected by spasticity. The use of vibration 

has become popular in clinics and fitness centers due to multiple benefits 

associated with their use. 

 

MOTIVATION AND CHOOSING THE THEME 

Years spent as a performance athlete convinced me that exercise has a beneficial 

impact on the body. Later, gaining experience as a fitness instructor and physical 

therapist, we realized that we can improve the quality of life for people who are 

unable to carry out normal daily activities. 

I also participated in the implementation of revolutionary electric appliances, 

including the vibratory plate, in the fitness work. As part of the practical activities, 

the aim was to make training work more efficient, reduce weight and increase 

muscle strength and resilience. 

The accumulated theoretical and practical experience, as well as the exchange of 

opinions with specialists in the field (therapists, teachers, doctors), reinforced my 

belief that there is still a need for new approaches to streamlining recovery 

programs, the issue motivating me to achieve this paperwork on the idea of 

contributing to conceptual and practical optimization of exercise programs. 
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PART ONE 

Spasticity poses significant challenges for the care of the individual, being the 

main factor contributing to the decline in quality of life. The causes are numerous 

and poorly understood, with passive and active aspects, so measuring the level of 

spasticity becomes very difficult. 

The "SPASM Consortium" defines spasticity as a sensory and motor disorder 

resulting from a central motor neuron lesion, so the concept of recovery must 

integrate both the motor and the sensory side. 

Physical exercise remains the main form of post-stroke medical recovery. 

Mechanical vibrations are harmful when they exceed the permissible length, 

frequency and amplitude level, which is why European standards based on 

specialist studies have been developed to prevent negative effects. 

So far, only a few studies have focused on the effects of vibrations on spasticity. 

Recent research has attempted to use mechanical, carefully applied and metered 

vibrations to increase sports performance and medical recovery. 

The results obtained in the increase of the sports performance were encouraging, 

for which pilot studies have been carried out for the recovery of people with stroke. 

Even partial post-stroke recovery contributes to socio-professional integration and 

to increase the quality of life of people with stroke. 

SECOND PART 

Preliminary research has two stages. The first part examines the possibility 

of the use of indirect mechanical vibrations and the second part is the actual testing 

of the stroke subjects, one group with classical exercises and the second group with 

indirect mechanical vibrations associated with exercises. 

 

Premises of the preliminary study 

The research and practical applications achieved so far have shown that there is the 

possibility of reducing muscle over contraction, relaxing muscle tone by applying 

mechanical vibrations whose amplitude can be correctly selected. 

Applications of these techniques have proven useful in reducing spasticity by 

increasing presynaptic inhibition and reciprocal inhibition. 
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Since spasticity is a component of central motor neuron syndrome, characterized 

by the hyperexcitability of the stretch reflex, we believe that it could be reduced in 

the case of stroke subjects. 

Considering the success achieved in similar cases, the presynaptic inhibition 

process of reciprocal inhibition could be influenced by kinetic recovery programs 

associated with vibrations, these vibrations being a powerful somatosensory 

stimulator. 

In the study, it was assumed that for an effective recovery program it is necessary 

to use means to influence both the somatic and the sensory aspect. 

Mechanical vibrations, complementary to exercises, can be a powerful 

somatosensory stimulator. 

Purpose of the preliminary study 

Noting from conversations with various specialists in the field and/or concerned 

with the use of vibrations as a means of recovering people with stroke, that there 

are some reservations in their application, the aim of the preliminary study was 

oriented to monitoring the effects and mode of propagation of vibrations through 

the human body. We also seek to determine the degree of applicability and 

eventual effectiveness of recovery programs that include both drive systems based 

on classical techniques and procedures based on mechanical vibration techniques. 

Our action will be geared towards identifying optimal parameters for achieving the 

exercise protocol with positive effect in reducing spasticity. 

Preliminary research hypotheses  

 

1. Use in vibratory elastic bands exercise recovery programs as a therapeutic 

means applied to the lower limbs of subjects with stroke is not a risk factor for the 

human body. 

2. Mechanical vibrations can be powerful somatosensory stimuli applied in 

programs for the recovery of people with stroke. 

Objectives 

- Establishing the existence of risk or degree of risk in applying mechanical 

vibrations to reduce spasticity in people with stroke. 
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- Verification of the validity and fidelity of the evaluation tests of the possible rate 

of progress in reducing the spasticity of the subjects included in the study. 

- Identify the strengths and limits of the application of programs that include 

combined techniques by compiling a checklist to highlight the malfunctions and 

opportunities for reducing it in order to increase the quality of life of the subjects 

surveyed. 

Tasks 

- Acquire new practical skills related to the recovery of subjects with stroke in 

which programs with mechanical vibration are included. 

- Identification of cases and selection of subjects included in the study. 

- Compilation of individual files. 

- Develop hypothetical considerations and establish investigation methodology. 

- Selection of significant tests to achieve the present approach. 

- Initial testing of subjects for the purpose of measuring vibrations and their effects 

on the body. 

- Elaboration of recovery programs and their application for reduction of spasticity. 

- Final testing of subjects and interpretation of data obtained to confirm or refute 

hypotheses. 

- Elaboration of some conclusions on the effectiveness of exercises associated with 

indirect vibrations. 

Stages 

The present study was carried out in two stages: the first step was to evaluate the 

propagation of vibrations by two case studies and in the second stage of the 

preliminary study were determined the effects of the vibration-related exercises on 

spasticity in the sural triceps.  

The measurements were carried out in the Kinetotherapy Laboratory at the Henri 

Coandă Postliceal School in Constanţa between 06.10.2014 and 10.10.2014, where 

the equipment and propagation of the vibrations through the body were tested. 
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Subjects 

The present study was conducted in a private neurology clinic in Constanta, under 

the guidance of a medical physician with electrodiagnostic competence, from 

06.10.2014 to 19.01.2015. 

For the evaluation of vibration propagation, 2 healthy subjects were selected, 

namely female subject number 1 - TL, 34 years, 49 kg, ectomorphic somatic type 

with the calf circumference of 34 cm and a 50 cm thigh circumference  and subject 

number 2 V.A. male, 32 years, 96 kg, somatic endomorphic type with the calf  

circumference of 42 cm and a thigh circumference of 64 cm (Annex 1). 

Subjects with late stroke recovery in the recovery clinic, 4 were targeted for the 

experiment and 4 subjects were selected to have comparative data, these being a 

control group, and one of the nine subjects was excluded from the group because 

of the tendon retraction on the Achilles tendon on the hemiplegic side. 

Thus, eight eligible subjects were included in the preliminary study, 4 were in the 

experimental group and 4 were tested for comparative data, of the 8 subjects 37 

being female and 5 male, with an average age of 62.25 ± 5.04. Six subjects came 

from the urban area and 2 subjects came from rural areas, 5 had right-handed 

hemiplegia, and 3 subjects on the left, with an average Ashworth severity of 2.62 ± 

0.85. 

Data processing and analysis 

Investigations on the propagation of vibrations from the lower limbs to the head 

have shown that their level is below the maximum limits allowed by the European 

Directive 2002/44. 

The kinetic program associated with mechanical vibrations in the experimental 

group recorded a higher H / M ratio; with 8.829% over the control group. 

General conclusions of the preliminary research 

Subjects who underwent a recovery program that included, besides the standard 

exercise used to reduce spasticity, also vibratory band exercises that have made a 

progress in reducing spasticity in the triceps surae muscle, confirming the 

hypothesis that: "Mechanical vibrations may be powerful somatosensory stimuli 

applied in recovery programs of people with stroke. " 
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Since the vibration propagation data are below the maximum limits allowed by the 

European Directive 2002/44, the hypothesis is confirmed that "The use in 

vibration-based exercise recovery programs as a therapeutic means applied to the 

lower limbs of stroke subjects is not a factor risk on the human body. " 

The conclusions of the preliminary research motivate the continuation of the 

research with the necessary adjustments to the proposed recovery program. 

THIRD PART 

Premises of the preliminary study 

From a physiological point of view, spasticity is caused by an exaggerated 

monosynaptic stretch reflex. Therefore, reflex inhibition is a priority in spastic 

recovery. Vibrations play a role in the inhibition of alpha afferent fibers by both 

presynaptic inhibitory mechanisms and mutual inhibition. 

In the preliminary study, vibrations associated with exercises were used to 

streamline the recovery program. 

The final results obtained in the preliminary research entitle us to assert that the 

use of vibrations under carefully monitored conditions does not produce negative 

effects. The conclusions of our research showed that both groups had positive 

results in electromyography testing, the H / M ratio test being lower for both the 

study group and the group that followed a standard recovery program. 

The group that followed our recovery program obtained a lower result of the H / M 

ratio by 8.829% compared to the group with whose data we compare. In the case of 

the score using the modified Ashworth scale, the situation is similar, both groups 

showing a decrease in the score by an average of 0.25 points, representing a 

reduction in spasticity. Starting from the fact that were obtained in the preliminary 

study, encouraging final results in reducing of spasticity in subjects in whose 

recovery program were included vibration elastic band exercises, we consider it 

appropriate to continue to apply for such a recovery program.  

Purpose of the preliminary study 

The purpose of this research is to improve the life quality of people who have had 

a stroke by optimizing work schedules to reduce their negative effects and 

reducing recovery time/ social independence/reintegration. 

Our orientation towards facilitating walking movement was due to the negative 

implications that the lack of this basic skill has on the state of health. The 
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appearance has an important role in secondary prophylaxis after a stroke, 

preventing heart disease and osteoporosis. 

Improving walking difficulties in people with spasticity in sural triceps is the direct 

goal of this research, and the results can guide the content of a recovery protocol in 

which the exercise program is complex, aiming at improving motor function, 

including systems with vibrating elastic bands. 

Hypotheses 

1. The use of vibration as a kinetotherapeutic means reduces spasticity and 

contributes to improving the ability to move in subjects with stroke. 

2. Obtaining movement independence has the effect of increasing the quality of 

life-related on health in subjects with stroke. 

Objectives 

- The efficiency of functional recovery of the spastic inferior limb in subjects with 

stroke; 

- Performing a recovery protocol that includes vibrational exercises; 

- Determine the effectiveness of the programs developed in the experiment on the 

life quality of the subjects included in the research. 

Tasks 

- Formulation of working hypotheses; 

- Establishing subjects and completing their agreement to be included in research; 

- Introducing new means of investigating the subjects; 

- Initial evaluation of subjects; 

- Elaboration and application of the new recovery programs; 

- Applying the quality of life questionnaire; 

- Final evaluation of the subjects; 

- Centralizing, processing, interpreting data and determining the efficiency of 

applying the working variable; 

- Formulation of research findings 
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Subjects 

The experiment was conducted in a private cabinet of neurology in Constanta, 

under the guidance of a specialist in medical recovery, from 12.01.2015 to 

23.10.2015. 

Meetings were held 2-5 times per week for 12 weeks, with an average duration of 

50 minutes per session. Twenty-two subjects, of which 12 subjects in the 

experimental group and 10 subjects in the control group, aged 61.84 ± 5.3 years, 

participated in the experiment. 

Data processing and analysis 

When testing the H / M report at the same meeting, the classic and experimental 

recovery program recorded a 9.25% progress and the control group had a 6.48% 

progress. 

In ASH testing at the same session - the proposed recovery program led to 

improvements, with the experimental group having a 24.98% progress and the 

control group had a 24.14% progress. 

When testing the H / M ratio at the end of the 12 weeks, the experimental group 

had the progress of 11.75% and the control group had a progression of 7.08%. 

In clinical testing using the modified Ashworth Scale at the end of the 12 weeks, 

the proposed recovery program led to qualitative improvements within the 

evaluated parameters, the experimental group having the progress of 39.99% and 

the control group had the progress of 28.55%. 

In the 10 meter test at the end of the 12 weeks, the experimental group had the 

progress of 21.57% and the control group 14.34%. 

After the full SS-QoL questionnaire was applied, the experimental group had a 

25.35% improvement in the quality of life and the control group had a 15.43% 

progress. 

Looking at the SS-QoL questionnaire (heading of movement), the experimental 

group had a 38.48% improvement in the quality of life and the control group had a 

28.58% progress.  
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General conclusions of the preliminary research 

In terms of quantitative and qualitative assessment, it was necessary for an 

overview of the therapeutic effect on the reduction of spasticity. 

The positive results from the evaluation of the two groups included in the research 

support the possibility of using mechanical vibrations in post vascular accident 

recovery to reduce spasticity. 

In conclusion, the final results confirm the assumptions: 

1. The use of vibration as a kinetotherapeutic means reduces spasticity and 

contributes to improving the ability to move in subjects with stroke. 

2. Obtaining movement independence has the effect of increasing the quality of 

life-related on health in subjects with stroke. 

 

 


