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ABSTRACT 

 
High physical activity is an important component of strengthening the musculoskeletal system and 

preventing many diseases.  It inhibits the pathological processes of different localization, activates protein 
synthesis in muscles, nervous and immune systems.  Currently, special popularity enjoys gymnastics, including 
static exercises with a passive deflection.  In the study, it was revealed that during the execution of these 
exercises, there was a decrease in the tone of paravertebral muscles in the cervical and thoracic areas.  In 
these conditions, spinal traction is accompanied by some smoothing of vertebral bends, the trunk is held more 
straight, the chest kyphosis is not allowed to grow, the neck stretches, more clearly continuing the line of the 
trunk.  High efficiency allows you to recommend static exercises with a passive deflection to a wide application 
if you need to reduce the tone of the paravertebral muscles.  This category of exercises with a relaxing effect 
on paravertebral muscles can be in demand in programs of kinesitherapy in the prevention of osteochondrosis 
and diseases of large joints, accompanied by an increased tone of paravertebral muscles.  As a result of spinal 
column stretching, the tone of the muscles of the trunk that participate in breathing is optimized.  This effect 
promotes rapid normalization of metabolic processes throughout the body of the trainee.   
Keywords: physical exercises, static load, passive deflections, myofasciography, muscle tone, paravertebral 
musculature. 
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INTRODUCTION 
 

Maintaining a healthy lifestyle always positively affects the quality and life expectancy, which has 
been repeatedly noted in many scientific works [1,2,3].  Physical activity, being one of the main components of 
a healthy lifestyle, contributes to strengthening the musculoskeletal system and preventing diseases [4,5,6].  It 
is able to inhibit the pathological processes of different localization [7,8], to activate protein synthesis in 
muscles, nervous and immune systems [9,10,11].  This is able to ensure the strengthening of general resistance 
and the greatest possible reduction in the manifestations of the disease [12], and in some cases ensure 
complete recovery [13].  According to previous studies, physical exercises have great health potential in 
relation to all systems of the organism [14,15]. 

 
Integrative processes in modern society inevitably lead to increased public attention to their health 

[16,17].  At the same time, among the variety of types of physical culture, health gymnastics, including static 
exercises with a passive deflection [18] and having a great healing potential [19,20], is becoming very popular.  
According to the available statistics, about 14 million Russians over 16 years of age (approximately 2.3% of the 
total adult population of the country) perform such exercises.  Of these, more than half plan to study them in 
more depth to become further instructors in their application [21]. 
 

A detailed analysis of available literature sources on this topic has made it possible to comprehend 
the high efficiency of using this category of exercises due to their high health potential [22].   
 
Purpose: to determine the effect of regular performance of static exercises with passive deflection on the tone 
of paravertebral muscles. 
 

MATERIALS AND METHODS 
 

The study was approved by the local ethics committee of the Russian State Social University on 
September 15, 2016 (protocol №9).  The research was conducted on the basis of the Russian State Social 
University. 

 
We examined 48 women who regularly performed 5 times a week static exercises, including a passive 

deflection in the thoracic spine. 
 

The diagnostic method of myofasciography was used in the work (Patent for invention № 2424766 
"Method for diagnosing the functional state of the muscles of the segments of the spine"), which allows you to 
quickly assess the tone of the paravertebral muscles and provide the result in a convenient visual form. 
 

For the study, the following groups were formed: a control group (25 women 25-40 years old, less 
than 3 months of gymnastics), an experimental group (23 women 25-40 years old, more than 2 years of 
training).  Measurement of the tone of paravertebral muscles was performed twice: sitting on a chair in a state 
of rest until the exercise and at the time of execution of the pose. 
 

As an exercise, an exercise was chosen, representing an inclination forward from the standing 
position.  During the exercise, the devices (plastic blocks) were used to adapt the exercise to any level of 
physical fitness for those involved.  Strictly observed methodical recommendation for the exercise - stretch the 
spine and relax the muscles of the back.  Extension of the spine suggested some straightening with smoothing 
of vertebral bends.  The forward slope was carried out, mainly, due to flexion in the hip joints.  The body 
should have been straight, not allowing the strengthening of the thoracic kyphosis.  The neck stretched, 
continuing the line of the trunk.  The vertebral column was stretched using the upper and lower limbs as a 
support, bending in the thoracic spine, which helped to relax the deep and superficial muscles of the back [23].  
The processing of the numerical results of the study was carried out using the T Wilcoxon test method. 
 

RESULTS OF INVESTIGATION AND DISCUSSION 
 

During the study in the control group, the focus was on the depth of slope.  The task was to execute 
the slope as deeply as possible, putting his hands on the floor with his hands.  The forward tilt was carried out 
by flexion in the hip joints and by strengthening the thoracic kyphosis. 
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Visually, there was a marked increase in the tone of the paravertebral musculature in the cervical and 
thoracic spine.  The numerical values of the measurement results, expressed in conventional units, 
characterizing the tone of the paravertebral musculature in the control group, were statistically processed 
using the T Wilcoxon test: table 1 (cervical section), 2 (thoracic region). 
 

Table 1. Neck department (control group) 
 

before after shift absolute value rank

1 -11.95 -6.70 5.25 5.25 6

2 -17.57 -17.00 0.57 0.57 1

3 8.61 5.20 -3.41 3.41 4

4 -12.10 -9.60 2.50 2.50 3

5 -5.59 -15.50 -9.91 9.91 7

6 -12.84 -14.40 -1.56 1.56 2

7 -6.08 -39.10 -33.02 33.02 9

8 -4.96 -9.00 -4.04 4.04 5

9 -19.06 -8.50 10.56 10.56 8

Participant
Neck

 
 

A non-typical shift is an increase in the value (highlighted in blue).  The sum of the ranks of the 
atypical shift is 18. Since Tamp> 0.05 and is in the zone of insignificance, the H0 hypothesis about the presence 
of similarity is accepted.  The shear intensity in the typical direction does not exceed the intensity of the shifts 
in the atypical direction. 
 

Table 2. Thoracic department (control group) 
 

before  after shift absolute value rank

1 -7,88 -5,90 1,98 1,98 5

2 -3,72 -3,40 0,32 0,32 3

3 13,50 13,20 -0,30 0,30 1,5

4 -1,24 0,00 1,24 1,24 4

5 -0,48 -3,20 -2,72 2,72 6

6 5,10 -3,50 -8,60 8,60 8

7 -0,98 -12,60 -11,62 11,62 9

8 6,80 7,10 0,30 0,30 1,5

9 -0,11 -3,20 -3,09 3,09 7

Participant
Thoracic department

 

A non-typical shift is an increase in the value (highlighted in blue).  The sum of the ranks of an atypical 
shift 13.5.  Since Temp> 0.05 and is in the zone of insignificance, the hypothesis But about the presence of 
similarity is accepted.  The shear intensity in the typical direction does not exceed the intensity of the shifts in 
the atypical direction. 

 
In the experimental group, the main attention was paid to the methodically correct execution of the 

exercise [23].  Visually, there was a marked decrease in the tone of the paravertebral musculature in the 
cervical and thoracic spine. 
 

The numerical values of the measurement results, expressed in conventional units, characterizing the 
tone of the paravertebral musculature in the experimental group, were statistically processed using the T 
Wilcoxon test: Table 3 (cervical spine) and tab.  4 (thoracic department). 
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Table 3. Neck department (experimental group) 

 

before after shift absolute, value rank

1 1,00 -17,00 -18,00 18,00 11

2 0,91 -1,30 -2,21 2,21 3

3 6,95 0,30 -6,65 6,65 9

4 -13,90 -18,10 -4,20 4,20 5

5 -6,60 -29,10 -22,50 22,50 12

6 -2,60 -9,20 -6,60 6,60 8

7 -11,00 -16,00 -5,00 5,00 6

8 -14,90 -29,10 -14,20 14,20 10

9 -4,50 -8,20 -3,70 3,70 4

10 -12,10 -14,00 -1,90 1,90 2

11 -7,70 -13,20 -5,50 5,50 7

12 -17,00 -16,80 0,20 0,20 1

Participant
Neck department

 

A non-typical shift is an increase in the value (highlighted in blue).  The sum of the ranks of the 
atypical shift 1. Since TEMP <0.01 and is in the zone of significance, the hypothesis HI of the existence of a 
difference is accepted.  The intensity of the shifts in the typical direction exceeds the intensity of the shifts in 
the atypical direction.  
 

Table 4. Thoracic department (experimental group) 
 

before after shift absolute value rank

1 13,50 -0,10 -13,60 13,60 11

2 6,00 4,50 -1,50 1,50 1

3 11,60 -3,60 -15,20 15,20 12

4 -0,10 -7,60 -7,50 7,50 8

5 -0,50 -3,90 -3,40 3,40 2,5

6 0,60 -8,50 -9,10 9,10 9

7 -1,70 4,80 6,50 6,50 7

8 11,70 -0,80 -12,50 12,50 10

9 1,90 -2,10 -4,00 4,00 5

10 -3,60 -7,00 -3,40 3,40 2,5

11 -2,90 -7,20 -4,30 4,30 6

12 1,00 4,90 3,90 3,90 4

participant
thoracic department

          
         A non-typical shift is an increase in the value (highlighted in blue).  The sum of the ranks of the atypical 
shift 11. Since 0.05> TEMP> 0.01 and is in the zone of uncertainty, we accept HI hypothesis about the existence 
of a difference with confidence within 5% of significance.  The intensity of the shifts in the typical direction 
exceeds the intensity of the shifts in the atypical direction with a confidence level of 5%. 
 

CONCLUSION 
 
         When performing exercises with a passive deflection in the experimental group, there was a decrease in 
the tone of paravertebral muscles in the cervical and thoracic spine.  Based on the results of the work, it was 
possible to recommend static exercises with a passive deflection to active use to reduce the tone of 
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paravertebral muscles in the upper half of the spinal column.  These exercises can be used in physical 
education classes to obtain a health and therapeutic effect.  The use of these exercises can be claimed in 
programs of kinesitherapy, for the prevention of osteochondrosis and other diseases of the musculoskeletal 
system associated with an increased tone of paravertebral muscles.  To obtain the most pronounced clinical 
effect, it is necessary to have a clear methodical implementation of the exercise.  So, in the course of the 
exercise, the forward slope should be performed by flexing into the hip joints, the trunk should be kept 
straight and not allowed to strengthen the thoracic kyphosis.  At the same time, the neck needs to be 
stretched, thereby continuing the line of the trunk.  As a result, the spinal column is stretched and flexes in the 
thoracic spine.  The coming changes provide in all cases a relaxation of the deep and superficial muscles of the 
back. 
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