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Abstract
The aim of the study was to analyze the relationship between body composition and the
amplitude of SEMG rectifier spine in children with scoliotic changes. The spine was
investigated using optoelectronic Diers formetric III 4D. Body composition was determined
using a Tanita Body Composition Analyzer MC 780M. Analysis of the amplitude SEMG
rectifier spine was performed using a 12-channel camera Noraxon TeleMyo DTS. The biggest
differences in the absolute values of the studied variables related to body composition BMR
(kJ). The most important and statistically significant predictors mock for the variable
composition of the body spine and amplitude rectifier tested in different positions in the group
of scoliosis proved standing position lumbar left (p = 0.01), standing position lumbar right (p
= 0.01) and lying front right side of the thoracic (p = 0, 02). The variance explained by the
600

independent variables in the model adopted is 35% of the total variation (R^2 = 0.35),
indicating a small adjustment for the data, but the expected level of statistical significance (p
= 0.01) has been fulfilled, and to give the corresponding the value of a statistical test F = 3.49.
The group scoliotic bases most important and statistically significant predictor model was the
torso up right thoracic (p = 0.0001), lower limbs up the right side of the lumbar (p = 0.044),
trunk up the right side of the lumbar (p = 0.016) and the top of the torso thoracic left (p =
0.006). The model was explained only in 39% (R^2 = 0.39), which is low, but the target level
of statistical significance (p = 0.001) was also satisfied. and give the corresponding value of
the statistical test F = 4.89. In children with scoliotic changes SEMG amplitude measurement
helps identify the muscles need strengthening or relaxation, as well as the selection of
appropriate corrective exercises.

Key words: children’s body composition, scoliosis, scoliotic posture, SEMG amplitude of the
spine rectifier

Introduction
Therapy associated with posture, which include scoliosis, is a long process that
requires a lot of commitment from the patient. Only consistently carried out the treatment is
effective. Early and rapid diagnosis of scoliosis significantly increases the chances of
effective treatment. Diagnosis is based on clinical tests and radiologic evaluation [1].
Scoliosis is most commonly detected in children during growth, which is often associated
with numerous studies, which they are subjected during school. The reason can be decreased,
increased muscle tension or non-uniform. The asymmetry of the back muscle is not due to
morphological changes in muscle but formed under the influence of a change of stimuli
central nervous system [2-4].
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Voltage determines the transport capabilities of the child and the emerging during the
development of motor patterns that have an impact on the setting of the spine. Its amplitude
can be measured by using surface electromyography. This measurement is an important tool
for assessing the symmetry operations of motor units within the same muscle groups on both
sides, as well as determine the many muscles of synergistic or antagonistic operating within
the same test area [5-8].
In the treatment of scoliosis in general the idea that if you want to get lasting effect
correction regardless of the location of the curve (thoracic, lumbar) you should stretch
muscles (rectifiers spine) of the concave curvature and strengthen muscles (spine rectifiers)
convex curvature of the page. This has not been conclusively confirmed, because it is not
always the dorsal extensor regardless of location is cramped after the rounded shape and
stretched on the side of the bulge in the curve. Spine extensors behavior can be observed with
the aid of measuring the surface electromyography. In children with changes scoliotic
measurement of the amplitude of the SEMG makes it easy to identify the muscles that require
strengthening or relaxation, as well as selecting the appropriate exercises.

Material and Methods
The study involved 251 children, including 113 girls (45.02%) and 138 boys (54.98%)
aged 7 and 8 years old, from primary schools in Kielce (Poland) (Table. 1). The selection of
respondents was mixed, after having established the criteria to be met by each group. The
study was conducted between November 2016 and July 2017 Posturology Laboratory at the
Faculty of Medicine and Health Sciences, Jan Kochanowski University in Kielce. All test
procedures were performed according to the Helsinki declaration in force in 1964 and with
the approval of the Bioethics Committee of the University of Jan Kazimierz University in
Kielce (Resolution No. 5/2015). Body composition was determined using the analyzer Tanita
MC 780M. Body Mass (kg), body mass index, fat mass (%), Fat Mass (kg) Fat Free Mass (kg)
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Muscle Mass (kg) Total Body Water (kg) Total Body Water (%) Basal metabolic rate (kJ)
Basal Metabolic rate (kcal) Bone Mass (kg) Proteins (kg). The spine was investigated using
optoelectronic Diers formetric III 4D. The method allowed for photogrammetric video
recording back surface using stereographic process raster. The study was conducted in the
DiCam by measuring Average, consisting in the execution sequence of twelve pictures, which
by creating the average value of the variances reduced the attitudes and thereby improve the
value of clinical research. The occurrence of scoliosis and attitudes scoliotic was observed by
considering the value of three parameters: the pelvic obliquity (mm) lateral deviation (mm)
and a surface of rotation (°). Idiopathic scoliosis attitude skew occurred when the pan had <5
mm, lateral deviation of <5 mm and a rotation surface was <5 degrees. While scoliosis
occurred when the pelvic obliquity was 
5 mm, lateral deviation was  5 mm and the rotation surface has been  5 degrees. To
assess the incidence of idiopathic scoliosis or scoliosis posture all three conditions had to be
met. Analysis of the amplitude of the dorsal extensor muscle SEMG was performed using a
12-channel camera Noraxon TeleMyo DTS. Erector spinae muscles were examined in the
thoracic and lumbar, both on the left and the right. Each test lasted 10 seconds. Raw recording
electromyographic signal was presented in the form of a bar chart. Considering the average
frequency of the voltage dorsal extensor muscle, expressed in hertz (Hz) and the median. On
Y-axis is a frequency of the voltage, while the X-axis - the recording time in seconds. The test
results consider the scale of the intensity of the voltage interval that was 100 milliseconds.
The study used a mode of continuous recording track. SEMG recording was performed
directly on the skin. Action potentials recorded from the rectifier spine in the thoracic and
lumbar curvature curves at the top:
1. habitual in the standing position (Standard anatomical position).
2. in the rest position: lying in the front (the lower limbs straight in the knee joints, the

legs extend along the upper body),
3. the isometric contraction under:
-

lying in the front (the lower limbs straight in the knee joints, the legs extend along the

upper torso, pelvis stabilized) test floating body within the spine mobility and maintained it in
this position for 10 seconds.
-

lying in the front and the stable upper body (shoulders and chest, legs arranged as before)

rises tested both lower limbs at the maximum possible height and kept for 10 s.
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Before starting the analytical process performed Kolmogorov-Smirnov test to
determine the normality of distribution. This served to pursue a parametric method in
statistical analysis. To assess the significance of anthropometric variables and body
composition between girls' and boys' groups scoliosis attitudes scoliotic and the standard used
one-way ANOVA. To assess differences in body posture Chi2 test was chosen because of the
binominal system most of the analyzed variables. For the evaluation of collinearity between
the variables under consideration Pearson Correlation analysis was used. Multiple regression
models, and progressive stepwise were used to determine the relationship and to determine
the predictors for the dependent variables: anthropometry, body composition, and the
amplitude of SEMG rectifier back. Before a multiple regression analysis was carried out cross
validation. Verifying a parameter used to evaluate models built was the coefficient of
determination, adjusted coefficient of determination and the test statistic and the level of
statistical significance, which clearly helped choose the models wearing the level of statistical
significance of p <0.05.
Results
The test spine by Diers formetric III 4D shown in 103 (41%) children scoliosis. Attitude
idiopathic scoliosis diagnosed in 141 (56.17%) children. With the proper attitude were 7
(3.0%) children (Table. 1). The biggest differences in the absolute values of the variables
examined in girls concerned BMR (kJ). In the group of scoliosis differentiation BMR (kJ) was
(S = 452) in the group of attitude variation scoliotic BMR (kJ) was (S = 440) in the group
with the standard variation BMR (kJ) was (S 352). In boys in the group also we observed
scoliosis largest absolute differences in values for the variable BMR (kJ) (S = 649.5) and
group attitudes scoliotic (S = 487) and standard (S = 440). One-way analysis of variance
scoliosis group showed significant differences in the level of proliferation (kJ) between boys
and girls. In boys with scoliosis BMR (kJ) (F =21.64) (P =0.001), BMR (kcal) (F =21.87) (P
=0.001) And Bone Mass (kg) (F =7.12) (P =0.01) Were significantly higher. Analysis of
variance group attitudes scoliotic showed that boys were significantly taller (F =6.39) (P
=0.01) Had a significantly higher Fat Mass (%) (F =15.85) (P =0.001), Fat Free Mass (kg) (F
=5.32) (P =0.02) Muscle Mass (kg) (F =5.32) (P =0.02) Total Body Water (%) (F =16,13) (P
=0.001), BMR (kJ) (F =62.74) (P =0.001), BMR (kcal) (F =61,88) (P =0.001) Bone Mass (kg)
(F =20.50) (P =0.001) And bone mass (kg). There were no significant differences between

604

girls and boys in children normal. There were also significant differences in the level of intrachanging body composition in girls and boys (Tab. 2). Regression Model for the group the
standard assumed not reach statistical significance, and therefore not shown and is not
recognized as valid in the modeling of the relation between body composition and the
amplitude of the test rectifier spine in various positions. The most important and statistically
significant predictors for the mock-body composition and the amplitude of the test rectifier
spine in various positions in the group of scoliosis proved standing position lumbar left (p =
0.01), standing position lumbar right (p = 0.01), and lying in the front right side of the
thoracic (p = 0.02). The variance explained by the independent variables in the model adopted
is 35% of the total variation (R^2 = 0.35), indicating a small adjustment for the data, but the
expected level of statistical significance (p = 0.01) has been fulfilled, and to give the
corresponding the value of a statistical test F = 3.49 (tTab. 3). The group bases
skoliotycznychscoliotic most important and statistically significant predictor variables torso
model has been in the top right thoracic (p = 0.0001), lower limbs up the right side of the
lumbar (p = 0.044), trunk up the right side of the lumbar (p = 0.016) and the top of the torso
thoracic left (p = 0.006). The model was explained only in 39% (R^ 2 = 0.39), which is low,
but the target level of statistical significance (p = 0.001) was also satisfied.
Discussion
Surface Electromyography a non-invasive diagnostic method which allows to
determine their muscle biomechanics in terms of both static and dynamic [9]. It allows
monitoring the activity of muscle motor units [10-12]. It is used both in research and in
clinical use to evaluate neuromuscular in several different areas, such as sports,
neurophysiology or rehabilitation [13-17]. In the physiotherapy it is the most frequently
applied when examining the changes in the muscles of the trunk and lower limbs [18]. It
enables diagnosing disorders of motor asymmetry, muscle tension or dystonia [19]. It also
allows the detection of defects such as tearing of muscle fibers [20]. The values measured by
electromyography are also the only, practical alternative for biofeedback training trial in
which subjects receive real-time aural or visual feedback about the state of contraction of the
muscle [21]. The effectiveness of electromyographic measurements within the paraspinal
muscles in people with scoliosis has been confirmed by numerous scientific studies [22].
Other authors in their analysis concluded that surface EMG is an effective testing in
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determining differences in muscle tone in the course of their activity, both the concave and
convex in patients with scoliosis. It represents a valuable addition to clinical studies [23, 24].
By measuring the mean amplitude EMG activity can monitor the motor units in the muscle
[25]. Diagnosis electromyographic also found its use in the assessment of morphological
muscle consisting of the biochemical analysis [26, 27]. In healthy people, without deviation of
the spine, electromyographic measurement shows a highly organized, symmetrical patterns of
activity of the back muscles [28].
Conclusions
The most important and statistically significant predictors of the mock for the
composition of the body and amplitude ridge rectifier test in various positions in the group of
scoliosis proved to standing position lumbar left side, standing position right side of the
lumbar and thoracic lying in the front right side. The group bases scoliotic most important and
statistically significant predictor model was the torso up right thoracic, lower limbs up the
right side of the lumbar, trunk up the right side of the lumbar and torso upwards thoracic left.
In children with changes scoliotic SEMG amplitude measurement helps identify the muscles
need strengthening or relaxation, as well as the selection of appropriate exercise.
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Table 1. Characteristics of the posture of the subjects

Children 7 years old
Girls
Types of posture

Boys

Total

p

N

%

N

%

N

%

Correct posture

1

0.77

1

0.77

2

1.54

0,26

Scoliotic posture

41

31.54

35

26.92

76

58.46

0,20

Scoliosis

21

16.15

31

23.85

52

40.00

0,056

Together

63

48.46

67

51.54

130

100

Children 8 years old
Girls
Types of posture

Boys

p

Total

N

%

N

%

N

%

Correct posture

3

2.48

2

1.65

5

4.13

0,34

Scoliotic posture

29

23.97

36

29.75

65

53.72

0,21

Scoliosis

18

14.87

33

27.27

51

42.15

0,07

Together

50

41.31

71

58.67

121

100
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Table 2. Analysis of ANOVA differences for body composition variables between girls and
boys in the scoliosis, scoliotic posture and correct posture

Variable
Body height (cm)
Body mass (kg)
BMI
Fat Mass (%)
Fat Mass (kg)
Fat Free Mass (kg)
Muscle Mass (kg)
Total Body Water (kg)
Total Body Water (%)
BMR (kJ)
BMR (kcal)
Bone Mass (kg)
Proteins (kg)

Scoliosis
F
0,02
1,07
1,78
0,14
0,59
1,16
1,19
1,04
1,52
21,64
21,87
7,12
0,68

Scoliotic posture
F
p
6,39
0,01
0,59
0,44
0,41
0,52
15,85
0,001
1,79
0,18
5,32
0,02
4,59
0,03
3,63
0,06
16,13
0,001
62,74
0,001
61,88
0,001
20,50
0,001
3,17
0,08

p
0,88
0,30
0,19
0,71
0,44
0,28
0,28
0,31
0,22
0,001
0,001
0,01
0,41

Correct posture
F
p
0,66
0,45
0,14
0,72
0,02
0,89
3,87
0,11
0,53
0,50
0,84
0,40
0,80
0,41
0,85
0,40
3,67
0,11
6,12
0,06
6,11
0,06
2,05
0,21
0,63
0,46

Table 3. Stepwise regression model between the anthropometric variables and body
composition and the amplitude of the rectifier ridge group scoliosis and scoliotic posture

Stepwise regression model in a group of scoliosis1
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Variabl
e b*

Variable b*
Intercept
Standing position lumbar
segment left side
Standing standing lumbar
section right side
Lying in front of the chest
segment right side

Variable
b*

Variabl
e b*

Variable
b*

Variabl
e b*

Variable
b*

137,87

1,73

79,73

0,001

-0,35

0,13

-0,19

0,07

-2,77

0,01

0,35

0,14

0,06

0,03

2,57

0,01

-0,35

0,15

-0,12

0,05

-2,28

0,02

R= 0,35 R^2= 0,12 Corrected R^2= 0,09 F(4,98)=3,49; p=0,01
Stepwise regression model in a group of scoliotic posture
Variable b*
Intercept
Torso up chest segment right
side
Lower limbs up the lumbar
segment right side
Torso up the lumbar section
of the right side
Torso up chest segment left
side

Variable
b*

Variable
b*

Variable
b*
137,42

Variable
b*
2,90

Variable
b*
47,40

Variabl
e b*
0,0001

-0,41

0,11

-0,15

0,04

-3,77

0,0001

-0,26

0,13

-0,06

0,03

-2,03

0,044

0,36

0,15

0,08

0,03

2,43

0,016

0,38

0,14

0,12

0,04

2,80

0,006

R= 0,39 R^2= 0,15 Corrected R^2= 0,12 F (5,135)=4,89; p=0,001

1

* b - constant regression, Std. Error Z b* - standard error of the regression constant; b – the partial
regression coefficients, Std. Error Z b - standard error of the partial regression coefficient, t – statistical test, p level of significance
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