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Abstract

Purpose: the purpose of the study was to increase the validity of the
indicator of asymmetry in the frontal plane of the body in relation to
the prevention of scoliosis in first graders.

Material & Methods: thirty-four students aged six to seven years - 18
boys (with body length and weight M£SD=118,9+2.1 cm; 21,6%1,1 kg)
and 16 girls (118,2+1,8 cm, 21,2+0,9 kg) were randomly divided into
the main group and the comparison group. In addition to standard
physical education lessons, students of the main group completed a
program of physical rehabilitation in order to prevent the development
of posture asymmetry. At the beginning (September) and the end of
the academic year (May), the students were measuring the curvature
of the spine in the frontal plane according to the Moshkov test and
bending to the sides.

Results: in addition to the well-known model of the Moshkov rhom-
bus, the asymmetry of the students’ bodies was determined using
an improved indicator equal to half the sum of the absolute values
of the differences in the lengths of the upper and lower sides of the
Moshkov rhombus. There was no statistically significant difference be-
tween the boys, both according to the results of the Moshkov test
(6=0,3%; p=0,512), and according to the results of bending to the
sides (0=1,4%; p=0,379). At the beginning of the academic year, the
value of the asymmetry indicator in the main group was practically
equal to the corresponding value in the comparison group (6=2,2%;
p=0,815). At the end of the academic year, the value of the indicator in
the main group was significantly less than its value in the comparison
group. (0=32,8%; p=0,031).

Conclusions: the indicator of asymmetry in the frontal plane of the
body proposed in this work, due to taking into account the magnitude
of the curvature of both the upper and lower parts of the spine, made it
possible to obtain a significantly higher validity (p=0,02) compared to
the well-known indicator of the Moshkov rhombus, which in one parts
of the spine — upper or lower (p=0,05).

Key words: orthopedics, posture, scoliosis, rehabilitation, Moshkov
rhombus, modeling.

AHoTauifa

Irop 3aHeBcbkuii, OneHa BopgHapuyk, JlrogMuna 3aHeBCbkKa.
InankaTopu acuMmeTpii TiJla CTOCOBHO NonepeaXXeHHA CKosniosy
y nepuokfacHukiB. MeTta: MeTo AocnigXeHHs 6yno niaBULLEHHS
BaNiAHOCTI iHANMKATOpa acMMeTpii y (PpOHTaNbHIN NOLWMHI Tina CTOCOB-
HO nornepeaXeHHa CKOoNio3y y nepuoknacHukis. Marepian i meToau:
TPMAUSATb YOTUPK YYUHI BiKOM LWIecTu-cemm pokie — 18 xnonuukis (i3 go-
BXMHO i Macoto Tina M£SD=118,9+2,1 cm; 21,6%+1,1 kr) i 16 giByaTr
(118,2+1,8 cm; 21,2+0,9 kr) 6ynu BMNagKOBUM YMHOM PO3MOAiISEHI Ha
OCHOBHY rpyny i rpyny nopiBHsaHHS. OKpiM CTaHAAPTHUX YPOKIB di3nYHOI
KynbTYpW, Y4Hi OCHOBHOI rpynu BMKOHYBanu nporpaMy @i3nMyHoi
peabiniTauii 3 MeTOK NonNepeaXeHHs PO3BUTKY acMMETpii MocTaBMu.
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Ha nouyaTky (BepeceHb) M HanpUKiHLi HaB4YanbHO-
ro poky (TpaBeHb) yu4Hi BiAbyBanu BUMipOBaHHS
BUMKPUB/EHHA XpebTa y (pOHTasbHIN MNIOWWMHI 3a
TecToM MowkoBa N Haxunamu B 60kn. PesynbTa-
TWU: Ha A0AATOK A0 3arajabHO BigoMOi Mmoaeni pomba
MowkoBa acuMeTpito Tifla y4HiB 6yn0 BM3HAYeHO
3 BWKOPUCTAHHSAM BAOCKOHANEHOro iHAWKaTopa,
KU [OPIBHIOE MNOMOBMHI  CyMW  abCoOMOTHUX
BE/IMYMH PIi3HMUb [OOBXWH BEPXHIX Ta HUXHIX
cTopiH poMba MowkoBa. He BUSB/IEHO CTAaTUCTUYHO
iCTOTHOI pi3HMUI MiXX XnonusMm N giB4aTaMm sK 3a
pe3ynbTaTtamMm Tecty Mowkosa (6=0,3%; p=0,512),
TaK i 3a pesynbTatamMum Haxunie y 6okun (6=1,4%;
p=0,379). Ha noyaTky HaB4Ya/nbHOro poKy Be/nYMHa
iHOANKATOPY aCMMETPUYHOCTI B OCHOBHIlM rpyni
MpakTU4YHO AOpiBHIOBasa BiAMOBIAHIN BeNMUYUHI Y
rpyni nopiBHsHHA (0=2,2%; p=0,815). HanpwukiHui
HaB4YaslbHOrO POKY BENMYMHA iHAMKATOpPY B
OCHOBHIN rpyni BusBMNAcCsA ICTOTHO MEHLUOW BiA
MOro BEeNUYMHKU Yy rpyni NopiBHAHHA (6=32,8%;
p=0,031). BUCHOBKM: 3anpornoHOBaHUN Yy Uil
poboTi iHAMKaTop acuMmeTpii Yy dpOHTanbHIN
MAOWMHI Tina, 3aBASKW YypaXyBaHHIO BeMYUHU
BUKPUBJIEHHA K BEpPXHbOi, TaK i HWXHbOI
yacTuHM xpebTa, [A03BOMIMB OTPMMaTtTWU iCTOTHO
BULWY BanigHictb (p=0,02) nopiBHAHO i3 3aranbHO
BigOMUM iHAMKATOpOM pomba MoliKkoBa, SKUM
BPaxoOBYKTb BUKPWUBAEHHS TiNIbKWU OAHIEI YacCTUHU
XxpebTa — BepxHboi abo HMXxHbOI (p=0,05).

Knio4yoBi cnoBa: optonegis, nocraBa, CKOJio3,
peabinitauis, pom6 MowkoBa, MOAENOBAHHS.

Introduction

Childhood posture disorder is a massive phenom-
enon in modern primary school, threatening the
health of students (Konieczny et al., 2013; Negrini
et al., 2018; Bettany-Saltikov, 2017). According to
statistics from the Ministry of Health of Ukraine,
on the threshold of school, 67% of children have
health-threatening posture defects, and 8.4% have
scoliosis (Polka et al., 2013).

To diagnose scoliosis, pediatricians use x-rays,
magnetic resonance, ultrasound, etc., and changes
in posture, for example, asymmetry in the frontal
plane of the body, can be detected as an early sign
of scoliosis (Singhal et al., 2013; Zezhang et al.,
2016; Tan et al., 2018). The appearance of mor-
phological and functional asymmetry of the body is
a sign of the threat of the formation of an incorrect
posture of elementary school students. To create
individual and group profiles of posture asymme-
try, batteries of tests of morphological characteris-
tics, assessments of the leading limb, etc. are used
(Kudryashova et al., 2020).

On the one hand, a large number of indicators al-
lows you to deeply and comprehensively study the
state of body asymmetry, and on the other hand,
the practice of school physical education shows that
Moshkov morphological indicator and torso tilts to
the left and right as a functional indicator are quite
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informative in predicting scoliosis changes in pos-
ture (Prokopiev et al., 2021).

Hypothesis

The generally accepted indicators of the curvature
of the spine in the frontal plane of the body are
determined taking into account the lengths of the
upper and lower half of the Moshkov rhombus,
that is, based on the parameters of the cervical
and lumbar spine separately (Ali et al., 2021; Wa-
tanabe et al., 2017). The idea of our work is to take
into account both the upper and lower indicators
together by improving the Moshkov rhombus mod-
el and thus increase the validity of the asymmetry
indicator in the frontal plane of the body relative to
the scoliosis predictor indicator in first graders. It
is clear that ensuring a sufficient level of validity of
health tests is a serious problem in the theory and
practice of physical activity of primary school stu-
dents (Zanevskyy, & Zanevska, 2019; Zanevskyy
et al., 2019; Zanevskyy et al., 2017).

Purpose of the study was to increase the validity
of the indicator of body asymmetry in the frontal
plane in relation to the prevention of scoliosis in
first-graders.

Material and methods of research
Participants

Thirty-four students aged six to seven years:
eighteen boys (with length and body weight
M+SD=118,9+2,1 cm; 21,6%x1,1 kg) and sixteen
girls (118,2+1,8 cm; 21,2+0,9 kg) were randomly
divided into two groups of the same size, the main
group and the comparison group, thatis, seventeen
people in each. All schoolchildren met the health
criteria defined by the Ministry of Education and
Science and the Ministry of Health of Ukraine, as
a result of which they could participate in physical
education in accordance with the general curricu-
lum for physical culture (Physical culture, 2016).

The parents of the students gave their written
consent to the participation of the students in the
study, the program of which was preliminarily ap-
proved by the Commission on Scientific Ethics of
Lviv State University of Physical Education.

Procedure

The study was conducted in one stage during the
2018-2019 academic year. The students of the
main group and the comparison group attended
physical education lessons in accordance with the
general curriculum. In addition to standard physi-
cal education lessons, students of the main group
completed a physical rehabilitation program spe-
cifically designed to prevent the development of
postural asymmetry, the effectiveness of which
was previously proven by a separate study (Bod-
narchuk, & Bas, 2014). The difference between the
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main group and the comparison group was only
that the students of the main group, in addition
to general physical education, fulfilled the require-
ments of this rehabilitation program.

At the beginning of the study (September) and
before its completion (May), the students were
examined and performed tests to determine the
asymmetry of the spine in the frontal plane of the
body using the Moshkov rhombus (morphological
asymmetry), as well as torso tilts to the left and
right (functional asymmetry).

Moshkov rhombus

Four vertices of the Moshkov rhombus were marked
with a dermographic pencil, namely: the acromial
process of the seventh cervical vertebra (A), the
angles of the right and left shoulder blades (B and
D), respectively, and the acromial process of the
fifth lumbar vertebra (C). The length of the sides
of the rhombus was measured with a millimeter
ruler (Figure 1).

»\D
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Fig. 1. Scheme of Moshkov rhombus: A - acro-
mial process of the seventh cervical vertebra, B and D -
angles of the right and left shoulder blades, respectively,
C - acromial process of the fifth lumbar vertebra.

"
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In another test (for functional asymmetry), the
torso was tilted to the left and right, and the mini-
mum distance of the distal point and the middle
finger to the floor was measured with a millimeter
ruler. The indicator of functional body asymmetry
was defined as the ratio of the right distance to
the left floor increased by two orders of magnitude
(Figure 2).

Fig. 2. Scheme of the test for functional asym-
metry: h - the minimum distance of the distal point of
the middle finger to the floor when the torso is tilted left-
right.

Vol. 7 No 4

Asymmetry indicators

Two patterns of body asymmetry were investigated
(see Figure 1). According to the well-known model
of morphological asymmetry, the indicator was de-
fined as the absolute value of the difference in the
lengths of the left and right sides of the Moshkov
rhombus for the upper part (f,) and, similarly, for
the lower part of the spine (I)):

I, =|AB-4D|, I, =|CB-CD)| (1)
According to the second model of morphological
asymmetry, one indicator was determined as the
floor of the sum of a pair of indicators of the upper
and lower parts of the spine:

:IU"'IL. (2)
2

The relative value of the indicator was determined
by the ratio of the length of the left side of the

rhombus increased by two orders of magnitude to
the length of its right side:

1

I= A—DlOO

AB (3)

Statistical analysis

The normality of the distribution of the value of
body asymmetry indicators was checked by two
methods, since the volume of the population
(n=34) turned out to be on the verge of suitabil-
ity of the Shapiro-Wilk and Kolmogorov-Smirnov
models.

Taking into account the significant difference be-
tween the law of distribution of the indicator values
from the normal one, the Spearman rank correla-
tion model was applied. Since the dependent sta-
tistical samples did not show a normal distribution,
the Wilcoxon model was used to compare them.
Due to such circumstances, the Mann-Whitney
model was applied for independent samples.

The relative difference between the indicators of
morphological and functional asymmetry of the
body, as well as to assess the corresponding gen-
der differences, the following formula was used
(Zanevskyy, & Bodnarchuk, 2020):

X,-X
§="2_"1200%,
1+ X,

(4)

where X, is the Moshkov test indicator (see Figure
1), X, is the left-right tilt test indicator (see Figure
2).

The relative change in the indicator value during

the academic year was determined by the formu-

la:

MIOO%,
XB

O =

I

(5)
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where X, is the test indicator (2) at the beginning
of the school year (in September), X, is the test
indicator at the end of the school year (in May).

The significance of Spearman’s rank correlation
was determined by the t-student parameter (Zat-
siorsky, 1982, p. 53):

n-2
1-72

t= |r‘ , (6)
where r is the correlation coefficient, n is the sam-
ple size.

The calculation was made using MS Excel spread-
sheets (Data Analysis), as well as the computer
package StatSoft Statistica.

Results of the study

Approbation of the model of the proposed posture
asymmetry index was carried out using the results
of the prevention of spinal curvature in the frame-
work of a well-known rehabilitation program (Bod-
narchuk, & Bas, 2014). The level of information
content of the indicator was assessed by the simi-
larity of its value when comparing the main group,
to which the rehabilitation program was applied,
with the comparison group, to which only the stan-
dard program of physical culture was applied.

Comparison of the results of boys and girls

Since the hypothesis about the normality of the
distribution of the Moshkov test results and left-
to-right slopes for both boys (n_=18) and girls
(n,=16) was rejected (p=0,005+0,052), the anal-
ysis of gender differences was carried out using
nonparametric statistics methods (Table 1). Ac-
cording to the Mann-Whitney test, there was no
statistically significant difference between boys
and girls both in the Moshkov rhombus (6=0,3%,
p=0,512) and in the test of body tilts to the sides
(6=1,4%, p=0,379). Thus, it was shown that the
studied students belong to the general general
population.

Table 1. Results of boys (n,_=18) and girls (n,=16)

Vol. 7 No 4
Morphological and functional asymmetry

Statistically significant differences (p<0,001), as
well as a close correlation (r=0,697; Table 2), were
revealed between the relative values of the indica-
tors of spinal curvature, determined by the Mosh-
kov rhombus and right-left tilts. The corresponding
correlation analysis was performed by the Spear-
man rank correlation method, since the distribu-
tion of the results, carried out by the Shapiro-Wilk
method, differs significantly from the normal one
(p<0,005). Similar conclusions were made using
the Kolmogorov-Smirnov method (p<0,05).

On average, the value of functional asymmetry
in terms of the relative value of the indicator is
2,3 points (6=2,2%) more than the correspond-
ing value of morphological asymmetry (see Table
2), but this difference is not statistically signifi-
cant (p=0,203). In addition, the significance of
the studies of children in the combined group is
confirmed by the magnitude of the variation (2,9
and 7,6%), which indicates a high homogeneity of
these groups.

100

85

95 100 105

Fig. 3. Correlation field of relative values of
the indicators of curvature of the spine (X,)
and tilts left-right (X,).

Along the Moshkov rhombus (X,)

Along left and right tilt (X,)

Statistics*

Boys Girls Boys Girls
Me 102,2 102,5 94,7 96,0
SD 2,9 3,1 9,1 6,5
Max 104,6 104,4 116,0 111,1
Min 95,9 96,0 89,2 90,6
sSw-w 0,859 0,824 0,833 0,888
p(W) 0,012 0,006 0,005 0,052
A, 0% 0,3; 0,3% 1,3; 1,4%
U 125,0 118,5
p(U) 0,512 0,379

*Notes: Me is the median, SD is the standard deviation, SW-W is the Shapiro-Wilk parameter, p(W) is the significance
of the Shapiro-Wilk test, A is the absolute value of the difference between the medians of the X, and X, parameters,
0% is the relative value of the difference of the medians, U is the Mann-Whitney statistic, p(U) is the significance of
the Mann-Whitney test.
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Table 2. Indicators of asymmetric posture in the frontal plane (n=34)

Asymmetry parameters

Statistics* Along the Moshkov  Along left and right tilt
rhombus (X,) (x;)
Me 102,2 104,5
Max 104,6 112,1
Min 95,9 86,2
V% 2,9 7,6
Sw-w 0,842 0,901
p(W) <0,001 <0,005
D 0,172 0,901
p(D) <0,05 <0,01
A, 5 % 2,3; 2,2%
z 1,27
p(2) 0,203
r 0,697
p(r) <0,001

*Notes: Me is the median, V% is the coefficient of variation, SW-W is the Shapiro-Wilk parameter, p(W) is the sig-
nificance of the Shapiro-Wilk test, D is the Kolmogorov-Smirnov parameter, p(D) significance of the Kolmogorov-
Smirnov test, A is the absolute value of the difference between the medians of the X, and X, parameters, 8% is the
relative value of the difference of the medians, Z is the Wilcoxon statistic, p(Z) is the significance of the Wilcoxon test,
r is the Spearman rank correlation coefficient, p(r) is the significance of the correlation.

Table 3. Results of the experiment on the validity of indicators (n_,=n_=17)

September May
Parameters * MG cG MG cG
I, I, I, I, I, I, I, I,
M (cm) 0,47 0,46 0,46 0,45 0,25 0,26 0,35 0,36
SD (cm) 0,12 0,15 0,17 0,14 0,12 0,09 0,19 0,13
SwW-w 0,920 0,928 0,935 0,947 0,911 0,927 0,932 0,941
p(W) 0,147 0,201 0,272 0,415 0,102 0,192 0,259 0,328
0%, p(t) 2,2%; 0,815 32,8%; 0,031 58,3%; 0,020 24,7%; 0,050

*Notes: MG is main group, CG- comparison group, I, I, is indicators of asymmetry of the upper and lower parts of
the spine, respectively (1), M is the arithmetic mean, SD is the standard deviation, SW-W is the Shapiro-Wilk param-
eter, p(W) is the significance of the Shapiro-Wilk test, & % is the relative value of the difference of the medians, p(t)

is significance of the T-test for connected populations.

Regarding the neutral value of the indicator of spine
asymmetry according to the Moshkov rhombus and
side bends (X1=X2=100, Figure 3), the main group
and the comparison group (n=34) were divided
into four clusters: 3 students (X1<100, X2<100), 9
students (X1>100, X2<100), 9 students (X1<100,
X2>100) and 13 students (X1>100, X2>100).

Rehabilitation program

Since the hypothesis of a normal distribution of the
values of the asymmetry indicator was accepted at
a satisfactory level of significance, the processing
of the measurement results was carried out using
the methods of parametric statistics: p(W)=0,192-
0,415. The parameters of the dynamics of the state
of the curvature of the spine of the students of the
main group and the comparison group in terms of
the value of indicators of asymmetry from Septem-
ber (beginning of the experiment) to May (end of
the experiment) are shown in Table 3.

At the beginning of the academic year, the value

of the asymmetry indicator in the main group was
practically equal to the corresponding value in the
comparison group (6=2,2%; p=0,815). At the end
of the academic year, the value of the indicator in
the main group was significantly less than its value
in the comparison group. (6=32,8%; p=0,031).

Discussion

The aim of the study was to increase the validity of
indicators of spinal asymmetry in the frontal plane
of the body. This goal was achieved by improving
the model of the asymmetry indicator, which was
represented by the sum of the absolute values of
the differences in the lengths of the pair of upper
and pair of lower sides of the Moshkov rhombus
(see Table 3).

Comparison of indicator values
The well-known indicator of the morphological

asymmetry of the spine in the frontal plane is equal
to the larger of the two absolute values of the dif-
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ference between the upper and lower pairs of sides
of the Moshkov rhombus. The value of the indica-
tor is determined only by one of the two parts of
the spine — upper or lower, while the parameters of
the other part are not taken into account (Koniec-
zny et al., 2013; Prokopiev et al., 2021). Such a
model assumes the elimination of the parameters
of the curvature of one half of the spine and the
orientation only to the other half, which obviously
reduces the information content of the indicator.
For example, the measurement results of one of
the students (a girl) in May: -0.5 cm (in the cervi-
cal region) and 0.6 cm (in the lumbar region). It
seems obvious that the first result is better than
the second, however, according to the Moshkov
model (Ali et al., 2021), the results of both mea-
surements are 0.6 cm. According to our model, the
indicator value is (0,5+0,6)/2=0,55, i. e., less than
the second measurement result equal to 0,6 cm.

The correctness of using half the sum of the ab-
solute values of the differences in the lengths of
a pair of upper and a pair of lower sides of the
Moshkov rhombus as an indicator of asymmetry is
confirmed by almost the same differences in the
values of indicators in the main and comparative
groups both at the beginning (p=0,740; p=0,422)
and at the end of the study (p=0,431; p=0,707).
Consequently, the “contribution” of the cervical and
lumbar regions to the overall asymmetry of the
spine is almost the same. Therefore, it is quite cor-
rect to add the values of asymmetry corresponding
to the upper and lower sections (3).

Gender differences

There were no statistically significant differences
between the results of boys and girls (p>0,3) in
relation to the asymmetry of the spine in the fron-
tal plane of the body (see Table 1). So, the expe-
diency of studying the asymmetry of the body of
first-graders within the framework of a joint group
of children without attention to gender differenc-
es is substantiated. This approach coincides with
the guidance of the Ministry of Education and Sci-
ence of Ukraine, the National Academy of Medical
Sciences of Ukraine and the Ukrainian Center for
Scientific and Medical Information and Patent and
Licensing Work regarding integral indicators for
morphological and functional assessments of the
state of posture in children of senior preschool age,
which is recommended to be carried out according
to the general assessment methodology boys and
girls together.

According to this, it is believed that the tendency
to scoliosis occurs when the value of the vertical
curvature of the spine is more than 110% or less
than 90%; in the range of 90-100%, it is consid-
ered that it is not physiologically normal (Polka et
al., 2013, p. 25).

In addition, scoliosis is more common in women
than in men. According to the American Academy
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of Orthopedic Surgery, idiopathic scoliosis is ten
times more common in girls than in boys at the age
of ten. Idiopathic scoliosis, most common among
children aged 11 years and older. Girls suffer from
this type of scoliosis more often than boys.

Although boys and girls develop mild scoliosis at
about the same rate, girls are much more likely to
have a worsening curvature requiring treatment.
Since a girl receives a scoliosis diagnosis, her pos-
ture curvature is up to eight times more likely to
worsen than a boy’s. In general, women tend to
be affected more severely than men by about four
times (Negrini et al., 2018).

Kudryashova et al. (2021) studied gender differ-
ences in the formation of development and correc-
tion of morphological asymmetries in children and
adolescents involved in recreational swimming. It
was found that for children aged 6-7 years, the
asymmetry of the posture in boys and girls does
not have significant differences. In addition, the
morphometric parameters of adolescents with pos-
ture disorders have previously been quite success-
fully determined without taking into account the
gender of patients and have been recognized as
valid (Romanchuk, & Ganitkevich, 2022).

Results of rehabilitation

A weighty argument regarding the correctness of
this study is the positive results of the experiment
based on a physical rehabilitation program spe-
cially designed to prevent and reduce the asym-
metry of the posture of first graders. Since the ef-
fectiveness of the program was previously proven
by the practice of physical education of first grade
students, the correctness and effectiveness of the
indicator developed in the study can be considered
proven (Bodnarchuk, & Bas, 2014). Indeed, ac-
cording to expectations, the value of the proposed
spine curvature index in the main group during the
academic year significantly decreased (p=0,02)
than the corresponding value in the comparison
group (p=0,05).

A rhombus or an ordinary quadrilateral?

The terms “Moshkov rhombus” (Ali et al., 2021)
or “Moshkov diamond” (Prokopiev et al., 2021)
are not correct geometric definitions regarding the
Moshkov test for asymmetry of the human spine,
because a quadrilateral is not necessarily a rhom-
bus. A rhombus is a quadrilateral with equal sides.
The geometric figure in the Moshkov test is an or-
dinary quadrilateral, which in a particular case can
be a rhombus, although this is unlikely.

Further research

The division of patients into a correlation field
with relative values of indicators of scoliotic curva-
ture of the spine (X, - morphological asymmetry
and X, - functional asymmetry) requires further
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study. There were 12 students with results below
the average on the Moshkov test (less than one
hundred points) and, accordingly, 22 students with
results above the average (more than one hundred
points). The same distribution of students (12 and
22) also appeared in the results of the left-right
torso test (see Figure 3). The randomness of such
a coincidence looks rather low. This phenomenon,
perhaps, should be studied, taking into account the
bimodal distribution law, which can obey both indi-
cators - morphological and functional.

Conclusion

The main result of this study is an improved model
of the indicator of body asymmetry in the frontal
plane, equal to half the sum of the absolute values
of the difference between the pair of upper and pair
of lower sides of the Moshkov rhombus. The value
of the proposed index of curvature of the spine in
the main group during the academic year decreased
significantly more (p=0,02) than the correspond-
ing value in the comparison group (p=0,05). This
indicator made it possible to increase the validity of
the Moshkov test, since it simultaneously took into
account data on the curvature of the spine in both
the upper and lower parts of the body.
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