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Annotation:

Purpose: Early diagnosis is one of
meaningful elements of prevention
and treatment of postural defects. The
objective of the study was an attempt
to determine the correlations among
the spine — pelvis traits and the feet
traits in the population of boys aged
4 to 6 years living in rural areas and
cities. Material and method: The study
group covered 1506 boys aged 4 to
6 years. The measurement of 104
traits of the spine-pelvis and feet
complex was conducted by means
of the projection Moiré method for
computer-based examination of body
posture. Results: there is not much
publications on the influence and
correlations between the complex
of the pelvis-spine traits and the feet
traits. There is a correlation between
the forming foot type and formation
of the spine. The proposed Steinmetz
suggestion assuming that if the spine
can be corrected with the foot then
the foot can be corrected by means of
the spine, raises a number of doubts.
The author emphasizes the meaning
of wearing corrective footwear since
proper foot positioning provided by
special shoes cannot be the cause
of spinal deformities. Conclusions:
The spine-pelvis trait in the population
of boys most frequently revealing
significant influence on the feet traits
is the height and depth of thoracic
kyphosis. The foot trait among the
population of boys living in cities
most frequently revealing significant
influence on the spine-pelvis traits was
the value of the right foot length. In the
rural population significant influence
on the spine-pelvis traits was revealed
by: the length and height of the fifth
longitudinal arch of the left foot.
Keywords:

spine, pelvis, foot, boys, prevention,
treatment.

Mpo3skoBsik Mupocnas, lNocnyuwHbl Ma-
puyuw, XXykoBcka AHHa, EpmakoB Cepre#,
LWapk-Eukapar Mupocnasa. Koppensuuu
MeXAy KOMMIIeKCOM MO3BOHOYHMK, Ta3 M
c¢popMbl HOT y Manb4YMKOB B Bo3pacTe 4-6
net. Lens: PaHHss guarHocTvka siBnsieTcs
OOHUM W3 3HAYMMbIX 3MEMEHTOB Npodunak-
TUKA U NeYeHUst NocTyparnbHbIX Oe(EKTOB.
Llenbto nccnegoBaHusa Obina nomnbiTka onpe-
OEennTb KOppensuuyM Mexay KOMMIEKCOM Mo-
3BOHOYHVK — Ta3 U hOPMbI HOT CPeAU Manbim-
KOB B BO3pacTe OT 4 0 6 neT, NpoXuBaoLLmX
B CENbCKOW MECTHOCTU U ropogax. Mamepu-
an u Mmemog@: Viccnegyemas rpynna oxsaTtuna
1506 mans4mkoB B Bo3pacTe OT 4 Ao 6 nert.
Mamepsanocb 104 4epTbl KOMMSEKca MoO3BO-
HOYHUK - Ta3 U HOTU C MOMOLLbIO METOAA NpPo-
ekuun Myap Anst KOMMNbIOTEPHOWN 3KCNEPTU3bI
NonoXeHust Tena. Pesynbmamal: CyLLecTByeT
He Tak MHOro nybnukauui o BNMSHWAM U KOp-
pensumMin Mexagy KOMMIEKCOM MO3BOHOYHUK
— Ta3 1 popma Hor. CyLecTByeT Koppensaums
mMexay opMnpoBaHNeM Tuna cTonbl U gop-
MMpOBaHWeM MO3BOHOYHMKa. [pennaraemoe
LLITaHMETLOM NONOXeHMe, NPpU KOTOPOM ro-
3BOHOYHMK MOXET ObITb MCNpPaBreH ¢ MNomo-
LLIbIO HOT, TOrAa HOrM MOryT ObITb UCMPaBMEHbI
C MOMOLLbI0 MO3BOHOYHUKA, BbI3bIBAET pPsf
COMHEHUIN. ABTOp NOAYEPKMBAET, YTO UMEET
CMbICI HOCUTb KOppeKTupytoLlyto obyBb. [Mpu
3TOM MNpaBUIIbHOE MO3ULMOHMPOBAHUE HOT
obecneunBaeTca cneumanbHoOnm obyBbiO 1 He
MOXeT ObITb NpuynHOM AedopmaLum no3Bo-
HOYHVKA. BbIBOObLI: KOMMMEKC MO3BOHOYHUK
— Ta3 Cpeau Marnb4uKOB Yallle packpbiBaeTt
CYLLeCTBEHHOE BrMsHNE POPMbI HOT, YTO Bbl-
SIBMSIET MO BbICOTE U rMyGuHe rpyaHow kndos.
YUepTbl HOT 1 ANMHA CTOMbI MarnbYuKOB, XXUBY-
LMX B ropodax, Hambonee 4acTo okasbliBaloT
3HaYUTENbHOE BIUSIHUE Ha KOMMIEKC MO3BO-
HOYHUK — Ta3. Y CemnbCKUX XUTENen 3Hauu-
TeNbHOE BMUsIHWE Ha KOMMIEKC NMO3BOHOYHUK
- Tas oKasblBalT: ANMHa M BbiCOTa MSTOrO
NpoJonbLHOro CBOAA NEBOK CTOMbI.

MO380HOYHUK, mags, Hocu, MaJllb4uKu, npod)u-
JlaKmuka, rie4eHue.

Mpo3koBsik Mwupocnas, [locnywHu
Mapiyw, XykoBcbka AHHa, €EpMakoB
Ceprin, LWapk - Eukapar Mupocnasa.
Kopensuii Mix komnnekcom xpebGer,
Ta3 i popmMm Hir y xnonumkiB y BiLli
4-6 pokiB. Mema: PaHHs1 giarHocTuka
€ OAHWM i3 3HaYyLUMX enemMeHTiB npo-
diNakTMKM Ta MiKkyBaHHSA NOCTypanbHWX
nedekTiB. MeToo gocnigkeHHs 6yna
cnpoba BM3HaAYUTU Kopensauii Mk komn-
nekcom xpebeT - Ta3 i opmMm Hir cepeq
xnonyukis y Biui Bi4 4 O0 6 pokis, WO
NPOXWBaKTb Y CinbCbKin MicLueBocCTi i
Mictax. Mamepian i memod: [Oocnigxy-
BaHa rpyna oxonuna 1506 xnonuukis Bi-
KoM Big 4 0o 6 pokis. BumiptoBanocsa 104
pucn KoMnnekcy xpebeT - Tas i Horm 3a
fonomoroto mMetogy npoekuii Myap ans
KOMM'IOTEPHOI  €KCNEepPTU3N NONOXKEHHS
Tina. Pesynbmamu: icHye He Tak b6arato
ny6nikauin Npo BNMMB i Kopensuielo Mix
KOMMrekcom xpebeT - Ta3 i popma Hir. Ic-
Hye Kopensauis Mk hopMyBaHHAM Tuny
cTonu i popmyBaHHAM xpebTa. [NponoHo-
BaHe LLITanHmMeTLEepOM MOMOXeHHs, npu
akomy xpeber moxe ByTu BunpasBneHui
3a JOMOMOTrOIO Hil, TOAI HOTM MOXYTb ByTK
BUMpaBrieHi 3a AonomMorolo xpebra, Bu-
KInvKae psf CyMHIBiB. ABTOp MigKpecHoe,
L0 Ma€ CEHC HOCUTW KOPUrytoye B3yTTS.
Mpu ubOMY NpaBunbHE MO3WLOHYBaHHS
Hir 3abe3nevyeTbcs cneuianbHUM B3yT-
TAM Ta He Moxe OyTu NpuuMHO Ae-
dopmaii xpebTa. BUCHOBKU: KOMMMEKC
xpebeT - Ta3 cepeq XMOMNYUKIB yacTille
PO3KpUBAE iCTOTHUI BAAVB (DOPMMU Hir,
LLIO BUSIBMSIE MO BUCOTI i FMUBWHI rpyaHui
Kip03. Pucw Hir i JOBXMHA CTONM Xonyu-
KiB, SIKi )KMBYTb y MiCTax, HanbinbL YacTo
pobnsATb 3HaYHUM BMAUB Ha KOMMMEKC
XpebeT - Ta3s. Y CinbCbKUX XuTenis 3Ha-
YHUI BNMB Ha KOMMMeKc xpeber - Ta3
HajaloTb: AOBXWHA i BUCOTa N'ATOro no-
3[0BXHbOIO CKMNEeniHHS NiBoi CTONW.

xpebem, ma3s, Hoau, XJI0MYuKu, rpPogi-
nakmuka, nikyeaHHs.

Introduction

The percentage of postural deformities and mistakes
observed in Polish society is different and it varies
depending on sex, age and region [12, 13, 11, 10].
Relevant Polish literature provides numerous papers on
the assessment of postural conditions in children and youth
across different age groups as well as the range of analyzed
features [20, 2, 6, 1, 15, 7, 14, 3]. Particularly concerning
seem to be all spatial asymmetries within the spine-pelvis
traits as the human body functions most effectively only
when the position of all body segments in relation to one
another is correct in terms of biomechanics. If only one of
these segments is asymmetric, the upper and lower parts
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try to compensate for it [18,17]. Current development
needs can be identified, among other things, by: assessing
the development proportionality concerning certain traits
of the body structure and the aspects of physical fitness as
well as a general orthopedic examination as prevention
of postural defects. The purpose of such an activity is
to identify “the weakest link” within body structures
and functions, namely, to search for an element whose
development should be stimulated in the near future by
making it easier for the body to achieve the dynamic
balance in accordance with body kinetics and dynamics —
being equivalent to increasing the health potential. A foot
may be such a primary link.

Identifying the occurrence of a parallel process of
progression or regression of the values related to selected
traits of spine-pelvis and feet, does not necessarily need
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to mean coexistence or interdependence. Coexistence in
time when the research is conducted every few years,
months or even weeks may be just coexistence, but it
may also be interdependence. The period of time from
providing a stimulus to displaying an effect will be here
a determinant. If this effect was immediate it would be
sufficient to measure the traits selected for the purpose of
the study before providing a stimulus and after the lapse
of such a short time, assuming that all other properties
have not been modified. This requires a carefully planned
experiment though, which seems to be impossible in
anthropology, especially in the situation where the object of
observation is a human being. For the purpose of the study
it was assumed that the causes are homogeneous whereas
the effect depends on the cause because all respondents
came from the same region of Poland and there were
six editions of the study each of which took half a year.
Additionally, it was assumed that body height is modified
by background and lifestyle. However, body height, as a
result of an integrating role of human body, is connected
with bone structure, body mass and the composition of
body tissues, among other things. Modifications of each
of these elements will exert influence on the structure
of the skeletal system and therefore, on the biodynamic
relations within the skeletal system elements. However,
analyzing only the correlations among individual parts
in the same subjects living in the same area and using
only correlation methods, we will obtain only the scale of
interdependence which does not determine whether it is
coexistence or the cause and effect relationship. Only in-
depth statistical analysis and biomechanical knowledge
displayed by the researcher will allow one to recognize
whether it is coexistence or interdependence.

The objective of the study was determination of the
correlations among the spine — pelvis traits and the feet
traits in the population of boys aged 4 to 6 years.

Methodology

The study was conducted in randomly chosen
kindergartens in rural areas and cities of the Region of
Warmia and Mazury and the Region of Pomorze upon
obtaining permission from the Bioethics Commission,
the Education Office in Olsztyn, the director of the
kindergarten, the teacher in charge of a given kindergarten
unit, the parent and the child. The general criteria for a
child to be qualified for the study were to identify during
the study a required number of similar body postures in
healthy children. The study group covered 1506 boys aged
4 to 6 years. Respondents living in cities constituted 48.27
% (727 boys) of the study group, while inhabitants of
rural areas — 51.72 % (779 boys). Observation concerned
104 traits of the spine-pelvis and feet complex across
particular age groups. For this purpose there was used the
projection Moiré method for computer-based examination
of body posture. Research methods and techniques were
consistent with the assumed principles [9].

Statistical methods

Measurement results concerning boys aged from 4
to 6 years gathered during six half year editions were
subjected to statistical analysis. Due to extensive research

material there were determined the values of order
statistics (arithmetic mean, quartiles), distribution of traits
(standard deviation) and symmetry indicators (asymmetry
index, concentration index) providing an overview of the
analyzed traits considering age groups and the sex. For
selected 104 traits the analysis concerned the significance
of changes within mean values over subsequent years
within one sex, correlation and multiple regression to
determine correlations among the feet traits and a complex
of the spine-pelvis traits. The relationships between the
spine and pelvis traits and the feet traits were determined
based on linear regression analysis. The selection of
significant spine and pelvis traits was conducted by means
of the backward method using t-Student and F-Snedecor
tests.

Research results

Correlations among the complex of the spine-pelvis
traits and the feet traits

Boys living in cities

The spine-pelvis traits which most frequently revealed
a significant relationship with the feet traits included
(in descending order): the height and depth of thoracic
kyphosis, less frequently: the value of maximum deflection
of spinous process line, asymmetry value, scapula height,
less frequently: the width of asymmetric trunk triangles
(when the left one is wider), Figure 1.

The spine-pelvis traits most frequently revealed a
significant correlation with feet traits (in descending
order): the length of the right foot and the height of the
second longitudinal arch of the right foot, less frequently
the height of the fourth longitudinal arch of the left foot,
less frequently the height of the third one of the right foot
and the height of the fifth arch of the left foot.

As far as the analyzed traits in the sagittal plane
are concerned, significant correlations with the feet
traits were most frequently displayed by: the height of
thoracic kyphosis which affected: the value of toe 5 varus
deformity and the transverse arch of both feet, the length
and width as well as the height of the fifth arch of the right
foot and the fourth one of the left foot. Less frequently
with the depth of thoracic kyphosis which affected the
length of both feet, the value of toe 5 varus deformity,
transverse arch and length of the second and the width of
the third longitudinal arch of the left foot, the surface of
plantokonturogram and the height of the fifth arch of the
right foot.

As far as the analyzed traits in the frontal plane are
concerned, significant correlations with the feet traits
were most frequently displayed by: the value of scapula
height asymmetry which significantly affected the length
of the second, the height of the fifth and the width of the
fourth longitudinal arch of the left foot, the length of the
third, the height of the second and third arch of the right
foot. Less frequently the value of maximum deflection
of spinous process line which affected the width of the
second longitudinal arch of the right foot and the first
one of the left foot, the length and height of the fourth
arch, the width and surface of plantokonturogram of the
left foot. Less frequently the value of asymmetric trunk
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triangles (when the left one is wider) which affected the
width of the first and fourth longitudinal arch of the right
foot, the height of the fifth and the width of the fourth arch
of the left foot.

As regards the analyzed traits in the transverse plane,
significant correlations with the feet traits were most
frequently displayed by: the value of scapula projection
asymmetry (when the left scapula is more protruding)
affecting the transverse arch, the height of the second
longitudinal arch and the width of the right foot.

Boys living in rural areas

The spine-pelvis traits most frequently revealing
significant correlations with the feet traits included (in
descending order): the height of thoracic kyphosis, the
left pelvic tilt angle, less frequently: the length of thoracic
kyphosis, less frequently the angle of trunk flexion to the
right, the value of scapula projection asymmetry, Figure
1.

The spine-pelvis traits most frequently revealed a
significant correlation with the feet traits (in descending
order): the width of the first longitudinal arch of the right
foot, less frequently the value of the transverse arch of the
left foot, less frequently the width of the third longitudinal
arch of the left and right foot.

As far as the analyzed traits in the sagittal plane are
concerned, significant correlations among the feet traits
were most frequently displayed by: the height of thoracic
kyphosis affecting the length and height of the fifth, the
width of the first and third longitudinal arch of the right
foot, the height of the fifth arch and the width of the third
arch of the left foot. Less often the length of thoracic
kyphosis affecting the transverse arch of the left foot, the
length of the third arch of the right foot, the height of the
first and fifth arch and the width of the third arch of the
left foot.

60

As far as the analyzed traits in the frontal plane are
concerned, significant correlations among the feet traits
were most frequently displayed by: the pelvic tilt angle
which significantly affected the length of the second,
third and fifth longitudinal arch of the left foot, the width
of the third and fifth longitudinal arch of the right foot.
Less frequently the angle of trunk flexion to the right
significantly affected the width and transverse arch of
both feet.

As regards the analyzed traits in the transverse plane,
significant correlations among the feet traits were most
frequently displayed by: the value of scapula projection
asymmetry affecting the width of the first and fifth
longitudinal arch of the right foot as well as the width of
the second and third arch of the left foot.

The correlations between the feet traits and the
complex of the pelvis-spine traits

Boys living in cities

The feet traits most often revealing a significant
correlation with the complex of the spine-pelvic traits
were displayed by (in descending order): the length of the
right foot, the value of toe 5 varus deformity on the right
foot, less frequently the length of the fifth longitudinal
arch of the left foot, the height of the first and second
longitudinal arch of the right foot, the width of the fourth
and fifth longitudinal arch of the left foot, Figure 2.

The feet traits most frequently displayed a correlation
with (in descending order): the value of asymmetry in
the width of trunk triangles when the right triangle was
wider, the value of scapula height asymmetry when the
right scapula was in a higher position, the height of the
right scapula angle, the thoracic-lumbar spine angle and
the depth of thoracic kyphosis.

As far as the analyzed traits of the left foot are
concerned, significant correlations with the complex of
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Fig. 1 Percentage of significant correlations among the complex of the spine-pelvis traits and the feet traits in the
population of boys aged 4 to 6 years from rural areas and cities (n) MM=727, MW=779
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Feet traits

Fig. 2 Frequency of significant influence of feet traits on the complex of spine-pelvis traits in the population of boys
aged 4 to 6 years from rural areas and cities (n) MM=727, MW=779

the spine-pelvis traits were most frequently displayed by:
the value of plantokonturogram surface which affected the
thoracic-lumbar spine angle, lumbar lordosis length, the
value of the right lower scapula angle, height asymmetry
of the lower scapula angles (when the right one is in higher
position), the value of maximum deflection of spinous
process line and trunk flection angle in sagittal plane.

Boys living in rural areas

The feet traits most frequently revealing a significant
correlation with the complex of the spine-pelvis traits
included (in descending order): the length of the fifth
longitudinal arch of the left foot, revealing a correlation
with the thoracic-lumbar spine angle, the height of
thoracic kyphosis, the height and depth of lumbar
lordosis. The height of the fifth longitudinal arch of
the left foot, revealing a correlation with: the height of
the right scapula angle, the value of asymmetric trunk
triangles height when the right one is in higher position,
the value of maximum deflection of spinous process line
to the left, Figure 2.

The feet traits most frequently displayed correlations
with (in descending order): the height of the lower right
scapula angle and the value of asymmetric trunk triangles
height when the right one is in higher position, less often
with the lumbosacral angle and lumbar lordosis depth.

Discourse

There are only few publications on the influence and
correlations between the complex of the pelvis-spine
traits and the feet traits. Steinmetz [19] assumes there is a
correlation between the forming foot type and formation
of the spine. However, the proposed suggestion assuming
that if the spine can be corrected with the foot then the
foot can be corrected by means of the spine, raises a
number of doubts. In addition, the author emphasizes the
meaning of wearing corrective footwear since proper foot

positioning provided by special shoes cannot be the cause

of spinal deformities. Pilot studies conducted by Drzat-

Grabiec and Snela [4] in the population of girls and boys

aged from 7 to 9 years revealed correlations between the

longitudinal arch of the right and left foot measured with

Clarke’s angle and the length parameters describing the

body posture.

Conclusions

1. The spine-pelvis trait in the population of boys most
frequently revealing significant influence on the feet
traits is the height and depth of thoracic kyphosis.
These traits most frequently displayed significant
influence on the height of the second longitudinal
arch and the length of the right foot. Among the rural
population of boys significant influence on the feet
traits was revealed by: the height of thoracic kyphosis
and the pelvic tilt angle to the left. They most often
displayed significant influence on: the width of the first
longitudinal arch of the right foot and transverse arch
of the left one.

2. The foot trait among the population of boys living in
cities most frequently revealing significant influence
on the spine-pelvis traits was the value of the right
foot length. These traits most often displayed
significant influence on the value of trunk triangles
width asymmetry when the right triangle is wider. In
the rural population significant influence on the spine-
pelvis traits was revealed by: the length and height of
the fifth longitudinal arch of the left foot. These most
often displayed significant influence on the value of
asymmetric trunk triangles height when the right one
was in higher position.
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