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Annotation:

Purpose: to find correlations
between characteristics of body
posture in the sagittal plane and
fitness and endurance of first-
form children from rural areas.
Material: an analysis of more
than 30 sources of scientific and
educational literature. Results:
the study involved 209 children,
including 102 girls and 107 boys.
They were children who lived in
the country since they were born.
To assess particular characteristics
of body posture, the children were
studied by means of the measuring
equipment using the projection
Moiré system. Motor skills were
estimated using selected EUROFIT
physical fitness tests (sitting
forward bend, standing broad jump,
handgrip, sit-and-reach, bent arm
hang and 10 x 5 m shuttle run).
The level of physical endurance
was evaluated with the Harvard
Step Test modified by Montoye.

Conclusions: the conducted
research reveals  statistically
significant correlations between

the characteristics of body posture
in the sagittal plane and selected
EUROFIT physical fitness tests and
physical endurance of the children
involved in the study.

XykoBcka AHHa, LWapk-Eukapar Mupocna-
Ba, Mywketa Pagocnas, EpmakoBa TaTbs-
Ha. XapaKTepuCTUKM TMONOXeHus Tena B
caruttanbHOM NNOCcKoCcTM U dpu3nyeckoe
COCTOsIHMEe NEepPBOKIaCCHUKOB U3 CerlbCKOMN
MecTHOCTWU. Llenb: onpenenuTb Koppensauum
MEXAY XapaKTepUCTMKaMW OCaHKu B caruTt-
TanbHOW MIIOCKOCTM 1 (hN3NYECKON NOArOTOBKE
1 BbIHOCITMBOCTU MEPBOKMACCHUKOB U3 CeMb-
CKUX panioHoB. Mamepuan: npoaHanuamposa-
HO 6onee 30 UCTOYHUKOB HAY4YHOW U y4eBHOM
nuTepatypbl. Pe3ynbmamel: B ©ccrnefoBaHun
npuHanu yyactue 209 geren, n3 Hux 102 ge-
BouYkM 1 107 mManb4nkoB. [1eTu, KoTopble Xunm
B AepeBHe C poxaeHus. [ns OuUeHKU KOH-
KPETHBbIX XapakTepPWUCTUK OCaHKW, OeTW Obinun
uccnenoBaHsl C MOMOLLBID M3MEPUTENbHOMO
obopynoBaHUs C MCMONb30BaHUEM CUCTEMbI
npoekums Myap. [1BuratenbHble HaBbIki Gbinu
OLEHEHbl C WCMOMNb30BaHMEM BblOpaHHbIX
Eurofit dnsnyecknx TectoB (cnasa HaKmMoH Bne-
pen, CTOS NPbLKOK B ANWHY, XBaT PyKoOW, rmb-
KOCTb, YernHouyHbI 6er 10 x 5 M ¢ corHyTbiMu
B NOKTAX pykamu). YpoBeHb (PU3NYECKON Bbl-
HOCMUBOCTU OLieHMBanu ¢ nomolubio Mapeapg
cren TecT moaudumumpoBaHHoro MoHTOMEM.
Bbigodbi: npoBefeHHOe MccrnefoBaHue noka-
3bIBAET CTATUCTMYECKU 3HAYUMble Koppens-
Lun Mexzy XapakTepucTukamy OCaHKu B ca-
TMTTanbHOW NIIOCKOCTU U BblOpaHHbIM Eurofit
(PM3NYECKUM TECTOM UCNbITAHUI, a Takke u-
3M4eCKOM BbIHOCNIMBOCTM AETEN, Y4acCTBYHOLUNX
B MCCIeAoBaHuu.

XykoBcka AHHa, Wapk-Eukapatr Mupo-
cnaBa, Mywketa PagocnaB, EpmakoBa
TeTsiHa. XapaKTepUCTUKM MNOJIOXKEHHSA
Tina B cariTanbHii NRoWwwmHi i isnyHnmn
CTaH NEepLUOKIACHUKIB 3 CinbCbKoi Mic-
ueBocCTi. Mema: BU3Ha4MTK Kopensuii Mixk
XapakTepucTukamu noctasun B caritanbHin
NAoWwmHI i i3n4HOro cTaHy i BUTpMBanoc-
Ti MEpPLUOKMACHUKIB 3 CiNlbCbKMX PalnioHIB.
Mamepian: npoananizoaHo noHag 30
[xepen HayKoBOI Ta HaB4arbHOI niTepa-
Typu. Pe3ynbmamu: y [OCnigKeHHi B3snu
yyacTb 209 giten, 3 Hux 102 gi4mHkm i 107
xnonyuki. OiTh, aKi xunu y ceni 3 Hapo-
[PKeHHS. [Ins OLiHKN KOHKPETHMX XapaKTe-
pVCTWK NOCTaBu, AiT1 Bynu gocnimxeHi 3a
[0MOMOrol BUMIptOBanbHOro obnagHaHHs
3 BUKOPUCTaHHAM cucteMm npoekuii Myap.
PyxoBi HaBu4ku Bynu oujiHeHi 3 BUKopuc-
TaHHAM BUbpaHux Eurofit disnyHmx TecTiB
(cvasum Haxvn Bnepen, CTos4Yn CTPUBOK Yy
[OBXWHY, XBaT PYKOI, FHYYKICTb, YOBHM-
koBu Bir 10 x 5 M i3 3irHyTUMK B MIKTAX
pykamu). PiBeHb (hi3V4HOI BUTpPUBANOCTI
ouiHloBanu 3a gonomoroto apeapg crten
TecT moaudikoBaHoro MoHTonem. BucHo-
8KU: TpOBefdeHe [JOCHiMKEHHS Mnokasye
CTaTUCTUYHO 3HauyLi Kopenauii MK xa-
pakTepucTkamm MOCTaBu B cariTanbHin
nnowuHi i BubpaHum Eurofit disnyHmum
TECTOM BUNpoOyBaHb, @ TakoX i3nYHOI
BUTPMBanNoOCTi Aiten, wo 6epyTb y4acTb B
OOCTiKEHHI.
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. the dynamic development of environment. In case of
Introduction Y p

The current generation of children and teenagers is
becoming more robust as Przewgda and Dobosz report
[24]. As far as physical development is concerned, an
increase in the body height and weight is observed in
the young generation. However, as the authors report,
the morphological development and its acceleration do
not go together with acceleration of physical endurance
and fitness. Visible regress can be observed within these
indicators [24], which is especially noticeable among
rural teenagers and in families of lower social status [17,
24, 25]. Numerous researchers [2, 9, 16, 17, 24, 27, 30]
emphasise the influence of environment on the level of
biological development and health condition of children
and teenagers. As the authors suggest, this decrease in
physical endurance and fitness can be also caused by the
constant development of mechanization, urbanization and
technology. Civilization progress facilitates everyday life
but it also reduces people’s physical exercise, what leads
to a sedentary lifestyle and, in consequence, to different
civilization disorders (e.g. obesity).

Human adaptation mechanisms do not keep up with
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teenagers and children, inability to adjust to a big number
of stimuli and lack of movement lead to mental disorders
(e.g. neuroses) and cause reduced fitness and endurance.
This in turn causes decreased immunity which results
in pain troubles of the motor system (mainly pain of
the cervical and lumbar spine). Disorders of adaptation
mechanism in children and teenagers are revealed,
among others, by the “epidemic” of faulty postures and
lower extremity postural distortions as numerous studies
indicate [6, 10, 11, 20, 22, 24, 29]. Therefore, as far as
health promotion is concerned a special role should be
played by positive health indicators which may comprise
the evaluation criteria of the population health condition.
These include physical development, physical activity,
physical endurance and fitness, among others [7].
The indicators reflect the work of human organs and
systems as well as they require constant diagnosing and
monitoring. Hence, significant as it seems to be is that
particularly children should be subject to constant control
towards positive health indicators. Additionally, the
body posture of a child expresses its mental and physical
state. Anomalies, distortions and faulty postures have an
influence on physiological and motor functions of a human,
for example, distortions in the thoracic region negatively
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affect the lungs and heart work and, in consequence, they
lead to circulatory and respiratory impairment. Defects
in the region of knees impair a child’s motor activity
whereas in the region of feet they reduce a child’s support
and marching activities [23].

Methods

Children studied

The research involved 270 pupils, but finally, there
were used the results of 209 children who participated in
all research stages and were given their parents’ consent.
Having divided the children according to their sex the
study involved: 102 girls and 107 boys. The children
involved in the study lived in the country since they were
born (Table 1).

The research was conducted in three rural schools of
the Kuyavia-Pomerania Province: Dabrowa Chetminska,
Nowa Wie§ Wielka and Wojnowo. Children from the
neighbouring rural areas were driven to schools.

Research Organisation

The rural schools of the Kuyavia-Pomerania Province
which were attended by the studied children were chosen
using a random search method [14].

The research involved the evaluation of body posture
and assessment of motor skills and physical endurance
of the children. The evaluation of body posture was
conducted at the Body Posture Laboratory of the AWFiS
(University of Physical Education and Sport) in Gdansk
whereas the study of motor skills of boys and girls was
carried out in sports facilities belonging to schools
attended by the children involved in the study. During the
study of body posture it was essential for a studied person
to assume a free, unconstrained standing position with
slightly extended legs, straight knee and hip joints, with
arms loosely lowered along the trunk and the head in the
Frankfurt plane [19, 31]. The evaluation of body posture
was conducted in a properly adapted room (lighting,
temperature) in the morning.

Body posture evaluation

The study of body posture was conducted at the Body
Posture Laboratory of the AWFiS (University of Physical
Education and Sport) in Gdansk using the projection

Moiré system. The applied computer system provided
three-dimensional coordinates of the studied regions and
calculated the parameters of body posture in the sagittal
plane at the same time. Having prepared the data, there
were obtained 50 parameters of linear and angular posture
dimensions. For the purpose of the study, the following
data characterizing body posture in the sagittal plane of the
studied rural children were applied: angles of depression
of the particular spinal sections (degrees): upper thoracic
v, thoracic-lumbar B, lumbar-sacral a and the angle of
pelvic anteversion in the sagittal plane (degrees).

Taking the measured angles into consideration, angular
dimensions were assessed and small, big and medium
angles were determined [18]. Using the Wolanski method
completed by Zeyland-Malawka [31] the types of posture
were determined. Numeric values were also evaluated for:
thoracic kyphosis (y), lordosis (1), total spinal curvatures
() and compensation index ().

In order to standardize terminology for the purpose
of this scientific paper, the nomenclature of spinal angles
presented by Zeyland-Malawka [31] was used. The
calculated size of angle a, which means the depression
angle of the lumbar-sacrum section according to the
Swierc system, determines in this paper the depression
angle of the upper thoracic section, angle § —the depression
angle of thoracic-lumbar spine remains the same whereas
angle y, which means the depression angle of the upper
thoracic section according to the Swierc system, means
the depression angle of the lumbar-sacral section in this
publication.

Evaluation of fitness and physical endurance

Fitness was examined using selected tests of the
EUROFIT physical fitness test and the tests were
conducted in accordance with generally binding rules [8].

To evaluate the fitness level the following tests were
applied: sitting forward bend, standing broad jump,
handgrip (with the stronger hand), sit-and-reach within
30s, bent arm hang and 10 x 5m shuttle run.

In order to estimate the endurance level of the studied
boys and girls, the Harvard Step test was applied, which
was modified by Montoye and used in the research study

Table 1
Statistical description of the children involved in the study
BOYS GIRLS TOTAL
PLACE OF RESIDENCE = % N % N %
Dabrowa Chetminska 30 46.9 34 53.1 64 30.6
Nowa Wies Wielka 63 57.8 46 42.2 109 52.1
Wojnowo 14 38.9 22 61.1 36 17.2
TOTAL 107 102 209
Table 2
Physical fitness criteria developed by Mazur et al. (1975)
Endurance index Endurance rating
Above 60 excellent
50.1 - 60.0 good
40.1 —50.0 average
30.1 —40.0 low average
Below 30 poor

Source: Mazur et al. (1975)
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of Polish children by Mazur et al. [15]. This test also
reveals the response of cardiac contraction frequency in
children during an exercise and after one-minute rest.
This test was determined as the Exercise Test in Step-Test.
The exercise test used in the step-test was conducted in
accordance with recommendations of Mazur et al. [15] for
the Harvard Step Test, adapted for children. The exercise
took 5 minutes and during this time the studied person
stepped up and down at a rate of 30 steps per minute. The
pulse was taken by means of a heart rate monitor Polar —
S810i one minute after the exercise.

The endurance index was evaluated and for the
analysis purpose there were used the endurance criterion
(Table 2) proposed by Mazur et al. [15].

Results

Correlations of the characteristics of body posture
in the sagittal plane with motor skills in boys and girls

The results achieved by the studied boys in the bent
arm hang test reveal a statistically significant correlation
at the assumed level o= 0.05 with the upper thoracic angle
— a (poor correlation r = - 0.19 and thoracic-lumbar angle
— B (moderate correlation r = -0.3). These correlations are
opposite (when one variable increases — the duration of
the hang, the second one decreases — the alpha angle, the
beta angle). There is a poor, but statistically insignificant
correlation between the time of hang of the boys involved

in the study and the angle of pelvic anteversion (r = 0.18)
(Table 3).

Table 4 reveals correlations between the analysed
angles in the sagittal plane and the sit-and-reach test
(Table 4).

When analysing the findings, there can be defined a
statistically significant correlation at the assumed level o=
0.05 between the sit-and-reach test and the lumbar-sacral
angle - y (poor correlation r =- 0.26). This correlation is of
an opposite character. Additionally, a low, but statistically
insignificant correlation was determined between the sit-
and-reach test and the upper thoracic angle - o (r=-0.13).

As the analysis of the results revealed in table 5
suggests, it appears that the bend forward test correlates
only with the thoracic-lumbar angle — B at a low level and
turned out to be statistically insignificant (r = 0.16).

Between the shuttle run test and spinal angles in the
sagittal plane (Table 6) there was noticed one statistically
significant correlation, that is with the lumbar-sacral angle
v (poor correlation r = 0.23). This correlation is consistent.
Apart from that, low correlation can be noticed between
the shuttle run test and the upper thoracic angle - a (r =
0.18), the thoracic-lumbar  (r = 0.1) and the angle of
pelvic anteversion (r =-0.12). However, these correlations
are lower and statistically insignificant.

The standing broad jump test, at a low level,

Table 3

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the bent arm hang
test in the studied boys

BOYS
Angle

= Angle of (pelvic) anteversion
o0 o p Y
g
= r -0.19 -0.3 -0.05 0.18
=
Z Correlation power poor average hiril]y low
=
2 t 1.98 32 0.47 1.86

Statistical significance a=0.05 o=0.05 lack lack

Table 4

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the sit-and-reach
test in the boys involved in the study

BOYS
0 Angle
= Angle of (pelvic) anteversion
E « B Y
g
= r -0.13 0.04 -0.26 -0.06
[}
;:? Correlation power poor hardly any poor hardly any
<=
g |t 1.4 0.42 2.74 0.57
s Statistical significance lack lack a=0.05 lack
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insignificantly correlates with the upper thoracic angle - a
(r=-0.1) and the lumbar-sacral angle y (r = - 0.12) (Table
7).

While analysing the results revealed in table 8 it
appears that there are low, but statistically insignificant
correlations between the handgrip test and the upper
thoracic angle o (r = 0.12) and the angle of pelvic
anteversion (r = 0.13), likewise, within the correlations

between the Step-test and the spinal angles in the sagittal
plane there can be noticed a low (r = - 0.18), statistically
insignificant correlation with the upper thoracic angle - a
(Table 8§, 9).

The results achieved by the girls involved in the study
in the bent arm hang test do not significantly correlate at
the assumed level a = 0.05 with any of the independent
variables. Poor, but statistically insignificant correlations

Table 5

Correlations occurring between angles characteristic of anterior-posterior pelvic tilt (upper thoracic - a, thoracic-
lumbar - p, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the sitting forward bending
test in the boys involved in the study

BOYS
2 Angle
= Angle of (pelvic) anteversion
g a B s
=
e lr 0.07 0.16 -0.01 0.0
2 ] hardly
S Correlation power hardly any poor hardly any
o0 any
£ t 0.71 1.67 0.09 0.54
s Statistical significance lack lack lack lack

Table 6

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - a,
thoracic-lumbar - f, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the shuttle run 10
x 5 test in the boys involved in the study

BOYS

—_ Angle
% Angle of (pelvic) anteversion
¥ o p Y
(=}
= r 0.18 0.1 0.23 -0.12
=
& .
P Correlation power poor poor poor poor
ERE: 1.85 1.01 2.42 1.21
7

Statistical significance lack lack a=0.05 lack

Table 7

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - a,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the standing broad
Jjump test in the boys involved in the study

BOYS

>y Angle
£ Angle of (pelvic) anteversion
S @ B Y
K
SE T -0.1 0.04 -0.12 -0,001
oS
%" Correlation power poor hardly any poor hardly
=
E t 1.02 0.4 1.19 0,02
)

Statistical significance lack lack lack lack
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were defined between this test and the upper thoracic
angle — a (r = 0.11), the thoracic-lumbar angle - B (r =
0.19) and the lumbar-sacral y (r = 0.13) (Table 10).
When examining the results of the correlations
between the sit-and-reach test and the spinal angles
in the sagittal plane (Table 11) there can be defined a
statistically significant correlation at the assumed level
o = 0.05 with the following parameters: the thoracic-
lumbar angle — B (average correlation r = 0.32) and the

angle of pelvic anteversion (poor correlation r = -0.22).
The correlation between the above mentioned test and the
angle B is consistent (when one variable increases and so
does the second one) whereas the second correlation is of
an opposite character. A poor but statistically insignificant
correlation was defined between the sit-and-reach test and
the upper thoracic angle (r = 0.12).

When conducting the statistical analysis of the bend
forward test findings (Table 12) there were noticed

Table 8

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the handgrip test
in the boys involved in the study

BOYS

- Angle
@) Angle of (pelvic) anteversion
= @ B T
E R 0.12 -0.02 -0.03 0.13
=
En Correlation power poor hardly any hardly poor
= any
g |t 12 0.25 0.31 1.35

Statistical significance lack lack lack lack

Table 9

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of
points scored in the Step-test in the boys involved in the study

BOYS
Angle

o~ Angle of (pelvic) anteversion
= o p Y
)
g |r -0.18 -0.03 0.03 0.001
g . hardly
é‘ Correlation power poor hardly any any hardly any
* t 1.87 0.34 0.30 0.04

Statistical significance lack lack lack lack

Table 10

Correlations occurring between angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o, thoracic-
lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of points scored
in the bent arm hang test in the girls involved in the study

GIRLS
Angle

> Angle of (pelvic) anteversion
) o p v
g
g R 0.11 0.19 0.13 -0.19
Z Correlation power poor poor poor hardly any
=
2 T 1.07 1.95 1.35 0.98

Statistical significance lack lack lack lack
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Table 11

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of
points scored in the sit-and-reach test in the girls involved in the study

GIRLS
o Angle
E Angle of (pelvic) anteversion
5 A p Y
£
< r 0.12 0.32 -0.08 -0.22
&
é Correlation power Poor moderate hardly poor
iy any
g |t 1.19 3.33 0.77 2.29
@ Statistical significance Lack a=0.05 lack a=0.05

Table 12

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - a,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of
points scored in the sitting forward bend test in the girls involved in the study

GIRLS
£ Angle
< Angle of (pelvic) anteversion
= A p Y
2
e r 0.04 0.1 -0.05 -0.22
s
E ) hardly
1
3 Correlation power hardly any poor any poor
£ |t 0.42 1.02 0.54 2.29
2 Statistical significance Lack lack lack a=10.05

statistically significant correlations at the assumed level
a = 0.05 with the angle of pelvic anteversion (poor
correlation r = -0.22). The correlation between this test
and the angle of pelvic anteversion is opposite. Moreover,
there is a poor, statistically insignificant correlation with
the thoracic-lumbar angle — B (r =0.1).

The results of the 10 x 5m shuttle run test reveal a
statistically significant correlation at the assumed level a. =
0.05 with the thoracic-lumbar angle — 3 (poor correlation
r = - 0.22, of an opposite character, i.e. the higher value
of the variable the lower result of the shuttle run test).
Besides, statistically insignificant correlations at the low
level can be observed with the upper thoracic angle a (r=
-0.14) (Table 13).

Besides, one low and statistically insignificant
correlation (at the assumed level a = 0.05) was defined
between the following tests: the standing broad jump
test and the thoracic-lumbar angle - B (r = 0.22) (Table
14) as well as the handgrip test and the upper thoracic
angle a (r = 0.21) (Table 15). The remaining correlations
between the above mentioned tests and the step-test and
the evaluated angles were at a low level and they were
statistically insignificant (Table 14, 15, 16).

When analyzing the correlations between the
independent descriptive variable: body posture (correct

and incorrect) and the EUROFIT physical fitness tests,
the step-test and the reaction of the circulatory system in
the fifth minute of an exercise and after one-minute rest in
the studied boys and girls from selected rural schools of
the Kuyavia-Pomerania Province, there was defined only
one statistically significant correlation at the assumed
level a = 0.05, with the bent arm hang test (r = 0.26) in
girls (Table 20). Other correlations both in boys and girls
turned out to be statistically insignificant (Table 17, 18,
19, 20). All the correlations in both studied groups had a
consistent character whereas better results were achieved
in fitness tests by children with the correct body posture.

Discussion

A number of researchers decide to evaluate fitness of
different populations and they seek for its correlations
with health [1]. Nevertheless, in the available reference
books only few papers concern the formation of the
fitness level of children with health disorders. Most
frequently scholarly publications, when exploring the
issue of faulty postures in the context of fitness, refer
to children aged 10 years and older [3, 4, 10], but they
refer less often to younger children at the school age.
These publications concern children from towns and
cities [4, 12, 13, 21, 26] more frequently than from
rural areas. Since no reference material was found, the
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Table 13

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of
points scored in the 10 x 5 m shuttle run test in the girls involved in the study

GIRLS

_ Angle
f Angle of (pelvic) anteversion
¥ A B Y
)
= r -0.14 -0.22 -0.01 -0.03
é Correlation power poor poor hardly hardly any
é any
ERR 1.41 2.20 0.09 0.33
7)

Statistical significance lack a=10.05 lack lack

Table 14

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - f, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of
points scored in the standing broad jump test in the girls involved in the study

GIRLS

o Angle
£ Angle of (pelvic) anteversion
= @ B T
=
Sz IR 0.16 0.22 -0.01 -0.16
fn 2 . hardly
& Correlation power poor poor any poor
=
g T 1.63 2.30 0.06 1.58
)

Statistical significance lack a=10.05 lack lack

Table 15

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - o,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of
points scored in the handgrip test in the girls involved in the study

GIRLS
Angle

) Angle of (pelvic) anteversion
Y3 @ p v
E R 0.21 0.15 0.09 -0.04
% Correlation power poor poor hardly hardly any
] any
5 T 2.15 1.46 0.9 0.4

Statistical significance a=0.05 lack lack lack

research study developed by authors analysing other age
groups were referred to. The data analyses conducted by
Chrzanowska and Chojnacki [4], among others, in the
research of students, by Pretkiewicz-Abacjew et al. [21]
in the research of children beginning school education, by
Resiak [26] in the research of children at the beginning
of primary school education, by Sudera et al. [28] in the
research of children in pre-school age, by Cieszkowski
et al. [5] in the research of children aged 7-10 years.

56

The observed persons with incorrect body postures in
the research conducted by Chrzanowska and Chojnacki
[4] revealed worse endurance and agility, in the research
by Pretkiewicz-Abacjew et al. [21] and Resiak [26] —
flexibility of the spine, trunk muscle strength, explosive
strength of lower limbs and endurance, in the research by
Cieszkowski et al. [5] — jumping ability, shoulder muscle
strength and shoulder girdle strength and endurance,
but they revealed better flexibility. The above presented
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Table 16

Correlations occurring between the angles characteristic of anterior-posterior pelvic tilts (upper thoracic - a,
thoracic-lumbar - B, sacral-lumbar y) and the angle of pelvic anteversion in the sagittal plane and the number of
points scored in the step test in the boys involved in the study

GIRLS
_ Angle Angle of (pelvic) antever-
é a B y sion
% r -0.07 0.06 0.09 0.11
*i Correlation power hardly any hardly any hardly any poor
% t 0.68 0.61 0.93 1.1
Statistical significance lack lack lack lack

Table 17

Correlations occurring between the posture (correct and incorrect) and selected tests of the EUROFIT physical
fitness test in the boys involved in the study

. BOYS
) § Bent Sit-and- Sitting for- 10x Standing
5k 5(s) Handgrip Test
E= Arm Reach ward bend Broad
2 £ Shuttle (KG)
g = Hang (s) | (number) (cm) Jump
<2 Run
° s |C 0.06 0.11 0.14 0.08 0.13 0.08
29
& 2 Correlation power hardly poor poor hardly poor hardly any
S any any
~ 0.34 1.26 2.13 0.76 1.8 0.69
Statistical significance Lack lack lack lack lack lack
Table 18

Correlations occurring between the posture (correct and incorrect) and the number of points scored in the step-test
and the reaction of the circulatory system in the fifth minute of an exercise and after one-minute rest in the boys
involved in the study

Type of posture
(correct and incorrect)

BOYS
Reaction of the circulatory system
Step-test [, he fifth minute of an .
(points) exercise after one-minute rest
C 0.12 0.14 0.13
Correlation power poor poor Poor
% 1.54 2.21 1.89
Statistical significance lack lack Lack

results of other authors, like in own research, reveal a
significant influence of body posture on fitness of children
and teenagers.

Conclusions

To summarise

the correlations

between the

characteristics of body posture and motor skills and the
reaction of the circulatory system in the sagittal plane in
the studied children, the following can be stated:

v

As far as boys are concerned, the factors which

most frequently reveal a statistically significant
correlation with the studied fitness parameters,
at the assumed level o = 0.05m, include: the

lumbar-sacral angle (the sit-and-reach and 10 x
5 shuttle run tests),

Such independent variables as the upper thoracic

angle and the thoracic-lumbar angle correlated
with the results of only one of the fitness tests
(in both cases this was the bent arm hang test),

The remaining parameters of body posture did

not reveal statistically significant correlations
with any of the conducted tests intended to
evaluate fitness of the studied boys,

As far as girls are concerned, the factors which

most frequently correlate with the studied fitness

57



NMEOATOTIKA Ta MefunKo-6ionoriyHi

npobnemu disnyHoro

NCcUxXonoria BVXOBaHHA i cnopTy

Table 19

Correlations occurring between the posture (correct and incorrect) and selected tests of the EUROFIT physical
fitness test in the boys involved in the study

s GIRLS

3]
D .
5 g Bent Arm Sit-and- Sitting forward 10x5 . Stand Handgrip Test
‘g 2 Hang (s) Reach (num- bend (cm) (s) Shut- | ing Broad (KG)
23 g ber) tle Run Jump
bt = 8 : 0.26 023 0.15 0.13 0.06 0.1I5
&3 orrelation low low low low hardly any low
= = |power

‘é § T 7.08 333 3.45 1.66 0.36 222

~ .tat1.s tea a=10.05 lack lack lack Lack lack

significance
Table 20

Correlations occurring between the posture (correct and incorrect) and the number of points scored in the step-test
and the reaction of the circulatory system in the fifth minute of an exercise and after one-minute rest in the boys
involved in the study

B GIRLS
£k . .
28 Sten-test Reaction of the circulatory system
= P in the fifth minute of an .
s (points) . after one-minute rest
5 £ exercise
2 s C 0.06 0.13 0.15
& g Correlation power hardly any poor poor
S e 0.31 1.64 2.48
Statistical significance lack lack lack

parameters are: the thoracic-lumbar angle (tests:
sit-and-reach, 10 x 5 shuttle run and standing
broad jump) and the angle of pelvic anteversion
(tests: sit-and-reach and sitting forward bend),
v" The independent variables like the correct
posture and the upper thoracic angle correlated
with the results of only one of the fitness tests
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