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Summary

Increasing attention is being paid to health and healthcare
of pupils in Polish schools.

The aim of the study was determining the impact of
physical activity in the correction ‘Keep your body straight’
program on incorrect body postures in children aged 7-9
years.

The study included 1864 children. The children
participated in corrective activities within the ‘Keep your
body straight’ program. Methodology of carrying out the
analysis involved the measurement of physiological spinal
curvatures and torso verticality in the habitual posture using a
photogrammetric method in six half-year editions under the
3-year research program. Gender-based differences are
statistically insignificant as regards: the inclination angle of
the thoracic-lumbar spine (Beta) and the upper thoracic spine
(Gamma), depth of lumbar lordosis (GLL-), depth of thoracic
kyphosis (GKP), thoracic kyphosis length (DKP), height
(RKP) and angle (KKP), lumbar lordosis length (DLL),
height (RLL) and angle (KLL), torso flexion angle (KPT-).

Statistically significant differences concerned: the inclination
angle of the lumbar-sacral spine (Alfa), the sum of partial
angles Delta (Alfa, Beta, Gamma) and torso extension angle
(KPT).

Conclusions

1. Corrective activities in the ‘Keep your body straight’
program combined with education of parents are
effective means in the correction process of body
postures concerning physiological spinal curvatures
in children aged 7-9 years.

2. Physical activity applied within the program
significantly influenced all the features describing
lumbar lordosis, thoracic kyphosis and trunk
verticality.

3. The effectiveness of the program can be enhanced by
an individual approach to every ‘incorrect’ posture in
a child, which could not be achieved due to
insufficient school funds.

Streszczenie

W polskich szkotach coraz wigcej uwagi poswigca si¢
problematyce zdrowia i opieki zdrowotnej ucznia.

Okreslenie wplywu wysitku fizycznego w ramach
programu korekcyjnego ,,Trzymaj si¢ prosto” na bledy
postawy ciata 7-9 letnich dzieci.

Badaniami objeto 1864 dzieci. Dzieci uczestniczyty
w programowych zajeciach korekcyjnych ,,Trzymaj si¢
prosto”. Metodyka badan obejmowala pomiar metoda
fotogrametryczng strzatkowych krzywizn fizjologicznych
kregostupa i wertykalnosci tutowia w postawie habitualnej
w 6 edycjach 3-letniego programu badawczego.
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Roéznice migdzyplciowe sa statystycznie nieistotne
w: kacie nachylenia odcinka piersiowo-lgdzwiowego (Beta)
i piersiowego goérnego (Gamma), glgbokosci lordozy
ledzwiowej (GLL-), glebokosci kifozy piersiowej (GKP),
dhugosci (DKP), wysokosci (RKP) i kacie kifozy piersiowej
(KKP), dlugosci (DLL), wysokosci (RLL) i kacie (KLL)
lordozy lgdzwiowej, kacie zgigcia tutowia (KPT-). Natomiast
statystycznie istotnie: kacie nachylenia odcinka ledzwiowo-
krzyzowego kregostupa (Alfa), sumy katow czastkowych
Delta (Alfa, Beta, Gamma) i kacie wyprostu tutowia (KPT).

Wnioski

1. Zastosowany program ¢wiczen korekcyjnych
»1rzymaj si¢ prosto” potaczony z edukacja rodzicéw
jest skutecznym $rodkiem w procesie naprawczym
postawy ciata dzieci w obregbie krzywizn
fizjologicznych kregostupa w wieku od 7 do 9 lat.

2. Zastosowany wysitek fizyczny wptynal w znaczacym
stopniu na wszystkie cech opisujace lordoze
ledzwiowa, kifozg piersiowa 1 wertykalnos¢ tutowia.

3. Efektywno$¢ programu mozna zwielokrotnié,

indywidualnym podejsciem do kazdej ,bledliwej”

postawy dziecka, czego nie udato si¢ zrealizowac ze
wzgledu ograniczone $rodki finansowe szkoty.
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INTRODUCTION

Increasing attention is being paid to health and
healthcare of pupils in Polish schools. Health
promoting programs have been developed as reflected
in numerous publications [1, 2, 3, 4]. The main causes
of most health problems in children and teenagers
include incorrect health behaviors and adverse effects
of their socioeconomic environment (mainly home
environment). According to the studies, 77% of
teenagers spend more than 2 hours a day watching
television, whereas 44% of boys and 31% of girls as
much as 4 hours on a daily basis [3]. The research
carried out in 1978-1980 among pupils in classes I-1V
of primary schools in the Southeast Macroregion
showed better physical condition of children from rural
areas and small towns in comparison to children from
big cities, while the level of somatic development of
children from cities was higher when compared to their
rural counterparts. Different environmental
characteristics could be clearly observed in
development of Polish children. This particularly
referred to strength, agility and speed, which could be
observed particularly among girls [6]. As it results
from surveys, about one third of 25 European schools
of higher education which responded to the survey sent
to them, conduct corrective activities, that is, in
Belgium: University of Leuven, the Netherlands:
universities in Eindhoven and Nijmegen, Germany:
universities in Hamburg, Essen, Hannover, Sweden:
Uppsala University and University of Gothenburg,
Hungary: University of Goddollo. Polish universities
did not respond to the survey, nor did the British and
French ones [7].

Abnormal sagittal curvatures comprise a complex
problem just like all asymmetries in frontal and vertical
planes. This could be treated as one of local environ-

mental impacts. Still, the prevalence of these issues,
especially within thoracic kyphosis and lumbar
lordosis, makes one wonder about efficiency of
physical activity during school corrective exercises in
the program and during PE classes. Own scientific
studies have shown [8] that these activities do not meet
the expected requirements. Therefore, basic functions
of physical education including stimulation, adaptation,
compensation, correction and such purposes as
maintaining the natural motility of children and youth,
improving physical activity, developing talents in
physical activity and managing the development of
movement features are not fulfilled. Krawanski [9]
reports that body posture stimulants consist of: postural
development and efficiency of skeletal muscles,
maintaining the optimal volume of joint movement and
preserving the upright position reflex.

The purpose of the study is to determine the impact
of physical activity in the correction ‘Keep your body
straight’ program on incorrect body postures in
children aged 7-9 years.

MATERIAL, METHODS AND SUBJECT

The research program was implemented in 2007-
2010. The first edition included first class pupils from
21 randomly chosen primary schools from the
Warminsko - Mazurskie region. The study group was
regarded as homogenous in terms of their place of
residence as dividing children into groups from cities
and rural areas would be improper and this
characteristic would never determine the homogenous
character of the group. From among all children
qualified by a school doctor, the measurements
covered those who had been diagnosed improper body
postures using Postorumeter M. Eventually the study



The impact of physical activity in the *Keep your body straight” program on the selected features of body posture... 69

included 1864 children (977 girls and 887 boys). Test
results of girls from class | — 322, 1l — 383, Il — 272
were eligible for the purpose of analysis and in case of
boys: 316, 325, 246, respectively. The average body
weight of girls aged 7 was 26.42 kg and their average
height was 121.0 cm. The 8-year old girls’ average
weight was 26.42 kg and height; 128.28 cm and for
9-year old girls these were 30.14 kg and 132.87 cm,
respectively. As far as boys are concerned, the average
weight at the age of 7 was 23.21 kg and height: 127.93
cm. For age 8, these were 28.0 kg and 130.23 cm,
respectively and for age 9: 31.34 kg and 134.47 cm,
see Figure 1. The children participated in the corrective
activities into which a pro-health program ‘Keep your
body straight” was implemented [10].
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Fig. 1. Average height and mass in girls and boys aged 7-9
years. n: Dz. =977, Ch. = 887

Ryc. 1. Srednie wielkosci wysoko$ci i masy ciata dziewczqgt
i chlopcow w wieku 7-9 lat. n: Dz.=977, Ch.=887

Table 1. The list of measured habitual postural features in
sagittal plane

No. Features
Symbol | Measurement Name Description
unit
1 |Alfa Degrees Inclination angle of the lumbar-sacral spine
2 |Beta  [Degrees Inclination angle of the thoracic-lumbar spine
3 |Gamma|Degrees Inclination angle of the upper thoracic spine
4 |Delta |Degrees Sum of angle| Delta = Alfa + Beta + Gamma
values
5 |[KPT |Degrees Torso extension
angle Expressed by the deviation of
6 |KPT - |Degrees Torso flexion|the C7-S1 line from the vertical
angle
7 |DKP  [Mm Length of|Distance between points C7
thoracic kyphosis [and LL
8 |KKP |Degrees Thoracic KKP =180 — (Beta + Gamma)
kyphosis angle
9 |RKP  [Mm Thoracic Distance between points C7
kyphosis height |and PL
10 [GKP  [Mm Thoracic Horizontal distance between
kyphosis depth  |vertical lines passing through
points PL and KP, at the level
of point KP
11 |DLL  [Mm Lumbar lordosis|Distance between points KP
length and S1
12 |KLL  |Degrees Lumbar lordosis|KLL = 180 — (Alfa + Beta)
angle
13 |RLL  |[Mm Lumbar lordosis|Distance between points PL
height and S1
14 |GLL- [Mm Lumbar lordosis Horizontal ~distance between
depth vertical lines passing through
points PL and LL, at the level
of point LL

Source: own study

Methodology of carried out analysis involved the
measurement of the selected features of physiological
spinal curvatures in the habitual posture, Table 1. In
order to assess the value of the selected sagittal
features of the axial locomotor system a
photogrammetric method was used. The study methods
and technique were in line with the principles
established [11].

The results obtained in a form of spatial and
graphic images ensured a numerical description of the
features investigated.

CONCLUSIONS

The results of measurements from all six half-year
editions in the 3-year research program were subjected
to statistical analysis, table 2, 3. Empirical data were
quantitative features. They were presented in the
description as the arithmetical mean and standard
deviation. The set of features revealed a normal
distribution, which is why proper parametric tests were
used for the purpose of further calculations. To ensure
determining of the mutual statistical relationship
between features, linear correlation coefficients were
calculated by means of the Person test. Significant
statistical differences were assesses using the two-
factor test ANOVA with repetitions, then the post —
hoc Tukey’s test was applied. The analysis of
differences was performed using t-Student tests in the
Welch modification, the variation uniformity was
assessed with F- Fischer tests and F — Snedecor tests.
Required statistical calculations were performed using
the program Statistica StatSoft, Inc. (2005).
STATISTICA (data analysis software system), version
6.3 www. statsoft. lic. no. AXAP311B316618AR.

The research has shown that physical activity
applied within the program ‘Keep your body straight’
has a significantly positive and corrective influence on
all the analyzed postural features. Gender-based
differences are statistically insignificant as regards: the
inclination angle of the thoracic-lumbar spine (Beta)
and the upper thoracic spine (Gamma), depth of lumbar
lordosis (GLL-), depth of thoracic kyphosis (GKP),
thoracic kyphosis length (DKP), height (RKP) and
angle (KKP), lumbar lordosis length (DLL), height
(RLL) and angle (KLL), torso flexion angle (KPT-).
Statistically significant differences concerned: the
inclination angle of the lumbar-sacral spine (Alfa), the
sum of partial angles Delta (Alfa, Beta, Gamma) and
torso extension angle (KPT). the progression of the
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Fig. 2. Average partial angles Alfa, Beta, Gamma in girls
and boys aged 7-9 years. n: Dz. = 977, Ch. = 887

Ryc. 2. Srednie wielkosci kqtéw czgstkowych Alfa, Beta,
Gamma dziewczqt i chiopcow w wieku 7-9. lat
n=Dz. 977, Ch. 887
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Fig. 3. Average sum of partial angles Delta, GLL- and GKP
in girls and boys aged 7-9 years. n: Dz. = 977, Ch.
=887

Ryc. 3. Srednie wielkosci sumy kqtéw czgstkowych Delta,
GLL- i GKP dziewczgt i chlopcow w wieku 7-9 lat
n: Dz.=977, Ch.=887
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Fig.4. Average values of DKP, KKP and RKP in girls and
boys aged 7-9 years. n: Dz. =977, Ch. = 887
Ryc. 4. Srednie wiekosci DKP, KKP i RKP dziewczgt
i chlopcow w wieku 7-9 lat. n: Dz.=977, Ch.=887

inclination angle of the lumbar-sacral spine (Alfa), the
thoracic-lumbar spine (Beta) and the upper thoracic
spine (Gamma) were successively corrected obtaining
optimal values as observed in the boys involved in the
study; however, the group of girls showed that the Alfa
angle assumed statistically significant larger values in

comparison to boys and closer the upper limit of
normal range. A similar tendency can be observed in
case of the distribution of Delta feature values, being
the sum of partial angles (Alfa+Beta+tGamma). The
angle (KLL) and depth (GLL-) of lumbar lordosis also
assumed the values close to the lower limit of normal
range. Therefore, it seems that higher values of the
torso extension angle (KPT) are a biomechanical
consequence of determined values.
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Ryc. 5. Srednie wielkosci DLL, KLL i RLL dziewczgt
i chtopcéw w wieku 7-9 lat. n: Dz.=997, Ch.=887
Fig. 5. Average values of DLL, KLL and RLL in girls and
boys aged 7 — 9 years. n: Dz. = 977, Ch. = 887
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Fig. 6. Average values of KPT, KPT- in girls and boys aged
7-9 years. n: Dz. = 977, Ch. = 887

Ryc. 6. Srednie wielkosci KPT, KPT- dziewczqt i chlopcéw
w wieku 7-9 lat. n: Dz.=977, Ch.=887

DISCOURSE

The analysis of body posture by means of a
photogrammetric method in 22 boys, half of whom
from a general education class and others from a sports
class, revealed a less proper body posture in boys from
a general education class as shown in the measurement
results: torso inclination angle — 5.46°, lumbar lordosis
angle — 168.92° thoracic kyphosis angle — 157.46 °,
compensation index — 10.09, thoracic kyphosis depth —
9.01 mm, torso inclination angle — 2.83° pelvic
inclination angle — 1.45 mm, maximal deviation of the
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spinal line C7-S1
from the straight:

Table 2. Average values of selected postural features in sagittal plane in the group of girls (n=108)

Feature Subsequent measurements and standard deviation
6.27 mm [14]. 1 sD |2 D |3 SD 4 SD 5 sD |6 SD
Weber [15, 16] Alfa 4.45 3.6 [543 351 [6.21 331 |7.87 348  [9.32 351 [11.87 |3.62
) Beta 8.87 211 [9.21 271 |9.67 264 |10.12 |2.32 |11.05  [2.32 |12.26 [2.41
believes that [Gamma [7.56 371 [8.32 327 |8.56 311 |9.61 337 [11.03  [3.48 1223  |3.64
. - Delta 21.03  [2.66 [23.4 121 [2412  [241  [26.81 [2.26  |29.65 |2.31 |37.43  [2.87
physical ~exercise DKP 24345 351 [24482 |4.11 |257.87 |13.64 |260.29 |12.68 |27651 |4.87 |284.7 |4.14
focused on body KKP 148.02 |1.89 |[148.87 |[2.66 |151.45 |2.54 [154.38 |[2.32 |156.92 [2.65 |158.2 |2.26
. RKP 156.76 |3.11 |157.45 |3.71 |165.32 |3.42 |169.87 |3.97 |175.32 |4.32 |187.2 |4.13
posture correction  [Gkp 28.76 |40l 2701|581 2654 |59 |24.28 |5.31  [23.03  |5.48 |21.7 4.14
: DLL 207.87 |3.62 |211.34 [3.44 23471 [3.48  |248.76 |3.91  |261.04 [2.41 |287.65 |4.65
cannot  influence KLL 148.95 [3.26 |149.21 |555 |150.2 |4.32  |152.37 |454 |156.04 |4.46 |1595 |4.68
structural changes RLL 111.38 [3.81 [119.03 [4.61 [125.45 |[3.28 131.37 [3.69 136.05 [4.01 [140.5 3.83
GLL- 2761 |5.81 [26.81 |5.21 [25.83 |5.38  |25.12 |558  [24.62  |4.37 |2283  |4.25
or bone growth. KPT 3.89 375 381 465 |3.8 312 |3.71 353 |37 221 |37 3.76
The central KPT- 5.69 6.11 [5.32 518 |4.32 642 |3.58 6.31 256 743 |21 6.32
European model Source: own study
appears to be more o )
i Table 3. Average values of selected postural features in sagittal plane in the group of boys (n=108)
logical as opposed
to the American Feature Subsequent measurements and standard deviation
. 1 SEE sb [3 ) 4 SD 5 SO [6 SD
system in terms of g 3.52 26 |459 3.37 [5.38 387 [6.21 243|781 3.32 [8.34 3.2
using  corrective Beta 8.12 241 [9.23 227 [9.78 212 [10.41  [331 [12.01  [2.48 |13.67 |2.81
] Gamma__ [8.31 353 [9.32 345 [9.65 349  [9.89 356 1007 (361 |11.6 3.87
exercises at Delta 20.01  |2.23 |2231 |2.65 |23.96 |2.69 |2543 |2.45 |28.76  |1.45 |32.87 |1.83
DKP 24712 |3.83 |248.27 |5.87 |254.89 |13.21 |271.27 |11.56 |285.21 |459 |297.71 |4.23
schools. However, KKP 14543 [2.56 |145.89 [2.01 [148.76 [2.79  [150.4 [2.13  |15456 |1.61 [157.4 |254
the whole point of  [RKP 159.78  |3.47 |160.38 [3.32 |165.76 |3.46  |176.89 [2.95 |18549 [3.54 |213.86 |3.49
. . GKP 2576 |5.87 |2411 |556 2315 |5.83 [22.27 |5.16  [21.04 |4.49 [20.4 5.38
these exercises is DLL 21592 [3.84 [21956 [3.75 [248.76 [3.75 24876 [3.61  [258.78 [3.82 [279.34 [3.54
KLL 153.01 |4.86 |154.72 |4.43 |158.11 |4.87 |158.11 |[3.14  |159.61 |3.58 |160.4  |4.51
that they should be RLL 112.32  [3.47 [119.03 [3.78 [137.65 [3.79  |137.65 |[3.43  |147.65 [3.21 [151.28 |[3.34
effective. It has GLL- 2768|558 |2654  |5.87 2312 |542 |23.12 |5.88  |2158 |451 |188 5.48
KPT 3.81 341 [381 375 [3.72 331 [3.58 3.62  [3.76 235 [3.8 3.67
been found that the KPT- 5.79 754 |5.32 6.71 [3.38 651 [3.72 568  [2.84 651 2.1 6.48

time preceding the
first menstrual
period in girls and mutation in boys is a critical
moment in preventive therapy [17, 18, 19, 20]. Hence,
corrective exercises to straighten posture, performed
during that period, reduce a thoracic kyphosis, increase
a lumbar lordosis and, in consequence, lead to
increased rotation and subsequent progression of
postural curvature with scoliotic changes. Despite a
number of methods and varieties in therapeutic
procedures, the treatment of scoliosis still poses a basic
problem for physiotherapists, rehabilitants, physical
education teachers and corrective gymnastics teachers.
Depending on the view of the complex process of
scoliosis-related changes, it is recommended to
conduct either symmetric exercises or exclusively
asymmetric exercises [21, 22]. Malawski [23] and
Karski [24] emphasize that improper exercises are used
in order to strengthen long dorsal muscles running
along the scoliosis chord and causing an auxotonic
pressure on the curvature which can strengthen
hypertonic tension of soft tissue affected by scoliosis.
Torell [25] reported that early therapy using focused
exercises preceded by early diagnosis leads to reduced
occurrence of scoliosis above 40 degrees by 63%. It is

Source: own study

necessary to establish a system of corrective actions
based on appropriately trained staff and a transparent
system of eligibility for correction groups, assuming
diverse groups in terms of postural defects. It is
required to promote and indicate the direction of
reasonably taken correction so that to increase its
effectiveness and efficiency [26].

CONCLUSIONS
1. Corrective activities within the ‘Keep your body

straight’ program combined with education of
parents are effective means in the correction

process of body postures  concerning
physiological spinal curvatures in children aged
7-9 years.

2. Physical activity applied within the program
significantly influenced all the features describing
lumbar lordosis, thoracic kyphosis and trunk
verticality.

3. The effectiveness of the program can be enhanced
by an individual approach to every ‘incorrect’
posture in a child, which could not be achieved
due to insufficient school funds.
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