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Poczuj sie bezpiecznie

INTER Fizjoterapeuci
Dedykowany Pakiet Ubezpieczen

Zaufaj rozwigzaniom sprawdzonym w branzy medyczne;.
Wykup dedykowany pakiet ubezpieczen INTER Fizjoterapeuci, ktéry zapewni Ci:

= ochrone finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta
— NOWE UBEZPIECZENIE OBOWIAZKOWE OC

— Ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego

— ochrone finansowg zwigzang z naruszeniem praw pacjenta

— odszkodowanie w przypadku nieszczesliwego wypadku
— profesjonalng pomoc radcow prawnych i zwrot kosztow

obstugi prawne;

Nasza oferta byta konsultowana ze stowarzyszeniami zrzeszajgcymi fizjoterapeutdw tak, aby najsku-
teczniej chronic¢ i wspierac Ciebie oraz Twoich pacjentow.

» Skontaktiuj sie ze swoim agentem i skorzystaj z wyjatkowej oferty!
Towarzystwo Ubezpieczen INTER Polska S.A.

Al. Jerozolimskie 142 B @
02-305 Warszawa E I!' l! I

www.interpolska.pl UBEZPIECZENIA
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Physiotherapeutic procedure
in a patient after the first
artificial heart implantation

in Peland - SynCardia

Total Artificial Heart (TAH] (
Postepowanie

fizjoterapeutyozne C
u pacjenta po pierwszej

w Polsce implantacji
sztucznego serca — SynCardia
‘Total Artificial Heart
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B.A.D. - Boundaries Are Dumb - the first Polish clothing brand
dedicated primarily to all amputees but also to all open-minded
people who do not recognise the limitations in their lives. In order
to meet the expectations of our clients, we are creating the
highest quality products with special reinforcements and systems
to facilitate the removal. Stylish and comfortable - our modern,
minimalist design emphasises the versatility of B.A.D.
All products are made in Poland from first-class cotton because
customer satisfaction is crucial to our brand. Say “Ne” to
limitations and answer the question, “Are you ready to be
B.A.D.””

DESIGNED FOR PEOPLE
WHO CAN’T RESPECT
BOUNDARIES

MEN’S FABRIC TROUSERS
FOR RIGHT AND LEFT-SIDED
FEMORAL PROSTHESIS USERS

Comfortable fabric trousers that look ordinary on the
surface. However, thanks to the use of a zipper
placed under the flap on the outside of the left or right
leg will allow you to unfasten and freely adjust the
prosthetics without having to remove your pants

They are fitted with an elastic waistband supported by
string to tie. The product is made of high-quality fabric
with the addition of elastane, which improves the comfort
of use.

There is a short zipper on the left leg in the inner seam at
thigh level, allowing easy access to the valve.

An additional improvement is a reinforcement in the
area of the bend in the knee and on the back of the pants,
the place that wears off more quickly from sitting.

S ©

bad_clth_ BAD - Boundaries Are Dumb

www.instagram.com/bad_clth_/ www.fb.com/BoundariesAreDumb

www.bad-clth.com



Pomoc w optymalizacji procesu
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ROZNE OKRESY CHOROBY | ZDROWIENIA

REDAKCIA NAUKOWA
Dariusz Biatoszewski
Krzysztor Klukowski

Iwona Sarzyﬁska-Di‘usosz
Jan Szczegielniak
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W CHOROBACH UKtADU
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Wybrane zagadnienj
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The 2nd \

International Conference On Multidiscipline Education

Empowering Minds: Navigating the Future of Education

Keynote Speakers Opening Remarks

H. Herman Suherman, $.T. M.AP.

Regent of Cianjur
Indonesia

Prof. Kerry J. Kennedy

The Then Hong Kong Institute of Education
Hongkong

Deden Nasihin, 3.508.1, MXP
Deputy Chairman of DPRD
Cianjur, Indonesia

Prof. Madya Ts. Dr. Arumugam Raman

Universiti Utara Malaysia
Malaysia

Prof. Dr. H. Dwidja Priyatno, SH., MH., Sp.N

Rector of Suryakancana University
Cianjur

Prof. George Arief D Liem
Nanyang Technological University
Singapore

Dr. H. Munawar Rois, M.Pd

Dean of Faculty Of Education Teacher Training
Suryakancana University Cianjur

Dr. Erick Burhaein, M.Pd., AlF0

Universitas Ma'arif Nahdlatul Ulama Kebumen

Indonesia Publication Options

- International Journal of Learning

Teaching and Educational Research (Scopus Q3)
Sub Theme - Hong Kong Journal of Social Sciences (Scopus Q4 dan WQOS)
- Blended Learning - International Journal of Disabilitas and Health Sciences
- Curiccula (Scopus Q4)
- Early Childhood Education - Polish Journal of Physiotherapy (Scopus Q4)
- Educational Leadership - The International Society for Technology Educational
- Educational Psychology and Sciences (ISTES)
- Education Programs and Teaching (Proceedings are indexed in Scopus)
- Foreign Languages Education - Al-Ishlah : Jurnal Pendidikan (Terindeks SINTA 2)
- Health 5 - Edu Sportivo: Indonesian Journal of Physical Education
- Health Education (Terindeks SINTA 2)
- Higher Education - Journal Elemen (Terindeks SINTA 2)

- Innovative Methodologies in Learning

P RAMaraTor QUanititive FacanrcH - Journal Sport Area (Terindeks SINTA 2)
- Learning Environments

- Journal Teori dan Aplikasi Matematika (Terindeks SINTA 2)
- Methodology of Sport and History of Physical Culture

and Sport Conference Registration Fees

- Multimedia in Digital Learning

- Physical Activity and Health

- thsical Educa{ion @ General Participants 50 K

- Public Health Host Student Presenters 400 K Bank Mandiri BNI BRI

- Sport Sciences General Presenters S00 K | 1820006898530 0622468257 | 010501070965501

- Teaching and Assessment
- Teaching Disability

- Virtual and Augmented Reality Learning Environments
Important Dates

a.n D. Nurfajrin Ningsih

18 March 2023 - 30 May 2023 1 June 2023 - 20 July 2023 1 - 20 July 2023 20 July 2023 - 2 August 2023 27 July 2023 - 2 August 2023 5 August 2023  September - December 2023
Abstract Arrangement Full Paper Acceptance Payment Due Full Paper Review Anouncement of Full Paper Conference Day Full Paper Publication
Acceptanced

Contact Person @ +62 877-7879-4797 Rani Sugiarni

Organized by:

Faculty of Education Teacher Training
Suryakancana University Cianjur, Indonesia

JI. Pasir Gede Raya, Bojongherang, Cianjur, Indonesia
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Wysoka jakkos¢ materiatow
- oddychajace siatki i naturalne skory
Dostosowujq sie do stopy,
utrzymujq je w suchosci

i zapobiegajq przegrzewaniu

/—\ Zwiekszona
szerokosc i gtebokos¢

w obrebie palcéow
i przodostopia
Minimalizuje ucisk

i zapobiega urazom

Ochronna przestrzen
Trzy _ Zwickszona na palce - brak szwow
rozmiary Podwyzszona przestrzen w rejonie przodostopia
szerokosci tegosc na palce Minimalizuje mozliwos¢ zranieri

WSKAZANIA

- haluksy - wktadki specjalistyczne - palce miotkowate, szponiaste - cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawow
- béle piety i podeszwy stopy (zapalenie rozciegna podeszwowego - ostroga pietowa) - ptaskostopie (stopa poprzecznie ptaska)
- bole plecéw « wysokie podbicie « praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki

- modzele - protezy - odciski - urazy wplywajace na Sciegna, miesnie i kosci (np. Sciegno Achillesa) - wrastajace paznokcie

AKALMED

lwona FPenz, Poznard

ul. Wilczak 3

61-623 Poznan

tel. 61 828 06 86

fax.61 828 06 87

kom. 601 640 223,601 647 877
e-mail: kalmed@kalmed.com.pl
www.kalmed.com.pl




26. Sympozjum Sekcji Rehabilitacjil ¥ .
Kardiologiczne; i Fizjologii Wysitku = <

Polskiego Towarzystwa Kardiologicznego

11-13 maja 2023, Wista, Hotel STOK

www.rehabilitacja2023ptk.pl

Rehabilitacja kardiologiczna i fizjologia wysilku — zapraszamy do rejestracji na wyjatkowa konferencj¢ w Wisle

W dniach 11-13 maja w Hotelu Stok Wisle odbedzie si¢ wyjatkowe i interdyscypliname spotkanie specjalistow z calej Polski — 26. Sympozjum Sekeji

Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towarzystwa Kardiologicznego. Serdecznie zapraszamy do rejestracji.
26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towarzystwa Kardiologicznego to coroczne spotkanie specjalistow, zajmujacych si¢ rehabilita-
cja kardiologiczna, prewencja chorob uktadu krazenia i innymi formami aktywnosci fizycznej, ktéra ma prowadzi¢ do poprawy stanu naszego zdrowia.

Ta trzydniowa konferencja przeznaczona jest dla lekarzy kardiologdw, specjalistow rehabilitacji medycznej oraz innych specjalnosci, ktorzy w swojej co-
dziennej praktyce zajmuja si¢ rehabilitacja i fizjologia wysitku, ale takze dla fizjoterapeutow, pielegniarek, technikéw i przedstawicieli innych zawodow medycznych, zainteresowa-
nych tematyka spotkania, oraz studentow.

Jakie tematy zostana poruszone podczas konferencji?

26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku to konferencja, na ktora zaproszeni zostali wybitni specjalisci z dziedziny kardiologii i nie
tylko. Podczas wydarzenia wygloszonych zostanie prawie 100 wyktadow merytorycznych w ciggu az 20 sesji. Uczestnicy beda mieli rowniez szans¢ na udzial w sesjach przypadkow kli-
nicznych, intensywnych warsztatach, a takze panelach dyskusyjnych. To wydarzenie cechujace si¢ duza interdyscyplinarno$cia, dlatego z pewnoscia kazdy znajdzie co$ dla siebie.

Podczas wydarzenia kompleksowo pochylimy si¢ nad dziedzing rehabilitacji kardiologicznej i fizjologii wysitku. Wérod tematéw wiodacych znajduja sie:
rehabilitacja w dobie pandemii i po pandemii COVID-19;
telerehebilitacja i rehabilitacja hybrydowa;
rehabilitacja kardiologiczna w specyficznych grupach pacjentow;
¢ programy KOS-zawat i KONS;
nowe standardy ESC, PTK i SRKiFW;

« Testy wysitkowe i testy spiroergometryczne

* monitorowanie wysitku fizycznego;

* prewencja pierwotna i wtrna chorob sercowo-naczyniowych;

« farmakoterapia pacjentow rehabilitowanych kardiologicznie i nie tylko;
 sport i aktywnos$¢ sportowa w kardiologii;

« czynniki ryzyka chorob uktadu krazenia.

Program merytoryczny wydarzenia jest niezwykle bogaty i angazujacy. Warto podkresli¢ takze, iz na konferencji pojawia si¢ specjalne sesje wyktadoéw pro-
wadzone przez zaproszone sekcje i asocjacje Polskiego Towarzystwa Kardiologicznego, m.in. Sekcje¢ Kardiologii Sportowej, Asocjacje Niewydolnosci Serca, Asocjacje Elektrokar-
diologii Nieinwazyjnej i Telemedycyny, Sekcje Pielegniarstwa Kardiologicznego i Pokrewnych Zawodow Medycznych, ,.Klub 307, Sekcje Farmakoterapii Sercowo-Naczyniowej,
Sekeje Prewenciji i Epidemiologii, a takze Polskie Towarzystwo Medycyny Sportowe;.

)

.

)

w»Pandemia wymusila na nas zmiane¢ paradygmatu rehabilitacji kardiologicznej”

Organizatorami wydarzenia sa wydawnictwo naukowe Evereth Publishing oraz Sekcja Rehabilitacji Kardiologicznej i Fizjologii Wysitku Polskiego Towa-
rzystwa Kardiologicznego (SRKiFW). Przewodniczaca Komitetu Naukowego jest prof. dr hab. n. med. Malgorzata Kurpesa, Wiceprzewodniczacymi — prof. dr hab. n. med. Anna
Jagier, dr hab. n. med. Dominika Szalewska, a Komitetu Organizacyjnego — dr n. med. Bartosz Szafran.

Dr n. med. Agnieszka Mawlichanow, Przewodniczaca SRKiFW, podkresla, iz ostatnie Sympozjum miato miejsce w 2019 r. w Wisle. W tym czasie udato si¢

zorganizowa¢ wydarzenie w formule online, jednak zdaniem Przewodniczacej obecnie ,,wszyscy spragnieni jesteSmy spotkania osobistego, wymiany do$wiadczen i bezposrednich
rozmoéw, nie tylko na sali wyktadowej, ale i w kuluarach”.
— Cztery lata w sporcie to pelna olimpiada, a w naszej dziedzinie kardiologii mozna powiedzie¢ — cata wiecznosé. Pandemia wymusita na nas zmiane paradygmatu rehabilitacyi
kardiologicznej, miedzy innymi stworzyta pole dla rozwoju modelu hybrydowego i monitorowanego telemedycznie. W tym czasie ukazato sig wiele waznych dokumentow, stworzo-
nych przez polskie i europejskie towarzystwa kardiologiczne, dotyczqce rehabilitacji, prewencji i aktywnosci fizycznej. Dynamicznie w naszym kraju rozwija sie tez program KOS-
zawat, przynoszqcy liczne korzysci, ale tez budzqcy kontrowersje. O tym wszystkim i jeszcze wielu innych sprawach pragniemy podyskutowac w czasie naszego majowego spotkania
— zapowiedziata dr Mawlichanow.

Rejestracja na 26. Sympozjum Sekcji Rehabilitacji Kardiologicznej i Fizjologii Wysitku mozliwa jest na stronie internetowej konferencji rehabilitacja-
2023ptk.pl/rejestracja/. Informacje na temat optaty zjazdowej 1 wydarzen towarzyszacych znajduja si¢ tutaj: rehabilitacja2023ptk.pl/oplata-konferencyjna/.

Informujemy jednoczesnie, iz liczba miejsc na konferencji jest ograniczona, dlatego warto zarejestrowac si¢ juz dzisiaj.
Serdecznie zapraszamy do Hotelu Stok w Wisle!




Dotlacz do najstarszego polskiego
towarzystwa naukowego
Zrzeszajacego fizjoterapeutow.

Polskie Towarzystwo Fizjoterapii
od 1962 roku jako sekcja PTWzK

od 1987 roku jako samodzielne stowarzyszenie

e czlonek WCPT 1967-2019
czloneK ER-WCPT 1998-2019

projektodawca ustawy o zawodzie

L
" : joterapeuty (lipiec 2014)
Pracujemy w:
15 oddziatach wojewddzkich

10 sekcjach tematycznych

WWW/f'/jotera/ﬁ/a.org.pl

Deklaracja czlonkgwska dostepna jest w zakladce w/mgnu strony
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Restitution of the size of postural features in the frontal plane
after loading with the weight of school items carried with the
right and left hand in 7-year-old pupils of both sexes

Restytucja wielkoSci cech postawy w ptaszczyznie czotowej po obcigzeniu masg transportowanych
przyborow szkolnych w trybie ciggu lewg i prawg rekg uczniow obojga ptci w wieku 7 lat

Mirostaw Mrozkowiak(A:B.C.D.EF.G)

Gabinet Fizjoterapii AKTON, Warszawa / Physiotherapy Office AKTON, Warsaw, Poland

Abstract

Introduction. The analysis of the pupil’s environment is a set of stressors in the field of human ecology consisting not only of
the genetic factor but also of the epigenetic one. Material and methods. The study of body posture was carried out in a group
of 65 pupils at the age of 7, using the mora projection method in the following eight positions: (four positions for the right-
hand thrust and four for the left-hand thrust): 1- habitual posture, 2 - posture after pulling a container with school supplies
with one hand for 10 minutes, 3 - one minute after removing the load, 4 - two minutes after removing the load. The
measurement of physical fitness was performed using the Sekita test. Results. The significance of differences between
measurement 1, 2, 3, and 4 was analysed to determine the restitution of the size of traits after loading and their correlation
with physical fitness to examine the relationship with the studied differences. Conclusions. (1) After removing the load,
statistically significant restitution occurred after the first and second minute. Restitution was incomplete. (2) In right-hand
carriage by boys, endurance significantly correlated with restitution, and among girls it was additionally speed and agility. As
regards girls, physical fitness revealed more frequent relationships with restitution. (3) In left-hand carriage by boys, after the
first minute, restitution correlated with endurance, power, agility and overall physical fitness, and after two minutes,
additionally with strength, while among girls with strength, power, and endurance. After two minutes, restitution correlated
with speed and agility in addition to the abovementioned postural features. As far as girls are concerned, physical fitness more
often correlated with restitution. (4) Due to incomplete restitution after one and two minutes, asymmetrical carriage is not
recommended to children aged 7 years. Physical fitness demonstrated by children does not lead to full restitution of the
examined postural features, which suggests its low level and immature correctional and compensational processes.

Key words:
schoolbags, body posture, mora projection, physical fitness, restitution

Streszczenie

Wstep. Analiza Srodowiska ucznia to zbior stresoréw pola ekologii cztowieka, mieszczacy w swoich granicach nie tylko
czynnik genetyczny, ale takze epigenetyczny.

Material, metoda. Badania postawy ciata przeprowadzono w grupie 65 uczniéw w wieku 7 lat metoda mory projekcyjnej w 8
pozycjach (4 dla ciagu reka prawa i 4 dla ciggu lewq): 1 - postawie habitualnej, 2 - postawie po 10-minutowym ciggnieciu
pojemnika z przyborami szkolnymi jednoracz, 3 - po jednej minucie od zdjecia obcigzenia, 4 - po dw6ch minutach od zdjecia
obcigzenia. Dokonano pomiaru sprawnosci fizycznej testem Sekity.

Wyniki. Analizowano istotnos¢ r6znic miedzy 1 a 2, 3 i 4 pomiarem dla okreslenia restytucji wielkosci cech po obcigzeniu oraz
ich korelacji ze sprawnoscia fizyczng dla zbadania zwiazku z badanymi réznicami.

Whioski. 1. Po wykluczeniu obcigzenia nastgpita istotna statystycznie restytucja po pierwszej i drugiej minucie. Restytucja
byta niepetna. 2. W transporcie prawa reka przez chtopcéw z restytucja istotnie zwigzana jest wytrzymato$é¢, wéréd dziewczat
dodatkowo szybko$¢ i zwinnos¢. W przypadku dziewczat sprawnos¢ fizyczna wykazuje czestsze zwigzkKi z restytucja. 3.

W transporcie lewa reka przez chtopcéw z restytucja po pierwszej minucie zwigzana jest wytrzymatos¢, moc, zwinno$¢é

i ogdlna sprawnos¢ fizyczna, po drugiej dodatkowo z sita, wsrod dziewczat z sitg, moca i wytrzymatoscia. Po drugiej
dodatkowo z szybko$cig i zwinnoScia. W przypadku dziewczat sprawnos¢ fizyczna wykazuje nieco czestsze zwigzki

z restytucja. 4. Ze wzgledu na niepeing restytucje po 1 i 2 minucie asymetryczny transport nie jest wskazany przez dzieci

w wieku 7 lat. Posiadana przez dzieci sprawnos¢ fizyczna nie doprowadza do petnej restytucji badanych cech postawy, co
Swiadczy o jej niskim poziomie i niedojrzatych procesach korekcyjno-kompensacyjnych.

Stowa Kluczowe:
plecak, postawa ciata, mora projekcyjna, sprawnos¢ fizyczna, restytucja
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Introduction

"According to the Institute of Mother and Child, the average
pupil must carry on its back up to 10 kg each day, while the
weight of its backpack should not exceed 4.5-5 kg, which is 10-
15% of its body weight. As indicated by the Department of
Protection and Promotion of Child and Youth Health at the
Institute of Mother and Child, currently, as many as 90% of
children in Poland suffer from postural defects, especially
regarding the spine, knees and feet. The visit of the State Sanitary
Inspection (Sanepid) in 2009 showed that student schoolbags
were two kilos heavier on average than they should have been.
The studies conducted by the Krakow Sanepid in 2010 revealed
that schoolbags were too heavy at every stage of school
education. The weight of schoolbags increases as the pupils' body
weight goes up. In one of Warsaw's schools, students do not have
schoolbags at all. Children's desks have a special desk top with
books and necessary school accessories underneath. Although
observations have revealed that most public primary schools
have special lockers, children's schoolbags do not weigh radically
less. Practical experience has shown that students take most
books home due to their homework." [1]. The issue concerning
the effects of the weight load of school supplies has been dealt
with by Bogdanowicz [1], Hagner et al. [3], and Annetts [4]. The
literature review has demonstrated that the restitution of the size
of postural features after loading has been already discussed by
Mrozkowiak et al. [5, 6, 7] and Romanowska [8]. Other authors
have studied mainly the impact of load on the selected values of
body posture features, among others, Bajorek et al. [9], Barczyk-
Pawelec et al. [10], Dolata-fubkowska et al. [11], Drzat-Grabiec
et al. [12], Grabara et al. [13, 14], Stoniewski et al. [15],
Slezynski et al. [16], Utake et al. [17], Wojtkow et al. [18],
Zeyland-Malawka [19], and Zurek et al. [20]. Based on the
above-cited works, a general conclusion can be drawn that the
course of posturogenesis is modulated by every physical effort,
and particularly intensively by sports training. It is the body
posture that becomes typical for a sports discipline; therefore,
a different posture can be observed in gymnasts, swimmers,
athletes, horse-riders, shooters or archers.

The author's interest in this topic stems from the persistently high
percentage of static posture disorders in the oldest group of pre-
school children and the primary grades 1-3, from the
permanently expressed opinion on the negative effects of the
carriage of school supplies on static posture and from the lack of
unequivocal recommendations for optimal carriage and
contraindications of the negative transporting of school supplies.
The general purpose of the research program is an attempt to
determine the influence of the weight load of school supplies
transported in the school way, that is, on the right shoulder, on
the left shoulder, on the back, on the chest, on the back and chest,
obliquely on the left shoulder and on the right hip, and obliquely
on the right shoulder and on the left hip. The partial goal is to
show the restitution of the values of selected postural features
after removing the weight load of the container with school
supplies pulled with the left or right hand in the frontal plane.

Research material

The research was conducted in accordance with the principles
of the Helsinki Declaration, and for research purposes the
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consent of: a pupil, its legal guardian, tutor, kindergarten
management, and bioethics committee (KEBN 2/2018, UKW
Bydgoszcz) was obtained. The type of biomechanical body
static disorders was not an exclusion criterion for participation
in the research program. The division of respondents into rural
and urban environment was abandoned due to the fact that this
feature would never determine the homogeneity of the group,
but only the blurred cultural and economic border of both
environments. The age of the children was defined by the
number of completed months of life on the day of each test.
The study included 65 children from randomly selected
kindergartens of the Zachodnio-Pomorskie and Wielkopolskie
Voivodships. The research was carried out from 27 May 2019
for nine consecutive days, always between 9 a.m. and 2 p.m.
and in the same properly prepared room. On the first day, all
children participated in the training during which they were
provided by the researcher with the necessary information on
the purpose, course and behaviour during the study. Children
were also encouraged to maintain the anthropometric points
marked on the skin. During the measurements, the preschool
teacher’s assistant of the examined group was always present,
which was to ensure the emotional stability of the children.
The accepted rules of the research procedure were observed
during the study.

The total of 65 pupils participated in the program with 53.84%
(35 individuals) being girls and 46.15% being boys (30
individuals). The average body weight (Mc) among girls was
24.46 kg and body height (Wc) was 123.87, whereas among
boys the values were 24.56, kg, 123 cm, respectively. All
children had a slender body type according to Rohrer's weight-
height ratio (IR).

Research methods

Overall physical fitness

The Wroclaw fitness test for children between the age of 3 to 7
years was used to diagnose children's physical fitness [22].
According to the author, the test has a high degree of
reliability and is adequate in terms of discrimination power
and difficulty level [23]. The proposed test consists of four
trials conducted in the form of the Sport Day, which
significantly increased their motivation to exercise in the
presence of parents. The author added the fifth test -
endurance. P.w. — standing start, Movement — a 300-meter run.
The running time from start to finish was assessed. If the child
did not finish the race, it received "0" points. The race took
place on the recreational path with a hardened surface,
observing all safety rules.

Body posture

The measurements were carried out according to the
developed procedure, always with the same tools and by the
same people. The presence of the teacher’s assistant was
dictated by the need to minimize the time elapsing from
removing the load until the second recording of the postural
feature values. The load time for children was the average
time taken to travel from home to school and was 10 minutes
as specified in the survey by the pupil's guardian. On the other
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hand, the load was determined by averaging the mass of school
supplies carried by first grade children from a randomly selected
primary school. In the second position a spring dynamometer
was used. The proximal end with a handle was held by the
examined person, and the distal end with the cord was stabilized.
The manner of holding and thrust of the dynamometer handle
imitating the handle of the pulled container was in no way
affected. The angle of the cord line corresponded to the
individual inclination angle of the handle of the carried container
with school supplies and was from 40° to 45°. The pulling force
indicated by the dynamometer ranged from 1 kg to 2 kg.

The measurement of the selected postural features was
conducted in four positions related to the left-hand thrust (Fig.
1) and four positions related to the right-hand thrust (Fig. 2):
Position 1: habitual posture (Fig. 3).

Position 2: posture with asymmetric load pulled with one hand
(Fig. 1, 2).

Position 3: posture after one minute from removing the load
(Fig. 3).

Position 4. posture after two minutes from removing the load
(Fig. 3),

Fig. 1. Position 2: demonstration of a posture with Fig. 2. Position 2: demonstration of a posture with
asymmetrical loading pulled with the left hand asymmetrical loading pulled with the right hand
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Fig. 3. Position 1: Habitual posture

10

Each research day, children were subjected to four positions of
load. On the first day, measurements included all children in
positions 1, 2, 3 and 4 with the right-hand thrust and on the
following day - in positions 1, 2, 3 and 4 using the left-hand
thrust. In this way, the authors tried to exclude overlapping of
postural muscle fatigue during examination from one position
to another. On each day, the first recording of the values of
postural features took place in a habitual posture, and the
second one in the last 5 seconds of the assumed time of the
current posture with load. The third recording took place in the
habitual posture one minute after the load was removed, and
the fourth one in the existing posture two minutes after
removing the load. This is in line with the author's previous
research results which have shown that after this time the traits
can have the initial values. When diagnosing the habitual
posture in the first edition, it could be assumed that the
position was appropriate and relatively constant for each
student. However, to maintain research reliability, it was
assumed that any inconsistency with the feature values from
the first edition of measurements could influence the final test
result. Therefore, before applying the body posture load
provided for in the procedure, the characteristics of habitual
posture were always identified as a reference for subsequent
dynamic changes in the diagnosed postural features. The
height and weight of children as well as the weight of carried
school accessories were measured with a medical scale before
the first day of the study.

The measuring stand dedicated for the assessment of selected
postural features consisted a computer, a card, software, a di-
splay monitor, a printer and a projection-reception device with
a camera to measure selected parameters of the pelvis-spine
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complex. The test site and the camera were levelled in the sa-
gittal and frontal planes according to the camera's spirit levels
and in the transverse plane in relation to the child's toe lines.
Obtaining the spatial picture was possible thanks to displaying
the lines of strictly defined parameters on a child’s back. The
lines, falling on the skin of the child got distorted depending on
the configuration of the surface. The applied lens ensured that
the imaging of the subject could be received by a special optical
system with a camera, then transmitted to the computer monitor.
The distortions of the line imaging recorded in the computer
memory were processed through a numerical algorithm on the
topographic map of the investigated surface [24]. The obtained
image of the back surface enabled multi-faceted interpretation
of body posture. In addition to assessing the torso asymmetry in
the frontal plane, it is possible to determine the values of angu-
lar and linear features describing the pelvis and physiological
curvatures in the sagittal and transverse plane. The most impor-
tant thing in this method is the simultaneous measurement of all
real values of the spatial location of individual body sections.
Due to the research methodology, the authors resigned from
examining a child standing on the strain gauge mat. In this me-
thod it is vital to measure all real values of the spatial location
of individual body sections simultaneously.

To minimize the risk of measurement errors as regards selected
postural features, the following test procedure was developed
[21]:

1. The habitual posture of the subject with a thin and bright
necklace against the background of a white, slightly
illuminated sheet: free, unforced posture, with feet slightly
spaced apart, extended knee and hip joints, arms dangling
along the torso and eyes directed straight ahead, back to the
camera in the appropriate distance from it.

2. Marking the following points on the skin of the child’s back:
the peak of the spinous process of the last cervical vertebra
(C,), the spinous process at the peak of thoracic kyphosis
(KP), the spinous process at the peak of lumbar lordosis (LL),
the place where thoracic kyphosis goes into lumbar lordosis
(PL), lower shoulder blades (L1 and Lp), upper posterior iliac
spines (Ml and Mp), vertebra S1 and point SP. A white
necklace was placed on the neck of the subject for the purpose
of unambiguous marking of points B1 and B3, and long hair
was tied.

3. After entering the necessary data about the respondent
(name and surname, year of birth, body weight and height,
remarks on: the condition of knees and heels, chest, injuries,
surgical procedures, musculoskeletal disorders, gait, etc.),
a digital image of the back and feet is recorded in the computer
memory in each of the four positions from the middle phase of
exhalation.

4. Having saved the mathematical characteristics of photos
into the computer memory, the size of the features describing
the body posture spatially is printed, Fig. 4.

5. The recorded images are processed without the participation
of the examined individual.
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MAGMAR Olsztyn
Mirostaw Mrozkowiak
tel.602 529 652
KOMPUTEROWE BADANIE POSTAWY CIALA
Nazwisko: Wzrost: 119 cm, Rok ur. 1993 ,

Dane: 1ISPIMK\OCIOLL00, Data badania: 2000-12-02, Wydruk dnia,2001-01-23

Wywiad: Uwagi:
Parametry globalne
Dlugos$¢ kregostupa DCK 346.6 [mm] czyli 29.1 % wzrostu
Katy pochylenia [st] : ALFA 10.1, BETA 152, GAMMA 139, Lacznie:
Kat pochylenia tulowia: KPT 6.3 [st]. Wskaznik kompensacji 3.8 [st]
Kifoza piersiowa
DLL_C7 DKP 309.9 [mm] (89.4%) Kat KKP 1509 [st]

D.PL_C7 RKP 195.7 [mm] (56.5%) Gle¢bokos¢ GKP 32.7 [mm] (WKP 0.167)

Lordoza ledzwiowa
DSI_KP DLL 271.2 [mm] (78.2%) Kat KLL 154.7 [st]

DS1_PL RLL 1509 [mm] (43.5%) Glgbokos¢ GLL -30.8 [mm] (WLL -0.204)

Plaszczyzna czolowa
Kat nachylenia tulowia KNT 1.4 [st]
Lewy bark wyzej o 82 [mm] Kat linii barkéw KLB -1.7 [st]
Llopatka wyzej o 6.1[mm] ( -2.4st)(UL), blizej o 20.6[mm] ( -8.0st)(UB)
R. oddal. lopatek od kregostupa OL: 2.4 [mm] (1.7%)
Lewy tr.talii wyzszy o -46.2 [mm] (TT) szerszy o -14.7 [mm] (TS)
Miednica: kat nachylenia KNM 15 [st], kat skrgcenia KSM -6.4 [st]

Wsp.asym.barkéw wzgledem KK WBS=-10.5 (-3.8%), wzg.C7 WBC= 6.3 (2.3%)
Wsp.asym.bark-miednica pion WBK= 10.2 (1.9%) poziom WBX= -10.5 (-5.3%)

Maks. odch. Lwyrost. kol. od C7_S1 UK 111 [mm] na wys.Thé
OPIS

Producent aparatury do Komputerowegc Badania Postawy Ciaka, stép,...:
CQ Elektronik Sustem, mgr inZ. Artur Swierc, ul.Na Miskich Eakach 19/2, Hrockaw, tel. 8601 794162
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Fig. 4. Worksheet of measurement results for body posture features of the pelvis-spine complex
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Research subject

The Wroctaw fitness test allows one to determine the level of
strength, power, speed and agility of preschool children. The
author enriched the Sekita test with an endurance test.
Definitions of examined conditioning and comprehensive
motor skills are generally available in the literature.

The measuring device defines several dozen postural features.
Sixteen angular and linear features of the spine, pelvis and
torso in the frontal plane as well as body mass and height were
selected for statistical analysis. The authors appreciated the
need for the most reliable and spatially full view of the child's
body posture, which allowed full identification of the
measured factors, Fig. 4, Tab. 1.

Research questions and hypotheses

The following research questions arise from the research
objective:

1. Does the adopted method of carrying the mass of school
supplies, significantly affecting the static body posture in the
frontal plane, cause the subsequent restitution of the values of
disturbed postural features?

2. Which element of physical fitness significantly affects the
value of restitution after the first and which after the second
minute and does it depend on the right or left hand thrust?

My own study results and the analysis of available literature
suggest that:

1. The adopted method of carrying the mass of school
supplies, significantly affecting the static body posture in the
frontal plane, causes restitution of the values of disturbed
postural features after the first and second minute.

2. Restitution of the values of postural features after the first
and second minute is affected most significantly by endurance,
agility, power, and speed and least significantly by strength.

Statistical methods

Only the results achieved in accordance with the adopted
procedure were qualified for statistical analysis and were
implemented in the IBM SPSS Statistics 26 program. At the
initial stage, Shapiro-Wilk and Kolmogorov-Smirnov tests
were used to check whether the distributions of the analysed
variables were consistent with the normal distribution. For
most variables, statistically significant deviations from the
normal distribution were found at p < 0.05. Therefore, it was
decided to apply nonparametric tests and coefficients in
statistical analysis. The Wilcoxon rank test was used to
determine whether there was a statistically significant
difference (change) between the two measurements of quotient
variable (in the same group) the distribution of which
significantly deviated from the normal. The following symbols
were used in the tables: M — arithmetic mean, Me - median,
SD — standard deviation, Z — Wilcoxon test statistics, "p" —
significance of the Wilcoxon test. Spearman's rho correlation
coefficient was applied to establish any statistically significant
correlations between variables measured at the quotient level
whose distribution significantly deviated from normal.
Significance levels were set at p < 0.05. If correlation is
statistically significant at the level of p < 0.05, then the
correlation coefficient rho should be interpreted. It may range
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Tab. 1. List of registered features of the torso, body weight and height

Parameters

Description

Frontal plane

Defined as deviation of the C,-S, line from the vertical axis to the

1 KNT- d .
carees Angle of body bent to the side left
) KNT e Defined as deviation of the C7-$1 line from the vertical axis to the
right
Angle of shoulder line, right
3 KLB degrees shoulder up Angle between the horizontal line and the straight line passing through points
B2 and B4
Angle of shoulder line, left PLBW=LBW —PBW
4  KLB- degrees shoulder up
Angle of scapula line, right
5 UL degrees scapula up
Angle between the horizontal line and the straight line passing through points
Angle of scapula line, left LlandLp
6 UL- degrees scapula up
Lower angle of left scapula more
7 OL mm distant Difference in the distance of lower angles of scapulas from the line of
spinous processes measured horizontally along the lines passing
Lower angle of right scapula more through points £.1 and £p
8 OL- mm distant
9 T mm Left waist triangle up Difference in the distance measured vertically between points T1 and T2 and
points T3 and T4
10 T mm Right waist triangle up PLTT=LIT-PTT
Left waist triangle wider
11 TS mm . . . . e .
Difference in the distance measured horizontally between straight lines passing
12 TS— mm . o . through points T1 and T2 and points T3 and T4
Right waist triangle wider
13 KNM degrees Pelvis tilt, right ilium up
Angle between the horizontal line and the straight line passing through
Pelvis tilt, left ilium up points M1 and Mp
14  KNM- degrees
s UK mm Mz?lx1mum inclination of the
spinous process to the right
Maximal deviation of the spinous process from the line from S;. The distance is
measured in horizontal line
6  UK- mm Ma?(lmum inclination of the
spinous process to the left
Cechy morfologiczne / Morphological features
17 Me kg B e Measurement of body height and \?velght conducted by means of a digital
medical scale
18 We cm Body height

All tables — own source
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from -1 to +1. The more distant the coefficient is from 0 and
the closer it is to -1 or +1, the stronger the correlation.
Negative values mean that as the value of one variable
increases, the value of the other variable decreases. On the
other hand, positive values show that as the value of one
variable increases, the value of the other variable increases.
There was also made an analysis of the correlation between the
results of five physical fitness tests and the average difference
between measurement 2 and 3 and measurement 3 and 4
relating to the values of features in the posture assumed during
the right and left hand thrust, broken down by sex. The
difference between the measurements was given in absolute
values, so that negative differences would also indicate the size
of the change. We took into account only those pupils who had
been subjected to both physical fitness tests and body posture
measurements, which considerably reduced the size of the
group involved in the study. For this reason, it was impossible
to calculate correlations for some variables. If this is the case,
there are empty cells in the tables. Statistically significant
correlations are marked with a grey background.

Individual values of postural traits are expressed in various
ranges so it is not possible to calculate the average difference
for all these variables between two measurements. An analysis
conducted in such a way would distort the results and increase
the significance of the variables where values are higher by
definition, and reduce the significance of those variables with
values lower by definition. Therefore, the assessment of
correlations between the average difference in the values of
postural features between measurement 2 and 3, and
measurement 3 and 4 of postures using the right-hand and left-
hand thrust, and physical fitness was made separately for girls
and boys, using absolute quantities, i.c. the ratio of the
difference to the initial value was used in the calculations
instead of exact quantities. Owing to such an approach no
variables are over- or underrepresented in the average result.

Results

The total of 65 subjects of both genders at the age of 7 were invo-
lved in the study, which allowed to record 4615 values of features
describing body posture in habitual position and dynamic posi-
tions, body weight and height as well as physical fitness.

The average body weight (Mc) among girls was 24.46 kg and bo-
dy height (Wc) was 123.87, whereas among boys the values were
24.56, kg and 123 cm, respectively. All children had a slender bo-
dy type according to Rohrer's weight-height ratio (IR) [26].

The analysis of the differences in the values of postural features
between measurement 2 and 3 in the carriage of school supplies
using the right-hand thrust to pull the container by boys showed
the significance of differences in all analysed variables except the
variable

KNT+. All differences in the postural feature values between me-
asurement 3 and 4 are significant. The analysis of differences in
the values of postural features between measurement 2 and 3 in
the transport of school supplies pulled in the container with the
left hand by boys suggested the significance of differences in all
analysed variables except the TS- variable. All differences in the
values of features between measurement 3 and 4 are
significant, Tab. 2. The analysis of differences in the values of
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postural traits between measurement 2 and 3 and measurement
3 and 4 in the carriage of school supplies in a container using
the right or left-hand thrust by girls showed the significance of
differences in all variables, Tab. 3.

Tab. 2. Restitution of the values of body postural features in the frontal plane between measurement 2 and 3, and
measurement 3 and 4 among boys

Right hand Left hand
No Variable Measurement Wilcoxon Test Measurement Wilcoxon Test

23 p 3l4p Me 23 p 34 p

1 DCK 287.60 296.50 307.05 <0.001 <0.001 298.00 302.90 308.30 <0.001 <0.001
2 KNT- 0.20 0.70 1.05 <0.001 <0.001 13.55 6.70 3.80 <0.001 <0.001
3 KNT+ 12.80 6.50 430 0.161 0.012 0.25 0.85 1.20 0.012 0.027
4 KLB- 10.65 6.50 4.00 0.025 0.012 0.40 1.05 1.50 0.012 0.028
5 KLB+ 0.30 0.45 0.75 <0.001 <0.001 13.15 6.60 325 <0.001 <0.001
6 UL- 10.50 6.15 4.10 0.012 0.012 0.65 1.40 3.15 0.043 0.012
7 UL+ 0.50 0.90 1.20 <0.001 <0.001 12.60 7.55 3.70 <0.001 <0.001
8 OL- 1.20 2.80 4.20 <0.001 <0.001 14.30 12.50 10.10 <0.001 <0.001
9 OL+ 10.85 6.50 525 0.012 0.012 0.70 2.10 2.75 0.018 0.012
10 TT- 12.65 6.55 5.40 0.012 0.012 0.90 1.70 2.90 0.012 0.012
11 TT+ 0.70 245 4.70 <0.001 <0.001 2245 14.55 10.35 <0.001 <0.001
12 TS- 17.60 9.65 7.15 0.012 0.012 7.60 7.35 5.40 0.161 0.012
13 TS+ 0.85 245 5.95 <0.001 <0.001 1720 11.25 9.30 <0.001 <0.001
14 KNM- 1.10 2.80 5.80 <0.001 <0.001 16.50 12.40 9.40 <0.001 <0.001
15 KNM+ 14.60 10.40 430 0.008 0.008 0.20 2.10 3.10 0.008 0.012
16 UK— 13.00 7.60 3.75 0.012 0.012 0.40 0.70 1.10 0.016 0.010
17 UK+ 0.75 3.70 4.85 <0.001 <0.001 19.10 12.95 10.35 <0.001 <0.001

Tab. 3. Restitution of the values of body postural features in the frontal plane between measurement 2 and 3, and
measurement 3 and 4 among girls

Right hand Left hand
No Variable Measurement Wilcoxon Test Measurement Wilcoxon Test

23p 3l4p Me 23p 3l4p

1 DCK 271.35 281.45 289.90 <0.001 <0.001 278.40 284.45 288.70 <0.001 <0.001
2 KNT- 0.10 0.20 0.30 0.005 <0.001 13.60 7.60 320 0.001 0.001
3 KNT+ 11.50 5.40 2.70 <0.001 <0.001 0.20 0.40 0.60 <0.001 0.001
4 KLB- 10.50 5.40 3.20 <0.001 <0.001 0.30 0.70 1.10 <0.001 <0.001
5 KLB+ 0.20 0.60 1.10 0.001 0.001 13.60 6.50 3.10 0.001 0.001
6 UL- 10.50 5.40 3.60 <0.001 <0.001 0.40 1.00 1.90 <0.001 0.005
7 UL+ 0.70 1.10 2.10 0.001 0.001 12.50 6.90 5.30 0.001 0.001
8 OL- 1.10 2.40 3.20 0.001 0.001 15.40 11.80 9.40 0.001 0.001
9 OL+ 11.50 7.60 6.20 <0.001 <0.001 0.50 1.90 320 <0.001 <0.001
10 TT- 14.30 7.30 5.80 <0.001 <0.001 0.90 2.10 2.80 <0.001 <0.001
11 TT+ 0.80 1.50 2.90 0.001 0.001 20.40 13.50 6.50 0.002 0.001
12 TS- 16.50 9.90 6.50 <0.001 <0.001 6.90 6.40 5.10 0.002 <0.001
13 TS+ 0.80 1.50 3.10 0.001 0.001 14.80 7.80 6.80 0.001 0.001
14 KNM- 0.70 1.50 240 0.001 0.001 16.50 12.10 5.40 0.001 0.001
15 KNM+ 13.80 8.40 5.10 <0.001 <0.001 0.20 1.40 2.50 0.001 <0.001
16 UK- 12.80 7.60 4.70 <0.001 <0.001 0.50 1.30 2.10 <0.001 <0.001
17 UK+ 0.50 1.70 2.90 0.001 0.001 18.60 12.10 5.70 0.001 0.001
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An analysis of correlations between the results of five Sekita
physical fitness tests and significant differences in the values
of postural characteristics between measurement 2 and 3 and
measurement 3 and 4 was also conducted, broken down by sex,
and including pulling the container with a heteronymous hand.
The difference between the measurements was given in absolute
values so that negative differences would also indicate the size of
the change. We took into account only those individuals who had
been subjected to both physical fitness tests and body posture
measurements, which significantly reduced the size of the
examined group. For this reason, in some variables there are
complete correlations (1.00 or —1.00), but for which statistical
significance cannot be determined. They apply to groups of only
3 or 4 people. Statistically significant correlations at p < 0.05 are
marked with *, statistically significant correlations at p < 0.01
are marked with **, and statistically significant correlations at p
<0.001 with **%*,

When looking at the correlation of significant differences between
measurement 2 and 3 using the right hand thrust to carry a container
among boys, it turned out that the bigger endurance, the greater dif-
ferences in the variable KB +. In turn, considering the differences
between measurement 3 and 4, we noticed that the greater enduran-
ce, the greater the difference in the variable KLB +. Overall physical
fitness does not correlate with any significant difference in postural
features. As far as the differences between measurement 2 and 3 in
the left-hand thrust are concerned, we observed that the greater endu-
rance, the greater difference in the variable KNM +. The bigger po-
wer, the smaller differences in the variables: KNT— and TT—. The
greater the agility, the smaller the difference in the variable TT—, the
greater overall physical fitness the smaller the difference in the varia-
ble TT—. Then, taking into account the differences between measure-
ment 3 and 4, it was revealed that the bigger endurance, the smaller
differences in variables KNM +. The greater strength, the smaller dif-
ferences in variables: KLB+, UL— and TT—. The higher power, the
smaller differences in variables TT— and UK+. Moreover, the greater
agility the smaller the difference in variables KLB + and TT—. In
turn, the greater the overall physical fitness the smaller differences in
variables KLB + and TT— (Tab. 4, 5).

Analysis of correlations of significant differences in the values of
postural features between measurement 2 and 3 using the right
hand thrust to carry a container among girls, showed that the gre-
ater endurance and speed, the greater the difference in the variable
TS +. Besides, the greater agility, the greater the difference in the
variable KNM-. Overall physical fitness did not correlate with any
significant difference in the values of postural features. The diffe-
rences between measurement 3 and 4 did not correlate with ove-
rall fitness or any of its capabilities. With regard to girls and
differences between measurement 2 and 3 when the left-hand
thrust is applied, it turned out that the bigger endurance, the smal-
ler differences in variable OL— and the greater differences in TS
+. The greater strength, the greater the difference in variables OL
+ and UK—. The greater power, the greater differences in varia-
bles: KLB—, UL—, OL + and TT+. The greater agility, the greater
difference in variables: KLB-, OL+, TT + and UL—. In turn, the
greater overall physical fitness, the bigger difference in variables:
KLB-, OL + and UK—. Analysis of correlations concerning diffe-
rences between measurement 3 and 4 showed that the greater
endurance, the greater the difference in KLB+ and KNM—.
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Tab. 4. Physical fitness and restitution correlations between measurement 2 and 3 and measurement 3 and 4 concerning
postural features in the right-hand thrust among boys

No

O 0 1 O L B W N —

e e e e
~N N kR WD = O

Variable

KNM+
UK-
UK+

0.11
041
0.87
0.50
0.63*
0.50
0.29
0.17
1.00
—0.50
—0.07
—0.50
0.37
—0.10
1.00
0.50
0.22

SZ

0.16
0.35
0.87
1.00
033
1.00
0.55
—0.10
0.50
0.50
—0.21
0.50
0.21
—0.19
0.32
—0.50
—0.07

Si

0.20
042
—0.50
—0.87
0.54
—0.87
0.19
0.24
0.00
—0.87
—0.09
—0.87
0.07
—0.26
0.32
0.87
—0.06

MO

—0.36
—0.12
0.00
—0.50
—0.15
—0.50
—0.18
0.24
0.50
—1.00
—0.17
—1.00
—0.39
0.00
0.32
1.00
—0.21

W

0.11
0.61
0.00
—0.50
0.37
—0.50
—0.08
0.06
0.50
—-1.00
0.15
—1.00
045
—0.07
0.60
1.00
0.27

Difference between measurement 2 and 3

(oc]

0.11
0.55
0.00
—0.50
0.53
—0.50
0.17
0.13
0.50
—-1.00
—0.12
—-1.00
0.17
—0.28
0.60
1.00
0.02

Difference between measurement 3 and 4

wy

0.01
0.20
—1.00
0.50
0.62*
—0.50
—0.21
0.35
—0.50
1.00
0.10
—1.00
—0.35
0.44
—1.00
—0.50
—0.33

SZ

0.04
—0.09
—0.50

1.00

0.12

0.50

0.15

0.06

0.50

0.50
—0.31
—0.50
—0.45

0.08
—0.32

0.50
—0.38

SI

—0.03
—0.25
0.00
—0.87
0.08
—0.87
0.14
0.31
—0.87
0.00
—0.40
0.00
—0.06
—0.06
—0.32
—0.87
—0.02

MO

0.16
—042
—0.50
—0.50
—0.36
—1.00
—0.26
—0.10
—1.00

0.50
—0.54
—0.50

0.09

0.28
—0.32
—1.00

0.02

W

—0.18
—0.01
—0.50
—0.50
0.09
—1.00
0.33
0.48
—1.00
0.50
0.12
—0.50
—0.10
—0.17
—0.60
—1.00
—0.09

o]c]

0.03
—0.21
—0.50
—0.50

0.17
—-1.00

0.09

033
—-1.00

0.50
—0.31
—0.50
—0.12
—0.01
—0.60
—-1.00
—0.16

Tab. 5. Physical fitness and restitution correlations between measurement 2 and 3 and measurement 3 and 4 concerning

postural features in the left-hand thrust among boys
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O 0 3 & WL B W N —

—_ = = e = = e e
~N N LB WD = O

Variable

KNM+
UK-
UK+

0.11
—0.25
—0.70

0.05

0.31

0.00
—041

0.04

0.30
—0.80
—0.31
—0.10
—0.67
—0.13
0.90*

0.80

0.38

0.30
0.18
0.00
—0.82
—0.16
—0.30
—0.14
—0.02
0.50
—0.10
0.22
—0.70
—0.13
—0.04
0.30
0.60
0.05

SI

0.25
0.51
—0.16
0.14
—0.24
0.37
0.26
—0.02
0.11
—0.79
041
—0.11
0.08
—0.34
0.53
0.32
0.09

MO

—0.23
—0.91**
—0.22
0.46
0.20
0.34
—0.35
—0.59
—0.22
—0.89*
—0.23
0.34
—0.44
0.07
0.45
0.11
—0.13

W

0.08
0.51
—0.40
0.15
—0.49
0.20
0.49
0.00
0.10
—0.90*
0.55
0.00
0.04
—0.11
0.70
0.50
0.31

Difference between measurement 2 and 3

0oG

0.12
0.23
—0.40
0.15
—0.15
0.20
0.11
—0.18
0.10

—0.90*

0.27
0.00
—0.14
—0.36
0.70
0.50
0.07

Difference between measurement 3 and 4

wy

0.02
0.32
0.87
0.67
—041
—0.50
—0.22
—0.06
—0.50
—0.70
—0.39
—0.30
0.09
—041
—0.90*
0.21
—0.44

—0.08
0.40
0.67

—0.10

—0.55

—0.30
0.37

—0.28

—0.70

—0.10

—0.57
0.60
0.70
0.11

—0.70

—0.21

—0.25

Additionally, the higher speed, the smaller difference in variable
UK-— and the greater in KLB—. The higher power, the greater
differences in variables UL— and KNM-+. The greater agility, the
greater differences in variable UL—. In turn, the greater overall
physical fitness, t

doi.org/10.56984/8ZG07BFF3

MO

0.20
0.00
0.23
0.23
045
—0.78
—0.29
0.62
0.22
—0.894*
—0.50
—0.67
—0.59
—0.20
—0.34
0.80
—0.757*

W

0.12
0.40
0.62
0.36
—0.80
—0.13
—0.53
—0.20
—0.90*
—0.17
—0.40
0.46
—0.15
—0.70
0.56
—0.10

o]c}

—0.04
0.32
0.62
0.36

—0.84*

—0.80

—0.26

—0.55

—0.20

—0.90*

—0.44

—0.40
0.29

—0.36

—0.70
0.56

—042
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Tab. 6. Physical fitness and restitution correlations between measurement 2 and 3 and measurement 3 and 4 concerning
postural features in the right-hand thrust among girls

\[o} Variable Difference between measurement 2 and 3 Difference between measurement 3 and 4

SZ Si MO W 0oG wy SZ Si MO W 0oG

DCK —0.18 0.19 0.02 —0.06 —0.20 —0.04 —0.04 0.03 —0.11 033 —0.27 —0.14
KNT- 0.25 0.13 0.18 —0.07 0.22 0.23 —0.46 —0.19 —0.06 0.04 —0.09 —0.18
KNT+ 0.50 —0.50 0.87 1.00 1.00 1.00 0.50 1.00 —0.87 —0.50 —0.50 —0.50
KLB- 0.50 —0.50 0.87 1.00 1.00 1.00 0.50 —0.50 0.87 1.00 1.00 1.00
0.44 0.40 0.53 —0.08 0.35 0.53 —0.58 —0.49 —0.35 0.25 —0.09 —0.38
UL- 0.50 —0.50 0.87 1.00 1.00 1.00 —0.50 0.50 —0.87 —1.00 —1.00 —-1.00
UL+ 0.20 0.09 —0.17 0.08 —0.15 0.03 —0.22 —0.44 —0.08 0.14 0.03 —0.15
OL- —0.26 —0.03 0.30 0.03 0.13 0.12 —0.16 —0.06 —0.30 —0.10 —0.06 —0.26
OL+ 0.50 —0.50 0.87 1.00 1.00 1.00 0.50 —0.50 0.87 1.00 1.00 1.00

© 0 N UL AW —
o]
JF

10 TT- 0.50 —0.50 0.87 1.00 1.00 1.00 1.00 0.50 0.00 0.50 0.50 0.50
11 TT+ 0.30 0.04 0.06 0.27 —0.26 —0.01 —0.24 —0.03 —0.20 —043 0.09 —0.22
12 TS- —-1.00 —0.50 0.00 —0.50 —0.50 —0.50 —1.00 —0.50 0.00 —0.50 —0.50 —0.50
13 TS+ 0.61* 0.66* 0.03 —0.26 —0.20 0.11 0.17 0.23 0.42 0.15 0.38 0.46
14 KNM- 0.29 0.36 031 —0.01 0.70* 0.48 —0.30 —0.21 —0.35 —0.28 —0.36 —041
15 KNM+ 0.80 0.63 0.63 —0.21 0.80 0.80 0.60 0.11 0.95 0.11 1.00 1.00
16 UK- 0.50 —0.50 0.87 1.00 1.00 1.00 0.50 —0.50 0.87 1.00 1.00 1.00
17 UK+ 0.21 033 —0.03 —0.26 0.14 —0.06 —0.50 —0.18 —0.05 —0.01 —0.09 —0.18

Tab. 7. Physical fitness and restitution correlations between measurement 2 and 3 and measurement 3 and 4 concerning
postural features in the left-hand thrust among girls

No Variable Difference between measurement 2 and 3 Difference between measurement 3 and 4

Si MO W 0oG wy MO W 0oG

DCK —0.09 0.41 —0.21 —0.19 —0.21 —0.20 0.09 —0.50 0.19 0.50 —0.06 0.06
KNT- 0.33 —0.09 —0.04 —0.09 —0.28 —0.02 —0.29 0.20 0.01 0.02 0.24 —0.02
KNT+ 045 —045 0.00 0.00 —0.22 —0.22 0.11 —0.22 0.65 0.63 0.45 0.45
KLB- 0.70 0.10 0.95 0.89%* 0.90* 0.90* 0.30 0.90* 0.11 —0.34 0.10 0.10
0.38 —0.04 0.26 —0.32 0.16 0.23 0.78* 0.25 0.39 0.44 0.49 0.54
UL- 0.40 —0.30 0.79 0.89%* 0.70 0.70 0.80 0.10 0.79 0.89%* 0.90* 0.90*
UL+ 0.51 —0.23 0.19 0.66 0.26 0.32 0.59 0.35 —0.02 0.06 —0.22 0.09
OL- —0.78*  —0.32 —0.02 —0.62 —0.02 —0.29 0.67 0.14 0.23 0.28 0.26 0.39
OL+ 0.70 0.10 0.95* 0.89* 0.90* 0.90* 0.20 0.40 0.74 045 0.50 0.50

© ® 9O LA WN —
o}
+

10 TT- 0.05 —0.87 0.16 0.57 0.21 0.21 —0.10 0.00 0.58 045 0.30 0.30
11 TT+ 0.29 —0.31 —0.51 0.77* —0.55 —0.32 0.34 0.75 0.54 —0.26 0.29 0.60
12 TS- 0.40 1.00 0.32 —0.11 0.30 0.30 —0.05 —0.67 —043 0.00 —0.21 —0.21
13 TS+ 0.85* 0.23 0.30 0.26 033 0.46 0.00 —0.54 —0.24 0.53 —0.40 —0.14
14 KNM- 022 —0.33 0.28 —0.43 0.22 0.09 0.76* —0.02 —0.06 0.59 —0.20 0.18
15 KNM+ 0.10 —0.70 0.21 0.45 0.20 0.20 0.40 —0.30 0.79 0.89* 0.70 0.70
16 UK- 0.70 0.50 0.95* 0.78 0.90* 0.90* -0.70  —0.90*  —0.53 —0.22 —0.60 —0.60
17 UK+ —0.02 —0.32 —0.23 0.29 —0.02 —0.14 042 0.01 —0.03 0.29 —0.32 0.09

he greater difference in UL— (Tab. 6, 7).

Discussion

The literature review has not shown any inquiries into the
restitution of significantly changed body posture features
under the influence of load connected with the carriage of
school supplies using the right or left hand thrust by a 7-year-

www.fizjoterapiapolska.pl doi.org/10.56984/8ZG07BFF3 19



s fizjoterapia poiska

old pupil. It should be strongly emphasized that the carriage
methods adopted in the studies do not cause the same changes
in body posture. The authors referred to in the introduction fo-
cused more on exploring the consequences of loading with the
weight of school supplies carried on one of the shoulders, back
or on the effects of different weight of school items only. The
research undertaken, as it should be supposed, is the first at-
tempt to determine the restitution of static body posture disor-
ders, an attempt to pay attention not only to the consequences
of asymmetrical loading, but also to the time of return to indi-
vidual stability.

Conclusions

1. After removing the load, statistically significant restitution
occurred after the first and second minute. Restitution was in-
complete.

2. In right-hand carriage by boys, endurance significantly cor-
related with restitution, and among girls it was additionally
speed and agility. As regards girls, physical fitness revealed
more frequent relationships with restitution.

3. In left-hand carriage by boys, after the first minute, restitu-
tion correlated with strength, power, agility and overall physi-
cal fitness, and after two minutes, additionally with strength,
while among girls with strength, power, and endurance. After
two minutes, restitution correlated with speed and agility in
addition to the abovementioned postural features. As far as
girls are concerned, physical fitness more often correlated with
restitution.

4. Due to incomplete restitution after one and two minutes,
asymmetrical carriage is not recommended to children aged 7
years. Physical fitness demonstrated by children does not lead
to full restitution of the examined postural features, which
suggests its low level and immature correctional and
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