d, ©
0

fizjotera

POLISH JOURNAL OF PHYSIOTHERAPY

OFICJALNE PISMO POLSKIEGO TOWARZYSTWA FIZJOTERAPI

ISK3

NR 32023 (23) KWARTALNIK ISSN 1642-0136

THE OFFICIAL JOURMAL OF THE POLISH SOCIETY OF PHYSIOTHERAPY

5

tepowanie
en w obrebie stawow skroniowo-

iwowych podczas zarazenia COVID-19
ie occurrence of temporomandibular
int disorders during COVID-19
fection

'TTTITLTE

S — —

-

—

———

fnteapi, @

ZAMOW poiska

www.fizjoterapiapolska.pl
www.djstudio.shop.pl

prenumerata@fizjoterapiapolska.pl



to sprawdzony od 7 lat dystrybutor
urzgdzen do drenazu drog oddechowych

amerykanskiej firmy Hillrom

Hill-Rom.

f/’ Sf 3 I\/\etal\leb“"‘m

Airway Clearance System

model 205

sprzet medyczny do drenazu i nebulizacji dla pacjentow w warunkach szpitalnych
— ze sprzetu w Polsce korzysta wiele oddziatow rehabilitacji i OIOM

§
1

MATIO sp. z 0.0., ul. Celna 6, 30-507 Krakow, tel./fax (+4812) 296 41 47,
tel. kom. 511 832 040, e-mail:matio_med@mukowiscydoza.pl, www.matio-med.pl




Terapia ENF

Kompleksowy system oceny i fizjoterapii

» autoadaptacyjna fizjoterapia
» obiektywna ocena stanu tkanek

» biofeedback w czasie rzeczywistym
» gotowe protokoty terapeutyczne

» wszechstronne zastosowanie
»anatomia 3D
» mapy 3D

www.enf-terapia.pl




Aktualna BEriw

| praktyczna wiedza! ®

70 WIKTORA DEG!

11tys. stron ORTOPEDIA | REHABILITACIA

dodatkowe
materiaty
multimedialne

7

szukaj na pzwl.pl

i
WYDANIE

uaktualnione

ACEK KRUCZYNSK|

Brzw
REHABILITACUA
W CHo
SERCONS Aot POBIERZ
I DARMOWY E-BOOK

od PZWL w prezencie!

o
[=]

PZWL




slklep
Wm[di

STUDIO

w sklepie dostepne miedzy innymi:
-archiwalne numery Fizjoterapii Polskiej w wersji papierowej
-artykuly w wersji elektronicznej
‘ksiazki poswiecone fizjoterapii
‘prenumerata Fizjoterapii Polskiej

PATRONAT MERYTORYCZNY

Stawomir JANDZIS, Mariusz MIGAtA

Komitet Rehabilitacji, Kultury Fizycznej o \ s N
YRG! Spbiscng FAN R I ljn empla
5 )

POLISH JOURNAL OF PHYSIOTHERAPY

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

~—

Opole 2015

poiska




Rabat 15% na pojedyncze artykuty
W |. polskim z czasopisma

Fizjoterapia Polska w sklepie
DJ Studio

[izjolerapia polska

|iZJ'|I[EIHIJia IIIMB Kwestie etyczne i psychologiczne fizjoterapii onkelogicznsj ﬂl]llﬂml]lfl D|]|Skﬂ
assessment of the early rehabilitation’s impact on the
| of disorders occurring and the procese of reinnervation,
onthe ample of facial twigs of the motor nerve in patients

with craniofacial injuries

Fizjoterapeuta — zawiod me y 2aufania publicznego. Czy

zasady sporzadzania dokumentacji fizjoterapeutycznej temu
przecza...?

I TYaziiemice! A, Pty Lima ¥, Domik Geczscifald

e, -, ABEDEr], zymo:
Katarzyna Placsk® jnmm Lus/rm®2, Jan W, Racahamskis Kl SoEypiarn, Marein Hosmew L

Monka UrbaniahABG2E7

S s st '
e o s Py O o Pt Jractici

e T T e ot e e e et

B e el

NFZ) or privately? Use of
panden E - ) ) siotherapists

ber of pat
ima 1o the patient.

fizjotorapia polsha

Stucly on the level of professional satisfaction of students of
physiotherapy after one year of si remotely in connection
wlth the COVID-18 p.iHlJLﬂHl.

p—

5.‘&5?:'5 SR

By
re e

g Moo g ey iy
e 1—..,'15‘.;(,.1:.,(\:\;1;4“.“.'.«, W ahew Pl

o . B e P

e s bty it P ety 4 it

£) Shlawia,

), e e S i e s

Dot Py i AP ka1 oo,

it s s e
e

results not & wac - - - a ity Ll

FP3-2023-ART



owrai  BIOMAGNETOTERAPIA W WYROBACH
[Q MEDYCZNYCH ,,ORT BUTTERFLY”

Biomaanetic
System

@ BEZ BOLU, STRESU | BEZ TABLETEK!

Rok zatozenia firmy 1996

W‘ﬂ{;:t'gggg';z‘ﬁmm @ LECZYSZ SIE NATURALNIE
kom. 603299 035 @ SPI AC, PRACUJAC, WYPOCZYWAJAC...

~.

) @ USUWASZ BOL | JEGO PRZYCZYNE!
@ TERAPIA STARA JAK SWIAT!

@ SPRAWDZA SIE | DAJE RADE W NIEROWNE]
WALCE Z PANDEMIA - COVID 19!

REGULARNA BIOSTYMULACJA MAGNETYCZNA!

Ogromny potencjat Natury w zwalczaniu smogu energetycznego
| autooksydacji, bedacej gtéwna przyczynag wszystkich choréb cywilizacyjnych!
Najstarsza Terapia Swiata wspomagajaca kazda forme leczenia!
Uwaza sie do dzis, ze bez niej nie da si¢ wyleczy¢ zadnej choroby do konca!
Naturalna Terapia Magnetyczna Twoje Zdrowie, Twoja Uroda, Odpornos¢
i Sprawnos¢ do poéznej starosci! Wyprobuj - gdy zawiodty juz inne terapiel

szt Z1OTE LOGO

Miedzynarodowych Targow
Rehabilitacja
t6dz IX/2007

komorkowe, oczyszcza i ,odmtadza” krew,
podnoszac witalnosc¢ ca{ego organizmu, ktory -
uruchamia intuicyjne procesy obronne, znoszac . | |
dyskomfort powodowany bdlem, urazem lub
stresem, bez koniecznosci ostrej dawki lekéw
chemicznych...

DLACZEGO CHORUJEMY? ORT' Buterfly Jestem osobistym krdlikiem
Natezenie sztucznych pol elektromagnetycznych [ L) doswiadczalnym! | zyje
zwiekszyto sie 100 tys. razy! Naturalne pole /. - realizujac 25 lat wcigz
magnetyczne Ziemi zmniejszyto swa moc o potowe!  Blomag cfic L,

- System nowe i $mielsze pomysty

w wykorzystaniu tej boskiej
energii naturalnych
magnesow! Dzieki nim
o pokonuje dzis niezliczone
g & K/PW przeszkody i przeciwnosci

N 1 Y Ju,qo . .
idoth ‘_T““J( PNl losu z nieznang mi przedtem
et energia i determinacja!
To moja pasja! | przeznaczenie!

Najnowsza opinia klienta:
Komentarz ten jest moim osobistym swiadectwem zadowolenia z produktéw biomagnetycznych ,Ort Butterfly", ktérych uzywam
od 20. lat! Zastanawiam sie, zwtaszcza nad fenomenem poduszki (okreslenie nie jest przypadkowe) zwyczajnie; nie wyobrazam
sobie snu i wypoczynku bez magnetycznej ,Ort Butterfly” - pod gtowg! Jej ergonomiczny, przyjazny dla gtowy i szyi ksztatt sprawia,
ze wysypiam sie ,po krélewsku”. Zabieram jg rowniez ze sobg w blizsze i dalsze podréze! Czyz gdyby byta to zwyczajna poduszka,
fundowatbym sobie dodatkowy bagaz? Wychwalam wiec jg od zarania, polecam i rekomenduje, bo jest tego warta! Bez niej nie
wyobrazam sobie prawdziwie relaksacyjnego snu i btogiego, kojgcego wyczpoczynku! Dziekuje, Ze jg Pani stworzyta!

J. Szw. Dziatd owo (maj 2020)

PS Paduszki ,Ort Butterfly” to prawdziwe arcydzietka robione z wyczuciem i sercem... jak rzezby Michata Aniofa... Polecam wszystkim!

Zapraszamy do zapoznania sie z opiniami uzytkownikéw i ekspertéw jakie pojawily sie na przestrzeni
ostatnich 10 lat: www.butterfly-mag.com - opinie klientéw




pewnos¢ ze dziecko jest nakarmione

SRODKIE M ; wigecej czasu na wsp6lnag zabawe z dzieckiem
OcCeLy

szansa na lepsze efekty rehabilitacji

Jesli wystepuja problemy z zywieniem (np. problemy z motoryka jamy ustnej,
konieczno$é¢ modyfikacji konsystencji diety, ograniczony apetyt), skonsultuj sie
z naszym Ekspertem.

-
Skontaktuj sie z naszym Ekspertem i dowiedz sie wiecej na temat:

«  konsekwencji wynikajgcych z niedozywienia
« wskazan do zywienia dojelitowego
e  dokumentéw niezbednych do rejestracji w poradni zywieniowe)
e dokarmiania przez zgtebnik
najblizszej poradni zywieniowej

Specjalista pielegniarstwa psychiatrycznego.
Ekspert do spraw zywienia dojelitowego dzieci
oraz os6b dorostych.

® Szczegétowa lista poradni
zywieniowych, realizujacych
$wiadczenie zywienia dojelitowego
w warunkach domowych na stronie:
www.pelnaporcjaopieki.pl M !,

4N

Swiadczenie

objete petna
refundacjg NFZ

@TRICIA

PEENA PORCJA OPIEKI

PEDS/FGRW/21/04/2023



'RABAT NA WS;YSTKIEs
| KSIAZK‘__ WYDA:{ :-'ICT_._’.

Skl tym |
Wlelka FlZ] oterapla tomy 1-3
: dJ studlo shop pl -
1m zi;”_‘ , -2 A
: do 30 wrzesnla 2023




e .°
PTF

ubezpieczenia

przed potencjalnymi

roszczeniami

program ubezpieczen dla fizjoterapeutéw
pod patronatem PTF

dla kogo?

Zaréwno dla fizjoterapeutdéw prowadzacych
witasng dziatalnos¢ w formie praktyki
zawodowej, podmiotu leczniczego jak rowniez
tych, ktdérzy wykonujg zawod wytgcznie na
podstawie umowy o prace lub umowy zlecenie.

co obejmuje program
ubezpieczen?
- igloterapie

kontakt w sprawie
- zabiegi manualne (mobilizacje i manipulacje)

ubezpieczen:
- leczenie osteopatyczne .

Piotr Gnat
= naruszenie praw pacjenta i szkody w mieniu +48 663 480 698

pacjentéw piotr.gnat@mentor.pl

linkedin.com/in/piotrgnat

oraz szereg innych rozszerzen ukierunkowanych
na zawod fizjoterapeuty

ubezpiecz sie on-line na AL 1 I+ LN EN ]

Materiat marketingowy. Materiat nie stanowi oferty w rozumieniu art. 66 Kodeksu cywilnego i ma charakter wytgcznie informacyjny.



s fizjoterapia poiska

The effect of the circuit bodyweight training
method on increasing muscle strength, muscle
endurance, and balance of wrestling athlete

Wptyw metody treningu obwodowego z wykorzystaniem masy ciata na zwiekszenie sity
miesniowej, wytrzymatoSci mieSniowej i rownowagi zapasnikow

Farid Imam Nurhadi»B.C); Wawan Sundawan Suherman(®.¢.D), Yudik Prasetyo(C.D:E),
Ahmad Nasrulloh®:EF), Rina Yuniana(EF:¢), Muhamad Ichsan Sabillah(B.C.F)

Department of Sports Science, Faculty of Sport Science, Yogyakarta State University, Indonesia

Abstract

This study aims to find out: (1) the effect of the circuit bodyweight training method on increasing muscle strength, muscle endurance, and balance of
wrestling athletes, (2) the difference in the effect of the circuit bodyweight training method between the treatment group and the control group on
increasing strength, muscle endurance, and balance of wrestling athletes. This type of research is quasi-experimental with a pre-test design and post-
test control group design. The sample in this study amounted to 77 people taken using random sampling techniques. The subjects were divided into 2
groups, namely the group given the treatment of as many as 36 people and the control group with as many as 31 people. Instruments used to
measure hand muscle strength are using a hand grip dynamometer, arm muscle endurance using a push-ap, abdominal muscle endurance using a sit-
ap, Leg muscle strength using a wall sit test, and balance test using a standing stork test. The data analysis technique used is an independent

sample t-test followed by a paired sample t-test. The results showed that: 1) There was a significant effect of the circuit bodyweight training method
on increasing muscle strength, muscle endurance, and balance in wrestling athletes, in the treatment group evidenced by data on hand muscle
strength, hand muscle endurance, abdominal muscle endurance, leg muscle strength, and balance obtained a significance value smaller than 0.05 (p < 0.05).
2) There is a significant difference in influence between the treatment group and the control group on increasing muscle strength, muscle endurance,
and balance in wrestling athletes, as evidenced by the average value of hand muscle strength, hand muscle endurance, abdominal muscle endurance,
Leg muscle strength, and balance in the treatment group was 60.46 while the average value of hand muscle strength, hand muscle endurance,
abdominal muscle endurance, leg muscle strength, and balance in the control group was 48.54 with an average post-test difference of 11.92. So this
study concluded that there was a significant increase in hand muscle strength, hand muscle endurance, abdominal muscle endurance, leg muscle
strength, and balance before and after treatment, and there was no significant improvement in the control group. The treated group had better hand
muscle strength, hand muscle endurance, abdominal muscle endurance, leg muscle strength, and balance compared to the untreated control group.

Keywords
circuit bodyweight training, muscle strength, muscular endurance, balance

Streszczenie

To badanie ma na celu ustalenie: (1) Wptywu metody treningu obwodowego z wykorzystaniem masy ciata na zwiekszenie sity miesni, wytrzymatosci
mie$niowej i rownowagi zapasnikow. (20) Roznicy w efekcie metody treningu obwodowego z wykorzystaniem masy ciata miedzy grupa badana

a grupa kontrolna w zakresie wzrostu sity, wytrzymatos$ci mie$niowej i rownowagi zapasnikéw.

Rodzaj badania to badanie kwazieksperymentalne z projektowaniem przedtestowym i projektowaniem grupy kontrolnej po testach. Préba w tym
badaniu wyniosta 77 oséb, wybranych za pomoca technik losowego doboru préby. Badani zostali podzieleni na 2 grupy: grupe otrzymujaca terapie
(36 0s6b) oraz grupe kontrolng (31 osdb).

Do pomiaru sity mies$ni dtoni uzyto dynamometru chwytu dtoni, wytrzymato$¢ miesni ramion byta mierzona testem push-up, wytrzymatos¢ miesni
brzucha za pomoca testu sit-up, sita mie$ni no6g przez test Sciany, a rownowaga przez test stojgcego bociana. Analiza danych opierata sie na
niezaleznych testach t dla probek, a nastepnie sparowane testy t dla probek.

Wyniki wskazuja, ze (1) istnieje znaczacy wptyw metody treningu obwodowego z wykorzystaniem masy ciata na wzrost sity mieSniowej,
wytrzymato$ci miesniowej i rownowagi u zapasnikéw w grupie badanej. Wszystkie pomiary wykazaty wartosci istotno$ci mniejsze niz 0,05 (p < 0,05);
istnieje znaczaca réznica wptywu miedzy grupa badana a grupa kontrolng na wzrost sity mies$ni, wytrzymatosci mie$niowej i rownowagi

u zapasnikéw. Srednia wartoé¢ dla grupy badanej wynosita 60,46, podczas gdy dla grupy kontrolnej 48,54, co daje réznice 11,92 w tescie po.

Zatem, badanie wykazato, ze nastapit znaczacy wzrost sity miesni dtoni, wytrzymatosci miesni dtoni, wytrzymatosci mie$ni brzucha, sity miesni nég
i rownowagi przed i po terapii w grupie badanej. W grupie kontrolnej nie odnotowano znaczacej poprawy. Grupa badana miata lepsze wyniki

w zakresie sity mies$ni dtoni, wytrzymatosci mies$ni dtoni, wytrzymatosci miesni brzucha, sity mie$ni nég i réwnowagi niz grupa kontrolna.

Stowa kluczowe

trening obwodowy z wykorzystaniem ciezaru wtasnego ciata, sita mie$niowa, sita mieSniowa, sita mie$niowa

138 doi.org/10.56984/8ZG143BD3 www.fizjoterapiapolska.pl



Introduction

Physical training is pivotal for athletes, as it systemically enhances
their physical quality, ultimately boosting sports performance.
Athletes with superior physical conditions significantly increase
their chances of becoming champions [1, 2]. This superior physi-
cality not only aids in various activities but is also integral to
achieving sports excellence [3, 4]. The objective of enhancing an
athlete's physical condition is to prime their physical abilities to
support their sporting endeavors. Every training regimen requires
a precise exercise program tailored to both physical and technical
skills. The human condition is ever-evolving, thus making it es-
sential for the exercise program to be aptly designed [5]. The ulti-
mate goal of any training is progress, including improvements in
the physical and functional capacities of the body, as well as men-
tal strength. Athletic accomplishments are transient, and training
demands continuous adaptation to achieve enduring results. Ge-
nerating potential champions necessitates a long and dedicated
training period. However, the length of the training doesn't gu-
arantee success without the right training regimen [6].

Wrestling, a sport demanding optimal physical prowess, en-
compasses a mix of pulling, pushing, lifting, and spinning
maneuvers. The primary emphasis lies on slamming, rolling,
and lock-in techniques aimed at destabilizing the opponent
and intensifying offensive movements [7, 8]. Muscular endu-
rance, muscle strength, and balance are the dominant physical
components in wrestling [9]. Previous studies have highligh-
ted the crucial roles of muscle endurance and strength in ma-
stering wrestling slam techniques [10, 11].

Accurate and systematic physical training can hone slamming
skills in wrestling [12, 13]. Mastering the slam technique increases
a wrestler's scoring potential. A subpar slam might yield 2 points,
while an optimal slam can earn 5, significantly enhancing victory
chances. During offensive moves in wrestling matches, many ath-
letes still lack sufficient hand and leg muscle strength, often evi-
denced by their inability to effectively capture opponents.
Deficiencies also arise in lockdown techniques, with wrestlers
unable to maintain a grip due to inadequate muscular endurance.
Nikooie et al. (2015) emphasized the need for wrestlers to po-
ssess optimal muscle strength and endurance, both for defensive
and offensive moves [15]. These elements, along with balance,
are integral to achieving success in wrestling. This notion is sup-
ported by literature that underlines the importance of muscle
strength, endurance, and balance in attack techniques [16, 17].

Table.1 Training program session 1-8 circuit weight training

No. Exercise Goal
1 Shoulder Tapping Push Up Chest
2 Inchworm to Side Plank Core
3 Reclining Circle Stomach
4 Reclining Triceps Press Arm
5 Lateral Plyo Squat Leg
6 Slide Out Back
7 Floor Inverted Shoulder Press Shoulder
8 Plank with Leg Lift Core
9 Reverse Crunch Stomach
10 Single Leg Dip Arm
11 Split Jacks Leg
12 Back Extension with Opposite Arm and Leg Reach Back

www.fizjoterapiapolska.pl
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However, in reality, many wrestlers still fall short in these phy-
sical components. A study conducted on February 1, 2023, at
the Indonesian wrestling training facility revealed suboptimal
attacking, slamming, and locking abilities among wrestlers.
This can be attributed to inefficient training programs focusing
predominantly on cardiovascular and agility drills, thus neglec-
ting muscle endurance, strength, and balance.

Previous research has proposed various physical training methodolo-
gies to boost muscle endurance, strength, and balance. Notably, an in-
novative training method, the bodyweight training circuit, has
emerged as a promising regimen [19]. Circuit bodyweight training fu-
ses aerobic and endurance exercises using one's body weight. It's ver-
satile, allowing training in diverse settings [20-22]. This system aims
to holistically enhance endurance, strength, flexibility, power, agility,
speed, and balance. In light of these findings, this study aims to ascer-
tain the efficacy of the circuit bodyweight training method in augmen-
ting muscle endurance, strength, and balance among wrestlers.

Method

Research design

This quasi-experimental study employs a pre-test and post-test
design for control and treatment groups.

Research procedure

Data collection encompassed tests and measurements. The in-
struments used include a hand grip dynamometer for hand
strength, push-ap for arm muscle endurance, sit-ap for abdomi-
nal muscle endurance, wall sit test for leg strength, and the stan-
ding stork test for balance. The study consisted of 16 sessions,
conducted thrice a week, concluding with a post-test evaluation.

Research participants

The study's population comprised Indonesian wrestlers. Random sam-
pling produced a sample size of 77 participants, split into two groups:
36 in the treatment group and 31 in the control group. All participants
provided consent and adhered to the research code of ethics.

Data analysis

Using SPSS 22, data analysis employed an independent sam-
ple t-test, followed by a paired sample t-test. Preliminary tests
checked for normality and homogeneity.

The subsequent section details the internal weight circuit tra-
ining program.

Set Reps Breaks between Breaks between
posts sets
2 12 20 second
2 12 20 second
2 12 20 second
2 12 20 second
2 12 20 second
2 12 20 second 120 second
2 12 20 second
2 12 20 second
2 12 20 second
2 12 20 second
2 12 20 second
2 12 20 second

139
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Table 2. Training program session 9-16 circuit weight training

No. Exercize [eL.E] Set Reps Breaks between Breaks between
posts sets
1 Shoulder Tapping Push Up Chest 3 15 20 second
2 Inchworm to Side Plank Core 3 15 20 second
3 Reclining Circle Stomach 3 15 20 second
4 Reclining Triceps Press Arm 3 15 20 second
5 Lateral Plyo Squat Leg 3 15 20 second
6 Slide Out Back 3 15 20 second 120 second
7 Floor Inverted Shoulder Press Shoulder 3 15 20 second
8 Plank with Leg Lift Core 3 15 20 second
9 Reverse Crunch Stomach 3 15 20 second
10 Single Leg Dip Arm 3 15 20 second
11 Split Jacks Leg 3 15 20 second
12 Back Extension with Opposite Arm and Leg Reach Back 3 15 20 second
Result Treatment group
Normality test Statistical analysis of the normality tests conducted using the Shapiro-

The normality test was conducted to determine if the data fol-  Wilk test revealed that all pre-test and post-test data for the treatment
lows a normal distribution. This was assessed using the Shapi-  group showed a significance value of p > 0.05. This indicates a nor-
ro-Wilk test. The outcomes of this test are presented in the mal data distribution. Hence, it is concluded that all the data in the
subsequent tables. treatment group, both pre-test and post-test, are normally distributed.

Table 3. Pre-test and post-test results of pre-test and post-test data treatment group

Data Significance Information
P
Pre-test hand muscle strength 0.05 0.832 Usual
Post-hand muscle strength test 0.05 0.342 Usual
Pre-test hand muscle endurance 0.05 0.426 Usual
Post-hand muscle endurance test 0.05 0.743 Usual
Pre-abdominal muscle endurance test 0.05 0.568 Usual
Post-abdominal muscle endurance test 0.05 0.360 Usual
Pre-test leg muscle strength 0.05 0.183 Usual
Post-leg muscle strength test 0.05 0.213 Usual
Pre balance test 0.05 0.164 Usual
Post balance test 0.05 0.070 Usual
Control Group data have a significance value of p > 0.05, confirming a nor-

Similar to the treatment group, the Shapiro-Wilk test for the mal distribution. Therefore, all the data in the control group,
control group demonstrated that all the pre-test and post-test for both pre-test and post-test, are declared normal.

Table 4. Pre-test and post-test results of pre-test and post-test data control group

Data Significance Information
P

Pre-test hand muscle strength 0.05 0.319 Usual
Post-hand muscle strength test 0.05 0.920 Usual
Pre-test hand muscle endurance 0.05 0.882 Usual
Post-hand muscle endurance test 0.05 0.519 Usual
Pre-abdominal muscle endurance test 0.05 0.443 Usual
Post-abdominal muscle endurance test 0.05 0.165 Usual
Pre-test leg muscle strength 0.05 0.090 Usual
Post-leg muscle strength test 0.05 0.068 Usual
Pre balance test 0.05 0.173 Usual
Post balance test 0.05 0.060 Usual

140 doi.org/10.56984/8ZG143BD3 www.fizjoterapiapolska.pl
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Homogeneity test of pre-test post-test data between the treatment group and the
The homogeneity test is used to test the similarity of variance  control group. Since the significance value is greater than 0.05
between the compared data. The results of the homogeneity (p > 0.05), it can be stated that the pre-test and post-test data
test of pre-test and post-test data between the treatment group  between the treatment group and the control group are homo-
and the control group of this study are in the Table 5. geneous.

Results of homogeneity test to test the similarity of variance

Table 5. Test results of homogeneity of pre-test and post-test data

Data Group Feount P Information
Pre-test hand muscle strength Tg;t::rlz?t 3.749 0.057 Homogeneous
Post-hand muscle strength test Tg;t::rlz?t 3.662 0.060 Homogeneous
Pre-test hand muscle endurance Tg;t::rlz?t 0.139 0.710 Homogencous
Post-hand muscle endurance test Tg;t::rlz?t 1.497 0.225 Homogencous
Pre-abdominal muscle endurance test Tg;t::rlz?t 0.174 0.678 Homogeneous
Post-abdominal muscle endurance test Tg;t::rlz?t 0.527 0.471 Homogeneous
Pret leg muscle strength test T(r:zeﬁ?:ln ' 2.945 0.091 Homogeneous
Post-leg muscle strength test Tg;t::rlz?t 2.945 0.091 Homogeneous
Pre balance test Tg?;t]rtrrlz?t 0.252 0.617 Homogeneous
Post balance test Tézai::ln t 0.502 0.481 Homogeneous

Test Effectiveness
Independent sample t-test results

Pre test ta compared between the treatment group and the control gro-
The results of the independent sample t-test on the pre-test da-  yp are as follows.

Table 6. Results of independent sample t-test data pre test

Data Group Mean teount p Information
Hand muscle strength T(r;e;tlrtrrlz?t ‘3‘(9)38 0.420 0.676 Significant
Hand muscle endurance T(r;e;tlrtrrlz?t gig 1.287 0.203 Significant
Endurance of the abdominal muscles Treatment 2444 0.751 0.455 Significant
Control 25.83
Leg muscle strength T(r;e;tlrtrrlz?t ;s;g 0.901 0.935 Significant
Balance T(r:eoar::?:lm 221;:(1)2 0.590 0.557 Szt
The average number of grades Trgz:ﬁ:“ jz;lj
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Based on the results of the Independent Sample t-test analysis ob-
tained a value (p) greater than 0.05 (p > 0.05), it can be concluded
that there is no significant difference in the components of hand
muscle strength, hand muscle endurance, abdominal muscle endu-
rance, leg muscle strength, and balance between the treatment gro-
up and the control group at the time of the pre-test. This means that
both groups had the same hand muscle strength, hand muscle en-
durance, abdominal muscle endurance, leg muscle strength, and
balance before being treated in the treatment group.

Based on the results of the analysis, the average value of hand
muscle strength, hand muscle endurance, abdominal muscle
endurance, leg muscle strength, and balance in the treatment

Table 7. Results of independent sample t-test data post test

Data Group Mean

Treatment 53.76

Hand muscle strength Claiiial 40.75
Treatment 38.52

Hand muscle endurance Cloinall 33.03

) Treatment 28.66

Endurance of the abdominal muscles Control 2535
Treatment 94.44

Leg muscle strength Cloinall 78.93
Balance Treatment 86.94

Control 64.67

Treatment 60.46

The average number of grades Claiiial 48.54

Based on the results of the Independent Sample t-test analysis
obtained a significance value smaller than 0.05 (p < 0.05), it
can be concluded that there is a significant difference in hand
muscle strength, hand muscle endurance, abdominal muscle
endurance, leg muscle strength, the balance between the treat-
ment group and the controversy group.

Based on the results of the analysis, the average value of hand
muscle strength, hand muscle endurance, abdominal muscle en-
durance, leg muscle strength, and balance in the treatment group

Table 8. Results of paired sample t-test treatment group

Data Group Mean
Treatment 40.90

Hand muscle strength Cloniiiai 53.76
Treatment 29.16

Hand muscle endurance Cloiiall 38.52
. Treatment R4t

Endurance of the abdominal muscles Control 28.66
Treatment 76.38

Leg muscle strength Clasitisil 94.44
Balance Treatment 68.13
Control 86.94
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group was 47.21 while the average value of hand muscle
strength, hand muscle endurance, abdominal muscle enduran-
ce, leg muscle strength, balance in the control group was
45.80. This means that the treatment group had an average of
hand muscle strength, hand muscle endurance, abdominal mu-
scle endurance, leg muscle strength, and better balance compa-
red to the control group that did not get treatment.

Post Test

The results of the independent sample t-test on the post-test da-
ta compared between the treatment group and the control gro-
up are as follows.

teount p Information
6.589 0.000 Significant
2.521 0.014 Significant
2.338 0.022 Significant
2315 0.024 Significant
2.429 0.018 Significant

was 60.46 while the average value of hand muscle strength, hand
muscle endurance, abdominal muscle endurance, leg muscle strength,
and balance in the control group was 48.54. This means that the treat-
ment group had better hand muscle strength, hand muscle endurance,
abdominal muscle endurance, leg muscle strength, and balance com-
pared to the control group that did not receive treatment.

Paired sample t-test results
Treatment Group

teount p Information
8.782 0.000 Significant
6.799 0.000 Significant
4.122 0.000 Significant
4.003 0.000 Significant
3.950 0.000 Significant
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Based on the results of the Paired Sample t-test data on hand
muscle strength, hand muscle endurance, abdominal muscle
endurance, leg muscle strength, and balance obtained a signi-
ficance value smaller than 0.05 (p < 0.05), it can be concluded
that there are significant differences in hand muscle strength,
hand muscle endurance, abdominal muscle endurance, leg
muscle strength, and balance during the pre-test and post-test
in the treatment group. This means that there is a significant
increase in hand muscle strength, hand muscle endurance, ab-
dominal muscle endurance, leg muscle strength, and balance
before and after treatment.

Table 9. Results of paired sample t-test control group

Data Group Mean
Treatment 39.79
Hand muscle strength Control 40.75
Treatment 32.19
Hand muscle endurance Control 33.03
. Treatment 25.83
Endurance of the abdominal muscles Control 2535
Treatment 77.22
Leg muscle strength Control 78.93
Balance Treatment 61.03
Control 64.67
Discussion

The discussion of the results of this study provides a further inter-
pretation of the results of the data analysis that has been presented.
The discussion of the results of the analysis can be further descri-
bed as follows.

Effect of the circuit bodyweight training method on enhancing
muscle strength, muscle endurance, and balance of wrestling
athletes

The hypothesis testing reveals the impact of the circuit bodyweight
training method on augmenting muscle strength, endurance, and
balance in wrestling athletes. Circuit weight training has proven to
be an effective regimen to enhance physical fitness parameters like
hand muscle strength, leg muscle strength, arm muscle endurance,
and abdominal muscle endurance. This assertion is buttressed by
various studies. For instance, research [24] found that high-intensi-
ty circuit training could significantly enhance muscle endurance in
a moderately fit population. Similarly, evidence from another study
[21] highlights that a six-week circuit weight training regime effec-
tively develops fitness parameters like leg strength, explosive leg
power, and abdominal strength endurance. The observed improve-
ment in muscle strength and abdominal muscle endurance can be
attributed to specific exercises included in both the training and co-
ol-down sessions. The boost in leg strength and endurance is likely
influenced by the training intensity, circuit weight, movement spe-
ed, and explosive power. Current findings align with the hypothesis
that circuit weight training can enhance physical conditions, espe-
cially the endurance component of muscle strength [25]. Circu-
it training is a potent regimen to enhance strength and

www.fizjoterapiapolska.pl
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Control group

Based on the results of the Paired Sample t-test data on hand
muscle strength, hand muscle endurance, abdominal muscle en-
durance, leg muscle strength, and balance obtained a significan-
ce value greater than 0.05 (p > 0.05), it can be concluded that
there is no significant difference in hand muscle strength, hand
muscle endurance, abdominal muscle endurance, leg muscle
strength, and balance during pre-test and post-test in the control
group. This means that there was no significant increase in hand
muscle strength, hand muscle endurance, abdominal muscle en-
durance, leg muscle strength, and balance in the control group.

toount p Information
0.749 0.460 Significant
1.351 0.187 Significant
1.060 0.298 Significant
0.711 0.483 Significant
1.642 0.111 Significant

functional fitness [23], improving mobility, strength, and stamina.
The system comprises 6 to 8 strength exercises performed sequen-
tially, each for a specific number of repetitions or a set duration.
Short breaks intersperse the exercises, while longer rest intervals
separate different circuits. The overall number of circuits in a tra-
ining session can range between two to six, contingent on the tra-
ining level, phase (preparation or competition), and training
objective. Circuit training can influence various physical and fit-
ness components, necessitating balance due to its rapid move-
ments, thereby engaging the knee and ankle balancing muscles to
maintain equilibrium during exercise. Strong muscle contractions,
a response to dynamic load or rapid muscle stretching, are induced
by circuit weight training [6]. Muscle hypertrophy effects enhance
muscle strength and endurance. This is further supported by ano-
ther study [26], suggesting that increased muscle strength arises
from a growth in the number of contractile proteins, actin fila-
ments, and myosin, as well as enhanced connective tissue and li-
gament strength. Engaging in exercises that maximally contract
muscles thrice weekly over a span of 6-8 weeks can boost muscle
strength by up to 30%. Hence, this research followed a thrice-we-
ekly regimen with an escalating training load over six weeks to
enhance physical fitness, especially muscle strength, endurance,
and balance.

Effect of variances in circuit bodyweight training methods
between treatment and control groups on muscle strength,
endurance, and balance in wrestling athletes

Analysis indicates a significant disparity in effects between the
treatment and control groups concerning enhancing the
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strength, muscular endurance, and balance of wrestling athle-
tes. Athletes subjected to the circuit weight training method
outperformed their counterparts in the control group. This is
corroborated by previous research [27], suggesting that an
experimental group exhibited substantial differences in chosen
physical fitness metrics like leg muscle strength, explosive
muscle power, and abdominal muscle endurance compared to

1.There was a significant improvement in hand muscle
strength, hand muscle endurance, abdominal muscle enduran-
ce, leg muscle strength, and balance post-treatment, with no
noticeable enhancement in the control group.

2. The group subjected to the Circuit Body Weight Training
method displayed superior hand muscle strength, hand muscle

endurance, abdominal muscle endurance, leg muscle strength,
and balance compared to the untreated control group.

a control group. Hence, six weeks of circuit weight training
can substantially enhance an athlete's physical fitness varia-
bles.

Adres do korespondenciji / Corresponding author

Conclusions

Drawing from the Independent Sample t-test results and the
subsequent Paired Sample t-test, the following conclusions
emerge:
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