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CQ Elektronik System
Nowoczesna diagnostyka WWW.Cq. Co m. P I

Terapia rehabilitacy jna

ZESTAW APARATURY DO LABORATORIUM KOMPUTEROWEJ DIAGNOSTYKI | KOREKCJI POSTAWY CIALA

Fofogramefn'a Przesfrzenna 3D
Druga kamera catosylwetkowa

’Plafformy CQ-Stab2P

stabilograficzne i DYNAMOMETRYCZNE
jednoi DWUPLYTOV:/E
z analizg wyskoku dla SPORTOWCOW

CQ-Stopy3D
CAD-CNC

a - °
Eksport projektu STL
dla drukarek 3D

Bezposrednie, szybkie, skanowanie przestrzenne (3D) stép (===
System komputerowego wykonywania indywidualnych wktadek KOMPUTEROWE FREZOWANIE WKLADEK

Doktadna diagnostyka stép i koslawosci/szpotawosci kolan i pigt NA MIEJSCU, NA MIARE, NA CZAS |

PROJEKTUJEMY ROWNIEZ NA INDYWIDUALNE ZAMOWIENIA
W OFERCIE-KOMPUTEROWE BADANIE POSTAWY-RUCHU - TREMORU-SILY-BALANSU - TRENINGU
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jedyny aparat do fali uderzeniowej bez kosztow eksploatacii!

efekty terapeutyczne nawet po pierwszym ~ leczenie obejmuje zwykle 3-5 zabiegow
zabiegu w tygodniowych odstepach

terapia nieinwazyjna, w wielu przypadkach = krotkie, kilkuminutowe sesje terapeutyczne
Zapobiega interwencji chirurgicznej

Wskazania do stosowania:

ostroga pietowa ~ tokie¢ tenisisty
kolano skoczka = punkty spustowe
biodro trzaskajace = hallux - paluch koslawy

zespot bolesnego barku

Dowiedz sie wiecej na stronie: www.rosetta-eswt.pl

Skontaktuj sie z nami, by przetestowac aparat za darmo w swoim gabinecie:

O |

bardomed 721121314 biuro@bardomed.pl www.bardomed.pl
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Poczuj sie bezpiecznie

INTER Fizjoterapeuci

Dedykowany Pakiet Ubezpieczen

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

— ochrong finansowg na wypadek roszczen pacjentow — odszkodowanie w przypadku fizycznej agresji pacjenta

~ NOWE UBEZPIECZENIE OBOWIAZKOWE OC — ochrong finansowa zwigzang z naruszeniem praw pacjenta

— ubezpieczenie wynajmowanego sprzetu fizjoterapeutycznego — odszkodowanie w przypadku nieszczesiwego wypadku

— profesjonalng pomoc radcow prawnych i zwrot kosztow
obstugi prawne;

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

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

Al. Jerozolimskie 142 B O
02-305 Warszawa | ! I !l

www.interpolska.pl UBEZPIECZENIA




RoboGait 38 Technomex

RoboGait to system do terapii chodu z asystg robota stosowany na kazdym etapie rehabilitacji u pacjentdw
z niedowtadem lub porazeniem koriczyn dolnych w szczegdlnosci u pacjentéw z urazami mdézgu, rdzenia kregowego,
po przebytych udarach mézgu oraz ze schorzeniami ortopedycznymi.

Zobacz ten produkt na stronie:
neuroreedukgacja.pl/robogait

Dowiedz sie wigcej:
32 40 10 350 wew. 57
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Cechy kluczowe
Uniwersalna orteza dla pacjentéw dorostych i pediatrycznych
Regulacja sity wspomagania pacjenta
Regulowany uchwyt na miednice pozwalajgey na prace zaréwno z petng stabilizacjg miednicy,
jok i z jej petnym uwolnieniem
Dynamiczne odcigzenie pacjenta (od O do 100 kg - mozliwos¢ regulacji bez przerywania treningu)
Biofeedback zapewniajgey funkcjonalne srodowisko, zwiekszajgce motywacje wykonywanych éwiczen
Narzedzia oceny oraz raporty
32 4010 350 wew. 57 A PHU Technomex Sp. z 0.0. f facebook.com/technomex
% M btas@technomex.pl ul. Szparagowa 15, @ instagram.com/technomexpl
technomex.pl 44-141 Gliwice, Poland > youtube.com/phutechnomex
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SPRZEDAZ | WYPOZYCZALNIA ZMOTORYZOWANYCH SZYN CPM ARTROMOT?®

Nowoczesna rehabilitacja CPM stawu kolanowego, biodrowego, tokciowego,
barkowego, skokowego, nadgarstka oraz stawow palcow dtoni i kciuka.

H

ARTROMOT-K1 ARTROMOT-5P3 ARTROMOT-53 ARTROMOT-E2 &

Najnowsze konstrukcje ARTROMOT zapewniajg ruch bierny stawdéw w zgodzie
z koncepcjg PNF (Proprioceptive Neuromuscular Facilitation).

KALMED Iwona Renz tel. 61 828 06 86 Serwis i catodobowa
ul. Wilczak 3 faks 61 828 06 87 pomoc techniczna:
61-623 Poznan kom. 601 64 02 23, 601 647 877 tel. 501 483 637

ARTROSTIM
www.kalmed.com.pl kalmed@kalmed.com.pl service@kalmed.com.pl FOCUS PLUS
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PhysioGo.Lite Laser

S ergonomiczny aparat

naswlatlanie wszare zajetago stawu

i do laseroterapii

¥ laczenia
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R biostym ul acyj nej

« wbudowana ilustrowana encyklopedia zabiegowa
« 175 programoéw dla popularnych jednostek chorobowych
- réwnoczesne podpiecie trzech akcesoriow

- dotykowy panel sterowania

- praca w trybach: manualnym i programowym
» petne statystyki zabiegowe

« mozliwosc zasilania akumulatorowego

400IR BORD SHN2-400
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ASTAR. producent nowoczesnej

aparatury fizykoterapeutycznej
ul. Swit 33
43-382 Bielsko-Biata
tel. +48 33 829 24 40 www.astar.pl
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healthcare within reach
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DC-30 DC-40 full HD

Mindray Medical Poland Sp. z 0. o.
ul. Cybernetyki 9, 02-677 Warszawa, Polska

2 info-pl@mindray.com @ MindrayPoland mindray.com/pl
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REHABILITACH

Nowy wymiar wygody dla stop z problemami y
Obuwie profilaktyczno-zdrowotne
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Trzy

rozmiary Podwyzszona sl

przestrzen

szerokosci tegosc na palce

WSKAZANIA

« haluksy - wkiadki specjalistyczne - palce miotkowate, szponiaste « cukrzyca (stopa cukrzycowa) - reumatoidalne zapalenie stawdw
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- béle plecéw - wysokie podbicie - praca stojaca - nerwiak Mortona - obrzek limfatyczny - opatrunki - ortezy i bandaze - obrzeki
- modzele - protezy - odciski - urazy wplywajace na $ciegna, miesnie i kosci (np. sciegno Achillesa) - wrastajace paznokcie
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ULTRASONOGRAFY

DLA FIZJOTERAPEUTOW I

i HONDA 2200 e

profesjonalne

kilkudniowe
szkolenie
GRATIS!

CHCESZ MIEC W GABINECIE?
- najlepszy, przenodny ultrasonograf b/w na Swiecie,
- nowoczesne 128-elem. gtowice,

-3 lata gwarangji i niskg cene!

CHCESZ MIEQ?
- szybkq i trafng diagnoze narzadu ruchu i skutecznie dobrang terapie
- sonofeedback w leczeniu schorzen i rehabilitcji pod kontrolg USG,

- wyselekcjonowanie pacjentdw juz na pierwszej wizycie

(rehabilitacja czy skierowanie do szpitala).

CHCESZ ISC NA PROFESJONALNE SZKOLENIE
dla fizjoterapeutow kupujac USG?

CHCESZ MIEC SUPER WARUNKI LEASINGU
i uproszczong procedure przy zakupie USG?

NIE CZEKAJ, AZ INNI CIE WYPRZEDZA!

Made in Japan

ULTRASONOGRAFIA
W UROGINEKOLOGII !!!

£+ _ szybko diagnozowaé specyficzne i niespecyficzne béle

ledZzwiowo-krzyzowe i zaburzenia uroginekologiczne,

LLJ - odczytywad, interpretowac obrazy usg i leczy¢ podstawy pecherza moczowego,
iesnie dna mi n ieénie brzucha, rozejscie kresy biatej,

voim gablneue i praktycznie wykorzystywac

AF HONDA 2200
LNE SZKOLENIE !!!

. mg, dostarczymy aparat, przeszkolimy!
cyjna i pogwarancyjna!

Matgorzata Rapacz kom. 695 980 190 ’ I r e n tgen®

www.polren
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PRODUCENT APARATURY MEDYCZNEJ

Partner Polskiego Zwigzku Narciarskiego

Kompleksowe
rozwigzania
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i umow sie na bezptatne testy wybranego aparatu.
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METRUM CRYOFLEX, ul. Zielna 29, 05-082 Blizne Laszczynskiego, +48 22 33 13 750, biuro@metrum.com. pl, metrurm.com.pl

SIEMENS Zapytaj o finansowanie

! . t Dzigki nasze] wspdtpracy z SIEMENS FINANCE masz mozliwosé uzyskania pozyczki
"3 '!7{“" f" medycznej w 15 minut bez wychodzenia z gabinetu. Umowa podpisywana SMS-em.




s (izjoterapia polska

Effect of plyometrics, closed kinetic chain versus
quadratus lumborum strengthening exercises on
vertical jump height in volley ballplayers: A randomized
controlled trial

Wptyw pliometryki, zamknietego taricucha kinetycznego w poréwnaniu z ¢wiczeniami
wzmachniajgcymi miesnie czworobocznych ledzwi na wysoko$¢ skoku wzwyz u siatkarzy:
Randomizowane badanie kontrolowane

Yasmein M. Mahmoud'(A.B.C.D.EF.G) 'Wadeda H. Elsayed?AB.CD.EF)  Amira H. Draz3(A.B.C.D.EF)

'Department of Physical Therapy for Basic Science, Faculty of Physical Therapy, Kafr El Sheikh University, Egypt
?Basic Science Department, Cairo University, Egypt

Abstract

Purpose. To compare the effects of plyometrics, closed kinetic chain with quadratus lumborum strengthening exercises
on vertical jump height in volley ball players.

Design. Pre-post measurement randomized controlled trial.

Methods. Two hundred volleyball players were recruited from Cairo and Kafer El Sheikh University, Egypt. 140 volleyball
players met the inclusion criteria and were randomly assigned into four equal groups. Group (A) consisted of 35 volley
ball players with mean body mass index (BMI) value of 21 + 3.76 kg/m? and received plyometric exercise (Counter
Movement jump (CM]). Group (B) consisted of 35 volley ball players with mean BMI value of 21.44 + 1.681 kg/m? and
received closed kinetic chain (CKC) exercise (double limp squat free weights), Group (C) consisted of 35 volley ball
players with mean BMI value 22.17 + 1.8 kg/m? and received quadratus lumorum strengthening exercise (isotonic hip
hiking), group (A), (B) and (C) received the exercises two times per week for eight weeks. Group (D) consisted of 35
volley ball players with mean BMI value of 22.01 + 1.69 kg/m? and received no exercise (control group).

Results. Statistical analysis revealed that there was significant difference (p < 0.05) in favour to group A, B and C in
compared to group D. while there were no significant differences (p > 0.05) among groups (A, B and C).

Conclusion. Plyometrics (CM]), CKC (Double limb squat free weights), and quadratus lumborum strengthening exercise
(Hip hiking) yield an improvement on vertical jump height.

Key words:
plyometrics, CKC, vertical jump, strengthening exercise

Streszczenie

Cel. Poréwnanie efektow pliometryki, zamknietego tancucha kinetycznego z ¢wiczeniami wzmacniajacymi miesnie
czworoboczne ledzwi na wysokos¢ skoku wzwy?z u siatkarzy. Projekt. Randomizowana préba kontrolowana, pomiar
przed i po. Metody. W badaniu wzieto udziat dwustu siatkarzy z Uniwersytetu w Kairze i Kafer El Sheikh w Egipcie. 140
siatkarzy spetnito kryteria witgczenia i zostato losowo przydzielonych do czterech réwnych grup. Grupa (A) sktadata sie
z 35 siatkarzy o srednim wskazniku masy ciata (BMI) 21 + 3,76 kg/m2 i wykonywata ¢wiczenie pliometryczne (skok
wzwyz z obrotem (CM]). Grupa (B) sktadata sie z 35 siatkarzy o sSrednim BMI 21,44 + 1,681 kg/m?2 i wykonywata
¢wiczenia w zamknietym tancuchu kinetycznym (CKC) (przysiady bez ciezaréw). Grupa (C) sktadata sie z 35 siatkarzy
o srednim BMI 22,17 * 1,8 kg/m2 i wykonywata ¢wiczenia wzmacniajace miesnie czworoboczne ledzwi (izotoniczny
chéd przy uniesionej miednicy). Grupy (A), (B) i (C) wykonywaty ¢wiczenia dwa razy w tygodniu przez osiem tygodni.
Grupa (D) sktadata sie z 35 siatkarzy o srednim BMI 22,01 + 1,69 kg/m2 i nie wykonywata zadnych ¢wiczen (grupa
kontrolna).

Wyniki. Analiza statystyczna wykazata, ze istnieje istotna réznica (p <0,05) na korzys¢ grupy A, Bi C w poréwnaniu

z grupa D. Nie zaobserwowano istotnych réznic (p> 0,05) miedzy grupami (A, B i C). Wnioski. Pliometryka (CM]), CKC
(przysiad bez ciezaréw) oraz ¢wiczenia wzmacniajgce miesnie czworoboczne ledzwi (chdod przy uniesionej miednicy)
powoduja poprawe wysokosci skoku wzwyz.

Stowa kluczowe:
Pliometryka, CKC, skok wzwyz, ¢wiczenia wzmacniajgce

192 www.fizjoterapiapolska.pl



Introduction

In volleyball the counter movement vertical jump (CMVJ) is
a key movement of the jump serve, jump set, block jump and
spike jump. Vertical jumping is considered an essential motor
skill in a range of team sports including, volleyball, soccer, ba-
sketball and handball, it is often used to assess motor develop-
ment, functional ability, and motor capacity, in the young,
elderly and athletes [1, 2].

Plyometrics is a well-known form of ballistic training which is
designed to improve jump performance capabilities, strength,
running economy, agility, sprint ability and helping in preven-
ting knee injuries and athletes use a countermovement jump
(CMJ) strategy to achieve maximum vertical jump height [3,
4]. Squats seek to strengthen the quadriceps and hip stabilizer
muscles and are frequently prescribed in the rehabilitation of
individuals with knee joint dysfunctions [5].

Hip hiking which is the action of quadratus lumborum muscle is
a bilateral and multi-joint movement that generates large stresses
in the anterior muscles that cross the knee and hip joint, provi-
ding a better link between the upper and lower body through
a more stable pelvis and spine should help improve jumping abi-
lity [6]. Recent biomechanical studies indicate that hip muscle
activation significantly affects the ability of the quadriceps and
hamstrings to generate force or resist forces experienced by the
entire leg during jumping and in sports like volley ball and ba-
sketball the major task is the ability to jump higher so this make
many coaches asking about the most effective type of exercise
that provide maximum jump and improve jump height [6, 7].
Many researchers investigated the effect of plyometric training
on vertical jump performance [8] [9, 10, 11, 12] but they did
not investigate its effect in comparison to other different types
of training, CKC and active resisted exercise, so this gap in re-
search aroused our interest to investigate the therapeutic effec-
tiveness of different types of strengthening exercises that affect
the jump height and see which of them is more useful in im-
proving training qualities.

Purpose

The purpose of this study was to compare the effects of plyome-
trics, closed kinetic chain with quadratus lumborum strengthe-
ning exercises on vertical jump height in volley ball players.

Materials and Methods

Study Design

The study was designed as randomized controlled trial pre-post
measurement design. Ethical approval was obtained from ethical
committee of Faculty of physical therapy, Cairo University,
Egypt before study commencement (No: P.T.REC/012/001829).
The study followed the Guidelines of Declaration of Helsinki
on the conduct of human research. The study was conducted
between July 2018 to April 2019.

Participants

By simple random sampling which is a method of probability
sampling, two hundred male and female volley ball players

www.fizjoterapiapolska.pl
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were recruited into the study from Cairo and Kafr El Sheikh
University, Egypt, 140 volley ball players met the inclusion cri-
teria of the wellness scale index which is a general healthy life
questionnaire. It measures the overall status and well- being.
and they were randomly and equally distributed as 35 volley
ball players in four groups. The volley ball players were enrol-
led and assessed for their eligibility to participate in the study.
Inclusion criteria were as following: The volley ball player's
ages ranged from 18 to 25 years old [13]. Their body mass in-
dex ranged from 18 to 25 kg /m2. All of them were medically
stable. They were healthy according wellness scale. They did
not suffer from any injuries which might affect the trial results.
They had similar normal daily regimen. Exclusion criteria were
as following: History of any recent trunk, hip, knee or ankle in-
jury, History of recent surgery for any part of the body, History
of recent fracture in trunk sacroiliac or lower limb and players
who practicing any kind of physical training or exercises rather
than the one used in the study e.g. going to gymnastics. Written
informed consents were obtained from the volley ball players
after explaining the nature, purpose, and benefits of the study,
informing them of their right to withdraw or refuse at any time,
and the confidentiality of any obtained information.

Randomization

The volley ball players were randomly assigned into four equal
groups (A, B, C and D) by a blinded, independent research assi-
stant who opened sealed envelopes that contained computer ge-
nerated randomization cards, two volley ball player.

Interventions

Group (A) received plyometric exercise (CMJ with arm swing).
Volley ball players were carefully familiarized with all procedu-
res, ten minutes of general warm up were performed before each
session, including two minutes of low-intensity aerobic exerci-
se, dynamic stretching exercises, and one set of nine sub-maxi-
mal jumps, plyometric training practicing (duration = eight
weeks, frequency = two sessions per week) [14]. The volley ball
players started in a standing position, and squats down to the 90
degree leg bend position before immediately jumping up. Hands
swing forward and back word with the jump [1]. Program de-
sign included: exercise mode: which was lower body plyometric
exercise (CMJ), Intensity: High speed jump drills with double
limb and maximum height, Frequency: Two times per week for
eight weeks [2], Recovery period: five seconds rest between re-
petitions and five minutes rest between each set, Volume: Three
sets per session in each set the volley ball players increased the
number of repetitions until fatigue appears and this was re- eva-
luated in every next session for exercise progression [15, 16].
Group (B) received CKC exercise (Double limb squat free we-
ights), the exercise began with flexing the hips and knees slowly
under control while keeping the torso to floor angle relatively
constant, a flat-foot position was maintained with the knees ali-
gned over the feet as they flex the hips and knees was continue
flexing until the thighs are parallel to the floor, then raising from
squat by extending the hip and knee while keeping the torso to
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floor angle relatively constant. Program design included: Exer-
cise mode: Double limb squat, Intensity: limited to individual
body weight and was determined according the volley ball
player's ten repetition maximum (10 RM) test [17] which was
re- evaluated every week for exercise progression. Frequency:
two times per week for eight weeks. Recovery period: Hold the
squat for 4second, relax for 4 second before the next one and
relax 5-7 minutes between each set. Volume: three set per ses-
sion, the first two sets were done according 10 RM test and in
third set players increased number of repetitions until they felt
fatigue symptoms [18].

Group (C) received quadratus lumborum strengthening exerci-
se (hip hiking), Concentric active resisted exercise program
(low repetition high resistance} against weight was used and
modified according 10 RM principles at moderate contraction
velocity (1-2 second) for three sets in every session, three times
per week for eight weeks. Weight of sand bags were tied above
the ankle joint while the volley ball players standing on a step-
per with the training limb free not on the stepper and the play-
ers were asked to raise their pelvic up against the weight with
keeping the hand supporting the pelvic [19].

Group (D) received no exercise (control Group).

Outcome measures

Vertical jump height

My jump 2 software application (My jump 2 APP) was used to
measure vertical jump height. All jumps were recorded at high
velocity camera 240 Hz (720 x 1080 pixel resolution). The
iPod video files were imported into the My Jump 2 APP and
analyses performed following the APP instructions. An iPod
apple Inc, 64GB designed in California, designed and develo-
ped for IOS was used to download my jump 2 software appli-
cation [13, 20]. My Jump 2 calculate the time in the air of the
CMIJ by identifying the take-off and the landing frames of the
video, and then determining the jump height using the equation
described by Bosco [21] height (h) =t2 x 1.22625.

To record every CMJ with the application, the therapist was sit-
ting on the ground with the iPod camera opposite the volley ball
player (in the frontal plane), about 1 meter far from the player's
foot, zooming the camera on the feet of the player, then calcula-
ting the time between two frames, selecting a first frame, just
when the player lost contact with the platform (taking-off) and,
a second frame, just when the player came into contact with the
platform again (landing). In this way, the height of CMJ was
measured by using the previous equation [13, 22].

It was measured before the commitment of the study and after
eight weeks of the study (pre—post measurement).

Statistical Analysis

Results were expressed as mean + standard deviation (SD).
Prior to final analysis, data were screened for normality as-
sumption, homogeneity of variance, and presence of extreme
scores. This exploration was done as a pre-requisite for para-
metric calculations of the analysis of difference. There were
no univariate outliers in the data, as assessed by inspection of
a boxplot. Jump height was normally distributed, as assessed
by Shapiro-Wilk's test (p > 0.05). There was homogeneity of
variances, as assessed by Levene's (p > 0.05). Accordingly,
4x2 Mixed ANOVA test was used to compare the tested va-
riable of interest at different measuring periods at different
groups. With the initial alpha level set at 0.05. Statistical Pac-
kage for Social Sciences (SPSS) computer program, version
22 windows (SPSS, Inc., Chicago, IL) was used for data ana-
lysis.

Results

The current study was conducted on 140 normal healthy male and
female subjects. They were assigned randomly into four equal
studies groups. As indicated by the One Way Analysis of Variance
(ANOVA), there were no significant differences (p > 0.05) in the
mean values of body mass, height and BMI among the four tested
groups Table [1].

Table 1. Descriptive statistics and One Way Analysis of Variance (ANOVA) for the mean body mass, height, and BMI values
for the four tested groups

Group B Group D F-value P-value
Body mass (kg) 63.66 + 6.88 65.22 £ 8.8 65.21 +£7.93 65.88 +8.27 0.436 0.728
Height (cm) 170.13 £ 7.04 173.62 + 8.8 171.33 + 8.41 172.88 + 38 1.18 0.32
BMI (kg/m?) 21+3.76 21.44+£1.68 22.17+1.8 22.01 + 1.69 1.663 0.178

*Significant at alpha level < (.05

Statistical analysis using 4x2 mixed design ANOVA indicated
that there were significant effects of the tested group on the
jump height (F = 3.247, p = 0.024%*). In addition, there were si-
gnificant effects of the measuring periods (the second indepen-
dent variable) on the jump height (F = 925.041, p = 0.0.0001%*).
Also, the interaction between the two independent variables
was significant, which indicates that the effect of the tested
group (first independent variable) on the jump height was in-
fluenced by the measuring periods (second independent varia-
ble) (F = 111.928, P=0.0001%).
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Within groups for jump height. Multiple pairwise comparison
tests (Post hoc tests) revealed that there was significant increase
(p < 0.05) of Jump height at post treatment in compare to pre-
treatment in groups (A, B and C). while there was no significant
difference (p > 0.05) at post treatment in compare to pre-treat-
ment in group D).

Among groups, Considering the effect of the tested group
(first independent variable) on Jump height, Multiple pairwise
comparison tests (Post hoc tests) revealed no significant diffe-
rences (p > 0.05) at the mean values of the "pre" test among
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four groups. As well as, Multiple pairwise comparison tests
(Post hoc tests) revealed that there was no significant diffe-
rence of the mean values of the "post treatment" test revealed
among (group A versus B), (group A versus C), and (group B
versus C) with (p > 0.05). While, multiple pairwise comparison

fizjoterapia poiska  n——

tests (Post hoc tests) revealed that there was significant difference
among (group A versus D), (group B versus D), and (group C
versus D) with (p < 0.05) and this significant increase in favor to
group A, B and C in compared to group D as shown in table [2].

Table 2. Descriptive statistics and 4x2 mixed design ANOVA for jump height at different measuring periods at

different groups

Jump height (mean * SD) Group A Group B Group C Group D
Pre treatment 24.86 + 8.39 24.73 + 8.89 25.14 £8.45 24.58 +7.69
Post treatment 35.5+9.08 34.11 £9.32 34.67 £10.43 24.58 +£7.69
MD —10.64 —9.38 —9.53 0.00
% of change 42.79% 37.92% 37.90% 0%

Multiple pairwise comparisons (Post hoc tests) between different measuring periods for jump height at different

p-value Group A

Pre treatment Vs. post 0.0001*

treatment

Group B
0.0001*

Group C Group D

0.0001* 1.00

Multiple pairwise comparison tests (Post hoc tests) for the jump height among different groups at different measuring

p-value Pre treatment Post treatment
Group A Vs. group B 0.99 0.99
Group A Vs. group C 0.99 0.99
Group A Vs. group D 0.99 0.0001*
Group B Vs. group C 0.99 0.99
Group B Vs. group D 0.99 0.0001*
Group C Vs. group D 0.99 0.0001*

*Significant level is set at alpha level < 0.05; SD: standard deviation; MD: Mean Difference; p-value: probability value

Discussion

In sport activities such as sprinting and jumping, the ratio of the
strength of the muscles involved in the movement to the mass of
the body parts being accelerated is critical [2]. Thus, the strength-
to-mass ratio directly reflects an athlete’s ability to accelerate his
or her body. Considering the wide variety of movements associa-
ted with athletics, athletes must possess sufficient strength in hip
and trunk muscles that provide stability in all three planes of mo-
tion [.recent biomechanical studies indicate that hip muscle acti-
vation significantly affects the ability of the quadriceps and
hamstrings to generate force or resist forces experienced by the
entire leg during jumping, so this aroused our interest to investi-
gate the therapeutic effectiveness of three different types of
strengthening exercises that affect the jump height and see which
of them is more useful to improve training qualities [6, 23].
Statistical analysis using 4x2 mixed ANOVA design indicated
that there were significant effects of the tested group on the
jump height. In addition, there were significant effects of the
measuring periods on the jump height. Also, the interaction be-
tween the two independent variables was significant, which indi-
cates that the effect of the tested group (first independent

www.fizjoterapiapolska.pl

variable) on the jump height was influenced by the measuring pe-
riods (second independent variable). Multiple pairwise compari-
son tests (Post hoc tests) revealed that there was significant
difference between (group A versus D), (group B versus D), and
(group C versus D) and plyometric exercise revealed the most
improvement in jump height then quadratus lumborum strengthe-
ning exercises then CKC exercise, which may be explained by the
following: plyometric exercise is a quick, powerful movement
using the stretch— shortening cycle (SSC). The purpose of
plyometric exercise is to increase the power of subsequent move-
ments by using both the natural elastic components of muscle and
tendon and the stretch reflex, the stretch-shortening cycle (SSC)
employs the energy storage capabilities of the SEC and stimula-
tion of the stretch reflex to facilitate a maximal increase in muscle
recruitment over a minimal amount of time The stretch—shorte-
ning cycle combines mechanical and neurophysiological mecha-
nisms and is the basis of plyometric exercise [9].

In study done by Rodrigo Ramirez-Campillo et al., (2019), they
reported that plyometric jump training improved several measu-
res of performance-related fitness in male youth soccer players,
yielding small to moderate improvements in counter-movement,
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horizontal and drop jumping and in kicking velocities, irrespec-
tive of the maturity of the athletes [24].

Other study done by Alejandro et al., (2019) confirmed that CMJ
performance may be meaningfully affected by the velocity and depth
of the countermovement in improving vertical jump performance [8].

The significant improvement effect of quadratus lumborum
strengthening (hip hiking) was due to providing a better link be-
tween the upper and lower body through a more stable pelvis
and spine should help improve jumping ability, therefore, trunk
stability in addition to available leg strength may be important in
explaining the variance associated with improvements in perfor-
mance of vertical jumping [6, 7, 25].

Scott et al., 2007 investigated the effect of trunk stability on jump
they indicate that nine weeks of trunk stability training, leg strength
training, or combined trunk stability and leg strength training were
similarly effective in enhancing an athlete’s vertical jump [25].

The significant effect of CKC (squat) exercise was due to with
these types of exercises, the body weight of the individual is
used to provide resistance and CKC exercises appears to offer
a low-cost training method that allows for the development of
relative strength levels as it has many benefits as it is specific to
each individual’s anthropometrics. Often includes closed chain—
based exercises that strengthens several muscle groups at once
(co-contraction between agonist and antagonist muscles) , deve-
lops relative strength and improves body control, also the appli-
cation of chains to traditional resistance training methods allows
for a linear increase in the applied resistance [18, 26].

A study performed on squat effect on jump by Hirayama and Ku-
niaki (2014), concluded that vertical jump height increased after
performance of an ascending intensity squat protocol compared
with baseline values. The main finding of this study was that 1 re-
petition of a squat exercise with a sufficient load (intensity and/or
volume) enhanced subsequent vertical jump performance in sub-
jects performing an ascending intensity squat protocol [18].

Conclusion

Within the limitation of this study which were: It was difficult to
fix the normal daily regimen for all the volley ball players, so they
received a clear sharp order to avoid doing any kind of exercises
rather than the one used in the study. The jump height at first was
planned to be measured by force plate form, but it was difficult to
transfer all players to the force plate lab and also the price of me-
asurement cessions was so expensive especially we measured pre
and post for every volley ball player, so portable valid and reliable
software application that measure jump height was used, it was
concluded that Plyometrics (CMJ), CKC (Double limb squat free
weights), and quadratus lumborum strengthening exercise (Hip
hiking) yield an improvement on vertical jump height.
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