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REHABILITACJA KARDIOLOGICZNA W PRAKTYCE

Szkolenie skierowane do osob zajmujacych sie problematyka rehabilitacji kardiologicznej, podzielone na dwa moduty.

Modut | obejmuje zasady rehabilitacji kardiologicznej, metody diagnostyczne i terapeutyczne oraz role fizjoterapeuty w procesie rehabilitacji.

Modut Il omawia zagadnienia Kompleksowej Rehabilitacji Kardiologicznej u chorych po ostrym zespole wiericowym, po zabiegach kardiochirurgicznych,

po wszczepieniach kardiostymulatora oraz u chorych z chorobami wspdtistniejacymi.

SCHORZENIA STAWU BARKOWEGO - REHABILITACJA Z WYKORZYSTANIEM ELEMENTOW TERAPII MANUALNEJ

Szkolenie skierowane do fizjoterapeutow oraz studentow fizjoterapii, obejmujace zagadnienia z anatomii i fizjologii obreczy barkowej, podstaw artro i osteokinematyki,
charakterystyki wybranych urazéw i uszkodzen w obrebie obreczy barkowej, profilaktyki schorzen barku, diagnostyki pourazowej barku oraz praktycznego zastosowania
technik manualnych w rehabilitacji

DIAGNOSTYKA | LECZENIE MANUALNE W DYSFUNKCJACH STAWU KOLANOWEGO
Szkolenie skierowane do fizjoterapeutéw oraz studentéw fizjoterapii, obejmujace zagadnienia z anatomii stawu kolanowego, biomechaniki struktur wewnatrzstawowych,

charakterystyki wybranych uszkodzen w stawie kolanowym, diagnostyki pourazowej stawu kolanowegooraz praktycznego zastosowania technik manualnych w rehabilitacii.

PODSTAWY NEUROMOBILIZACJI NERWOW OBWODOWYCH - DIAGNOSTYKA | PRAKTYCZNE ZASTOSOWANIE W FIZJOTERAPII

Szkolenie podzielone na dwie czesci. Zajecia teoretyczne obejmuja zagadnienia dotyczace budowy komérek nerwowych, anatomii i fizjologii obwodowego ukfadu nerwowego

i rdzenia kregowego, pozycji napieciowych i pozycji poczatkowych testow napieciowych w konczynach oraz kregostupie. Zajecia praktyczne obejmuja wykonanie neuromobilizacji
dla nerwow obwodowych i opony twardej oraz przykladowe wykorzystania neuromobilizacji w jednostkach chorobowych.

TERAPIA PACJENTOW Z OBRZEKIEM LIMFATYCZNYM
Szkolenie podzielone na zajgcia teoretyczne z zakresu anatomii i fizjologii gruczolu piersiowego oraz ukladu chlonnego, objawow raka piersi, leczenia chirurgicznego,
rehabilitacji przed i pooperacyjnej oraz profilaktyki przeciwobrzekowej. Zajgcia praktyczne maja na celu zapoznanie z metodami stosowanymi w terapii przeciwobrzekowej,

praktycznym wykorzystaniem materiatow do kompresjoterapii oraz omowieniem zaopatrzenia ortopedycznego stosowanego u pacjentek po mastektomii.

FIZJOTERAPIA W ONKOLOGII - ZASADY POSTEPOWANIA W WYBRANYCH PRZYPADKACH KLINICZNYCH
Szkolenie obejmuje zagadnienia dotyczace epidemiologii nowotwordw i czynnikow ryzyka, diagnostyki, leczenia oraz nastepstw leczenia nowotworow
(leczenie ukladowe, chirurgiczne, chemioterapia, radioterapia), podstaw terapii pacjentow leczonych w chorobach nowotworowych piersi, ptuc, przewodu pokarmowego,

okolicy glowy i szyi, uktadu moczowo-ptciowego, ukfadu nerwowego. Czgs¢ praktyczna to cwiczenia oraz metody fizjoterapeutyczne w jednostkach chorobowych.

LOGOPEDIAW FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia teoretyczne: zatozenia, zakres dziafan i uprawnienia terapii logopedycznej, narzedzia diagnozy logopedycznej,

grupy pacjentow objetych terapia logopedyczna (dzieci z opdznionym rozwojem mowy i dorosli, m.in. pacjenci z afazja, SM, choroba Parkinsona), zaburzenia mowy
a globalne zaburzenia rozwoju psychoruchowego, dysfunkcje ukfadu ruchowego narzadu zucia, wspolne obszary dziatania fizjoterapeuty i logopedy.

Czesc praktyczna obejmuje studium przypadku: ¢wiczenia - ksztaltowanie umiejetnosci $wiadomego i prawidiowego operowania oddechem.

INFORMACJE | ZAPISY

tel. 42 684 32 02, 501 893 590
e-mail: szkolenia@tromed.pl

TROMED Zaopatrzenie Medyczne
ﬂ 93-309 Lodz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)
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NOWE ROZWIAZANIE W LECZENIU,
TERAPII I PROFILAKTYCE KREGOSLUPA

Na polskim rynku pojawita si¢ niedawno doskonata mata do leczenia, terapii i profilaktyki schorzen kregostupa
i plecow StimaWELL®120MTRS. Technologia oparta jest o najnowsze know-how niemieckiego producenta firmy Schwa
Medico GmbH, znanego od 40 lat producenta urzadzen w branzy medycyny holistycznej, a w szczego6lnosci elektrostymulacji.

= StimaWELL"

Wylaczny dystrybutor w Polsce warszawska firma SLOEN Sp. z 0.0. wprowadzita we wrzesniu 2017 roku
mate StimaWELL®120MTRS na polski rynek tuz po zaprezentowaniu jej na tegorocznych targach Rehabilitacja 2017
w todzi. Produkt zdobyl uznanie specjalistow, ktorzy uhonorowali go zlotym medalem targéw! Firma SLOEN, jako
sponsor strategiczny, bierze takze udziat w XIII Konferencji Polskiego Towarzystwa Fizjoterapii, ktora odbedzie sie
w dniach 24 i 25 listopada 2017 w Pabianicach, gdzie bedzie mozliwo$¢ zapoznania si¢ z urzadzeniem i uzyskania o nim
blizszej informacji — serdecznie zapraszamy!

StimaWELL®120MTRS to wysokiej jakosci dynamiczny system terapii plecéw i kregostu-
pa, ktory zostat zaprojektowany z wykorzystaniem najnowszych osiggnie¢ technologicznych
w tej dziedzinie. Dwunastokanalowa mata StimaWELL®120MTRS umozliwia teraz pacjentowi
wielowymiarowy system leczenia kregostupa, kazdy zabieg trwa od 20 do 30 minut i jest
naprawde skuteczny. Szczeg6lne znaczenie ma fakt, iz urzadzenie to zostalo wyposazone w do-
ceniony na niemieckim rynku elektrostymulator StimaWELL® pracujacy w zakresie niskich
i srednich modulowanych czestotliwosci w zakresie od 0 do 100Hz i 2000 do 6000Hz (prad
dwufazowy, symetryczny, prostokatny), ktore z tatwoscig pokonuja bariere skory i docieraja do
najglebszych warstw migsni. System zostat zaprojektowany gtownie do terapii bolu, terapii mie-
$niowej 1 masazu (4 w 1). Twoj pacjent skorzysta ze zwigkszonego zakresu opcji, ktore mozesz
mu teraz zaoferowac! Dodatkowo, nalezy wiedzie¢, ze mata zostata wyposazona w 24 elektrody,
ktory sa podgrzewane do 40°C.

System StimaWELL®120MTRS zapewnia kompleksowy pakiet do profilaktyki i leczenia ostrych i prze-
wlektych choréb plecow. Mata wyposazona jest w szeroki wachlarz mozliwosci programowania w zalezno$ci od modulacji
i ustawien uruchamiamy terapi¢ bolu, budowe miegsni, relaksacj¢ migsni, a takze roznego rodzaje masaze, takie jak stukanie,
gtadzenie i1 ugniatanie. Opatentowana technolgia StimaWELL®120MTRS to dla pacjenta skuteczny, glgboko relaksujacy
system terapii. Dwie z wielu zalet stymulacji $redniej czgstotliwo$ci w porownaniu z innymi typami to osiggniecie wysokie-
go poziomu kompatybilnosci pacjentdow i kojace uczucie, generowane przez przeptyw pradu elektrycznego. Ten proces ak-
tywuje silne skurcze mig¢éniowe 1 zapewnia wigksze obszary leczenia. Zastosowanie $redniej czestotliwosci w systemie
StimaWELL®120MTRS, wystepujacej w zakresie od 2000 do 6000 Hz, impulsy tatwiej pokonuja aspekt oporu skory niz
prady w dolnych zakresach czgstotliwosci. Oznacza to, ze dla pacjenta terapia oparta na przeptywie pradu elektrycznego
w $rednim zakresie czestotliwos$ci jest czgsto doswiadczana jako szczegélnie przyjemna, a nie draznigca. System Stima-
WELL®120MTRS jest niezwykle tatwy w obstudze i nie wymaga specjalnej preparacji. Sterowanie za posrednictwem intu-
icyjnego ckranu dotykowego jest proste i czytelne. Programy mozna szybko wybra¢ i jesli to konieczne, dopasowa¢ do
konkretnych potrzeb Twojego pacjenta. Dzigki nowemu trybowi automatycznego wyboru programow opartych na wskaza-
niach przy uzyciu diagnozy — kalibracji, uzytkownik ma mozliwo$¢ automatycznego wyboru odpowiedniego programu tera-
peutycznego zgodnie z danymi anamnestrujgcymi, ktére mogg by¢ stosowane w kazdej sesji terapeutycznej. Twdj pacjent
jest w stanie kontrolowa¢ poziom pradu elektrycznego za pomocg pilota zdalnego sterowania.

” Sloen Sp.zo.o.
S I_ O E N ul. Jana Pawta II 19, 05-077 Warszawa

www.sloen.eu

h O | | S 't | C h e a | t h e-mail: info@sloen.eu
tel: +48 577 780 799
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Analiza wybranych parametrow postawy ciata
u zawodniczek uprawiajacych pitke siatkowa

Analysis of selected body posture parameters in female volleyball players

Agnieszka Ksigzek-Czekaj!(BDEF) Grzegorz Sliwinski2(©), Marek Wiecheé'(®),
Piotr Tabor3(), Marek Kiljanski456(0.6), Zbigniew Sliwinski4A.0.G)

"Markmed, Ostrowiec Swietokrzyski, Polska/Markmed, Ostrowiec Swietokrzyski, Poland
2Uniwersytet Techniczny w Dreznie, Instytut Bioinzynierii Medycznej, Drezno, Niemcy/TU Dresden, Institute of Biomedical Engineering, Dresden, Germany
3Zaktad Teorii i Metodyki Wychowania Fizycznego, AWF, Warszawa, Polska/

Department of Theory and Methods of Physical Education, J6zef Pitsudski University of Physical Education in Warsaw, Poland
4Wydziat Lekarski i Nauk o Zdrowiu, Instytut Fizjoterapii, Uniwersytet Jana Kochanowskiego w Kielcach , Polska/

Faculty of Medicine and Health Sciences, Institute of Physiotherapy, Jan Kochanowski University in Kielce, Poland
5Pabianickie Centrum Rehabilitacji, PCM Sp. z 0.0., Pabianice, Polska/Rehabilitation Center in Pabianice, PCM Sp. z 0.0., Pabianice, Poland
SWyzsza Szkota Informatyki i Umiejetnosci w Lodzi, Polska/University of Computer Science and Skills, Lodz, Poland

Streszczenie

Wstep. Postawa habitualna zawodnikéw wysokiego wyczynu sportowego jest charakterystyczna w réznych dyscyplinach
sportowych i $cisle zwiazana ze specyfika treningu sportowego. Celem pracy byta ocena postawy i obcigzenia stép siatkarek
zespotu KSZO Ostrowiec grajacego w Orlen Lidze w poréwnaniu z grupa kobiet nietrenujacych w podobnej grupie wiekowe;.
Materiat i metody. Badania siatkarek przeprowadzone zostaty w latach 2014, 2015 na poczatku sezonu sportowego. Badanie
przeprowadzono z zastosowaniem aparatu DIERS Formetic 4D. Uzyskane wyniki poréwnano do zdrowych, nietrenujacych
kobiet w tej samej grupie wiekowe;j.

Wyniki. Na podstawie uzyskanych wynikéw stwierdzono, ze kobiety zawodowo grajace w pitke siatkowa charakteryzuja sie
nizszymi wartosciami kata lordozy odcinka ledZwiowego w poréwnaniu z grupg kontrolna. Statystycznie réznicujace sg
réwniez wartosci nachylenia tutowia wzgledem pionu, ktére w grupie badanej osiagnety wyzsze wartosci. W przypadku
pozostatych analizowanych zmiennych dotyczacych kifozy oraz obcigzenia stép nie stwierdzono istotnych statystycznie réznic.
Whioski.

Uzyskane wyniki opisujace postawe habitualng wskazujg, Ze specyfika treningu sportowego moze mie¢ wptyw na
uksztattowanie postawy zawodniczek siatkowki.

Stowa kluczowe:
siatkdwka, postawa ciata, DIERS Formetic 4D

Abstract

Introduction. Habitual posture of professional athletes is closely connected with the demands of sport training, and its
characteristics depend on the type of sport involved. The purpose of this study was to assess the posture and foot loads of
female volleyball players from the KSZO Ostrowiec team playing in the Orlen Liga (the Polish Women's Volleyball League) in
comparison to women in a similar age group who do not play sports professionally.

Materials and methods. The study was conducted between 2014 and 2015, at the start of the volleyball season, and used the
DIERS Formetric 4D analysis system. The results of the female volleyball players were compared with healthy women in the
same age group who do not play sports professionally.

Results. The results obtained in this study indicate that female volleyball players have lower values of the lumbar lordosis angle
in comparison to the control group. The values of the trunk inclination angle (relative to the vertical plane) were also
significantly different between the two groups, with the analyzed group having higher values. With regard to the other analyzed
variables i.e. Kyphosis and foot loads, the study found no statistically significant differences between the groups.

Conclusion. The assessment of the habitual posture of female volleyball players conducted in the present study suggests that
the demands of sport training can have an influence on how the body posture of professional athletes develops.

Key words:
volleyball, body posture, DIERS Formetric 4D

6 www.fizjoterapiapolska.pl
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Introduction

Every sport discipline requires a set of different somatic cha-
racteristics and a specific posture. Players are qualified to pro-
fessional play when they exhibit above average characteristics
that are relevant to that sport discipline [1, 2]. In the case of
female volleyball players, these characteristics include: height,
slenderness, and body proportions (trunk length and the length
of lower extremities and upper extremities). The demands of
sport training in a specific discipline can affect the proper de-
velopment of body posture [3, 4, 5, 6]. Professional female
volleyball players quite frequently complain about back pain
in the lumbar region and in the transition region between the
thoracic spine and the lumbar spine. The reason for this lies in
the asymmetrical nature of volleyball training and in the spinal
load caused by ground reaction forces during the landing stage
of a jump [6, 7]. The influence of movement techniques on
posture development is apparent even in young volleyball
players. Assessments of 15- and 16-year-old male volleyball
players have determined that 68% and 89% of them respecti-
vely show asymmetrical shoulder height and that 76% and
89% show shoulder girdle rotation [8]. The same study has al-
so found that young male volleyball players exhibit lowered
longitudinal foot arches — 18% in the left foot, and 11% in the
right foot. The structural asymmetry of foot arches was not in-
vestigated, however [9]. Research also seems to suggest that
the adverse changes in body posture will be more severe
among experienced players.

The purpose of the present study was to determine how tra-
ining influences habitual body posture and foot loads in fema-
le volleyball players playing in the Orlen Liga, in comparison
to women who do not play volleyball professionally.

Materials and methods

The assessments of female volleyball players from the KSZO
Ostrowiec team playing in the Orlen Liga were conducted in
2014 and 2015. The group included 22 participants with an
average age of 23.2 years. Basic descriptive information about
the participants is presented in Table 1.

Table 1. Basic descriptive information about the participants in the analyzed group and the control group

Analyzed group (professional female volleyball players)
—group | (n=22) Control group (women who do not play volleyball professionally)

—group Il (n=22)

Age 23.2 lata/years 25.6 lata/years
Experience
9.6 roku/years X
Weight
69.5 kg 64.3 kg
Height
180.7 cm 165.5 cm

www.fizjoterapiapolska.pl 7
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The assessment was conducted using the DIERS Formetric
4D before the start of the season, but after the pre-season
preparations. The participants did not report any pain or
injuries (all of the players underwent a medical
examination).

The control group included 22 women in a similar age group
(the average age was 25.6 years) whose body posture and
foot loads were assessed between 2014 and 2015. The
participants in the control group did not report any pain and
self-assessed their health as very good. Participants in both
groups gave informed consent for the study.

All of the assessments were made with the DIERS Formetric
4D system in the Markmed Rehabilitation Center in
Ostrowiec Swigtokrzyski. Each participant was examined in
the same conditions (in the same room and by the same
person).

The DIERS Formetric 4D allows a photogrammetric video
scanning method of the surface of the back by using
rasterstereography. The obtained data can be used to conduct
a form analysis of the back that allows for posture
assessment [13-15]. By wusing an integrated pedoscan
pressure plate, it was also possible to assess foot loads in the
same procedure.

The relevant posture parameters calculated during the DIERS
Formetric 4D assessments are as follows:

- trunk inclination angle (VP-DM) — this parameter
calculates the difference between the C7 spinous process
(VP) and half of the distance between the posterior superior
iliac spines (DM) in the sagittal plane. The higher the value
of this parameter (measured in millimeters) the further
forward is the C7 spinous process moved in the sagittal plane
than the center of the intergluteal cleft,

- deviation in the VP-DM plane — this parameter, measured
in millimeters, signifies the lateral deviation of VP from DM,
- pelvic tilt — this parameter refers to the height difference
between the posterior superior iliac spines relative to the
horizontal plane (cross section, measured in millimeters),

- pelvic rotation — this parameter is measured in degrees and
calculated from the mutual normal torsions of the plane at
the height of the posterior superior iliac spines,

- thoracic kyphosis — maximal angle of kyphosis, measured
between the tangent lines to the surface of the upper point
near the VP and the thoraco-lumbar inflexion point
(measured in degrees),

- lumbar lordosis — maximal angle of lordosis, measured
between the thoraco-lumbar inflexion point and the lower
lumbosacral inflexion point (measured in degrees),

- foot loads — the DIERS Formetric 4D equipped with the
pedoscan pressure plate allows for the measurement of foot
loads, including the percentage distribution of the load on
each foot.

The normal values of the parameters in the DIERS Formetric
4D assessment were developed by H. Harzmann and are
presented in detail in Table 2 [11, 12].

Normality of the distribution of the analyzed variables was
assessed with the Shapiro-Wilk test. The statistical
significance of the differences between the compared groups
was assessed with the Student’s t-test for independent samples.
The study adopted a significance level of p < 0.05.
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Table 2. Normal values of the DIERS parameters

Parameter NORMAL VALUE (according to Harzmann)

60,0

50,0

40,0

30,0

20,0

10,0

0,0

1. Deviation in the VP-DM plane +/- 7 mm
2. Pelvic tilt DL-D +/- 4 mm
3. Pelvic rotation DL-DR 4/.20
4. Surface rotation (rms) Do 3°
5. Lateral deviation VP-DM (rms) Do4 mm
6. Kyphosis angle ICT-ITL (max.) 45°.55°
7. Lordosis angle ITL-ILS (max) 320.37° (men)’ 4(0°-45° (Women)
Results
In the group of female professional volleyball players, the
54,8 542
4 46,0 45,2 45,8
30,6 29,6
vt 207
II 1 II
Kyphosis Lordosis  Left foot load — Left foot load — Right foot load Right foot load Left foot load Right foot load
1nchnat10n forefoot hindfoot — forefoot — hindfoot
B Grupa 1/Group 1 m Grupa 2/Group 2

Fig. 1 Distribution of the analyzed parameters in both groups

mean values of trunk inclination were lower than in the
control group (17.7 mm vs. 8.2 mm, see Fig. 2.) and the
difference was statistically significant. The coefficient of
variation for this parameter was high in both groups, but in
the case of female volleyball players the variance was 2.6
times lower than among women who do not play sports
professionally. This seems to indicate that there is much
variation in the population of women aged 18-34 with regard
to this parameter; however, the specific demands of
volleyball training seem to reduce the amount of normally
occurring variation.

The mean kyphosis angle was higher in female volleyball
players than in women from group 2 (see Table 3.); however,
this difference was not statistically significant.

The results of the statistical analysis of foot loads, with
regard to the differences in both the left foot — right foot and
the forefoot — hindfoot load distribution, did not reach the
threshold of statistical significance. An analysis of the

www.fizjoterapiapolska.pl 9



s fizjoterapia polska

coefficient of variance for foot loads also revealed that there
was twice as much variance with regard to this parameter in
the group of women who do not play sports professionally, as
compared to the group of female volleyball players. This
means that the specific demands of sport training reduce the
amount of variety for foot loads in professional athletes (see
Table 3).

The mean lordosis angle was lower in female volleyball

Table 3. Characteristics of the parameters for posture and foot loads

Parameter

1 -14.0 68.0 19.4 375.4 17.7 110%
Trunk inclination 2 -23.0 60.0 23.7 562.5 8.2 290%
1+2 -23.0 68.0 21.9 481.1 12.9 170%
1 33.0 67.0 8.2 67.9 47.4 17%
Kyphosis 2 29.0 62.0 9.0 80.5 46.0 20%
1+2 29.0 67.0 8.5 73.0 46.7 18%
1 21.0 51.0 7.0 49.5 40.3 17%
Lordosis 2 27.0 57.0 8.2 66.9 44.1 19%
1+2 21.0 57.0 7.8 60.6 4222 18%
1 19.4 29.5 2.7 7.5 24.2 11%
Left foot load — forefoot 2 14.7 33.0 5.4 29.5 25.0 22%
1+2 14.7 33.0 4.3 18.2 24.6 17%
1 23.5 36.1 3.1 9.6 30.6 10%
Left foot load — hindfoot 2 20.2 44 .4 5.4 29.3 29.6 18%
1+2 20.2 44 .4 4.4 19.3 30.1 15%
1 15.1 24.1 2.3 53 20.0 12%
Right foot load — forefoot 2 10.8 30.5 4.9 24.4 20.7 24%
1+2 10.8 30.5 3.8 14.6 20.4 19%
1 19.5 30.0 2.8 7.6 25.2 11%
Right foot load — hindfoot 2 15.6 31.9 5.2 27.4 24.7 21%
1+2 15.6 31.9 4.1 17.2 25.0 17%
1 51.0 58.5 2.5 6.1 54.8 4%
Left foot load 2 40.9 61.2 4.4 19.0 54.2 8%
1+2 40.9 61.2 3.5 12.3 54.5
6%
1 41.5 49.0 2.5 6.1 45.2 5%
Right foot load 2 38.8 59.1 4.3 18.8 45.8 9%
1+2 38.8 59.1 3.5 12.3 45.5 8%

players than in women from the control group. The
difference between the two groups was statistically
significant. A closer analysis of the values for this
parameter shows that the female volleyball players have
a considerably lower minimal value (21°) and maximal
value (51°) of the lordosis angle than the women in the
control group (27° and 57° respectively) (Table 3). It should
be noted, however, that the mean values of the lordosis
angle were within a normal range in both groups (Table 2
vs.Table 3).

The analysis of pelvic rotation, lateral deviation, and pelvic
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tilt has produced statistically significant differences only with
regard to pelvic rotation in the analyzed group and in the
control group (Table 5, Fig. 3, Table 6, and Fig. 4). In the
analyzed group, as much as 59% of the volleyball players
exhibited a deviation from the normal values proposed by H.
Harzmann (Table 4, Fig. 2).

Pelvic rotation, Normal values: <-2',+2"> LIR

Within the normal range 9 41% 16 73% 25 57%

Beyond normal limits 13 59% 6 27% 19 43%

Total 22 100% 22 100% 44 100%
Discussion

m Within the normal range <-2',+2"> L/P

= Beyond normal limits

Group 1 Group 2

Fig. 2. Pelvic rotation: distribution of the variable in the two groups

When analyzing the results of the assessments, this study ad-
Table 5 Deviation from the vertical plane and the normal range of the parameter

Deviation from the vertical plane Normal values

<-7mm ,+7mm> LR

Within the normal range 15 68% 13 59% 28 64%
Beyond normal limits 7 32% 9 41% 16 36%
Total 22 100% 22 100% 44 100%

www.fizjoterapiapolska.pl 1
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m Within the normal range <-7',+7"> L/P

B Beyond normal limits

N = )

Group 1 Group 2
Fig. 3 Deviation from the vertical plane. Distribution of the variable in the two groups

Table 6 Characteristics of pelvic tilt

Pelvic tilt, normal values <<4mm ,+4mm> L/IR Group 1 Group 2
[# [%] [# [%]
Within the normal range 18 82% 16 73% 34 77%
Beyond normal limits 4 18% 6 27% 10 23%
Total 22 100% 22 100% 44 100%

®m Within the normal range <-4',+4"> L/P

m Beyond normal limits

Group 1 Group 2

Fig. 4. Pelvic tilt. Distribution of the variable in the two groups
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opted a null hypothesis, which states that there are no sta-
tistically significant differences between the groups with
regard to habitual posture. The validity of this assumption
is further confirmed by studies comparing the posture of
young volleyball players to their peers who do not play
sports professionally [8]. Statistical analysis conducted in
the present study has shown that the assessment of only
two parameters i.e. trunk inclination and lumbar lordosis
angle did not produce significant results.

Female volleyball players are more inclined forward in the
sagittal plane (trunk inclination) in comparison to women
who do not play sports professionally. This greater trunk
inclination in volleyball players is caused by repeated tra-
ining of proper technique, for example for maintaining
a ready position for offensive and defensive plays [16]. An
increase in trunk inclination is also followed by a decrease
in lumbar lordosis (Table 3). Although the values of the
lordosis angle in the female volleyball players were within
the normal range, they were significantly lower than those
in the group of women who do not play sports professio-
nally. These findings are also corroborated by the currently
available literature on the topic. The study by Grabara,
which used the moiré method, has shown that young fema-
le volleyball players exhibit slight straightening of the spi-
nal lordosis in comparison to peers who do not play sports
professionally [17]. In her previous studies, which used
the Rippstein plurimeter, Grabara reached a similar conc-
lusion [18].

The mean kyphosis angle is higher in the women who play
volleyball professionally than in the control group. This is
connected with the specific demands of volleyball
training, as the ready position adopted by the players
facilitates hyperkyphosis. However, this result was not
statistically significant.

With regard to the assessment of body posture in the
frontal plane, the results of the present study seem to
contradict the findings found in the literature. The female
volleyball players exhibited less trunk asymmetry than
women who do not play sports professionally. In contrast,
a posture assessment of 20-year-old Czech and Slovak
female volleyball players has revealed frequent cases (over
50% of the entire analyzed group) of functional scoliosis
[19].

Conclusions

1. Professional sport training can have an impact on the
habitual posture of female volleyball players.

2. The study found statistically significant differences
between female volleyball players and women in the same
age group who do not play sports professionally with
regard to the following posture parameters: lumbar
lordosis angle, trunk inclination, and pelvic rotation.

3. The mean kyphosis angle was lower in women who play
volleyball professionally than in the control group;
however, the difference was not statistically significant.

4. The difference in foot loads did not reach the threshold
of statistical significance in neither group. Nevertheless, it
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is worth noting that the coefficient of variation was twice as
low in the female volleyball players as in the control group,
which seems to suggest that the demands of sports training
influence the variation of foot loads in female professional
athletes.
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