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program szkoleniowy

REHABILITACJA KARDIOLOGICZNA W PRAKTYCE

Szkolenie skierowane do oséb 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 wspéfistniejacymi.

SCHORZENIA STAWU BARKOWEGO - REHABILITACJA Z WYKORZYSTANIEM ELEMENTOW TERAPII MANUALNEJ
Szkolenie skierowane do fizjoterapeutéw 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 schorzer barku, diagnostyki pourazowej barku oraz praktycznego zastosowania

technik manualnych w rehabilitacji

DIAGNOSTYKA | LECZENIE MANUALNE W DYSFUNKCJACH STAWU KOLANOWEGO
Szkolenie skierowane do fizjoterapeutéw oraz studentow 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 rehabilitacji.

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 testéw napigciowych w koficzynach 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 zajecia teoretyczne z zakresu anatomii i fizjologii gruczolu piersiowego oraz ukfadu chlonnego, objawéw 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 materiatéw do kompresjoterapii oraz oméwieniem zaopatrzenia ortopedycznego stosowanego u pacjentek po mastektomii.

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

okolicy glowy i szyi, ukfadu moczowo-plciowego, uktadu nerwowego. Czes¢ praktyczna to éwiczenia oraz metody fizjoterapeutyczne w jednostkach chorobowych.

LOGOPEDIA W FIZJOTERAPII

Szkolenie obejmuje nastepujace zagadnienia teoretyczne: zalozenia, zakres dziatan 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, chorobg Parkinsona), zaburzenia mowy
a globalne zaburzenia rozwoju psychoruchowego, dysfunkeje ukladu ruchowego narzadu zucia, wspdlne obszary dziatania fizjoterapeuty i logopedy.

Czes¢ praktyczna obejmuje studium przypadku: ¢wiczenia - ksztattowanie umiejetnosci $wiadomego i prawidlowego operowania oddechem.

INFORMACJE | ZAPISY

TROMED Zaopatrzenie Medyczne
w 93-309 £odz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)
a tel. 42 684 32 02, 501 893 590
d e-mail: szkolenia@tromed.pl
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PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 1
Szkolenie obejmuje zajgcia teoretyczne omawiajace mechanizm udaru mézgu i jego nastepstwa kliniczne, diagnostyki dla potrzeb fizjoterapii, rokowan, mechanizméw zdrowienia,
plastycznosci uktadu nerwowego oraz aktualne zaleceniach dotyczace fizjoterapii pacjentéw po udarze mézgu. Zajecia praktyczne to przyktady terapii pacjentow w okresie wczesnej

i wtdrnej rehabilitacji, propozycje rozwiagzywania probleméw strukturalnych i funkcjonalnych oraz wykorzystanie metody Bobathéw w rehabilitacji pacjentéw po udarze moézgu.

PODSTAWY NEUROREHABILITACJI - UDAR MOZGU - MODUL 2
Szkolenie obejmuje warsztaty praktyczne z zakresu diagnostyki funkcjonalnej pacjentow, podstawowych probleméw strukturalnych i funkcjonalnych oraz propozycje terapii:
reedukacji funkcji koriczyny gérnej i dolnej oraz wybranych strategii rehabilitacji. Omawiane jest rowniez zagadnienie dysfagii, w tym objawy zaburzen polykania, testy i ocena

zaburzef, zasady bezpiecznego karmienia, strategie terapeutyczne, éwiczenia miofunkcyjne oraz specjalne techniki utatwiajace polykanie.

SCHORZENIA NARZADOW RUCHU U DZIECI | MLODZIEZY - ZASADY | KRYTERIA LECZENIA ORTOPEDYCZNEGO
Szkolenie obejmuje zagadnienia wad postawy u dzieci i mlodziezy, wad wrodzonych narzadéw ruchu, wezesnego wykrywania nabytych schorzen narzadow ruchu,
nauke badania ortopedycznego oraz zbierania wywiadu oraz praktyczne wskazowki oraz koncepcje w stosowaniu ortez i aparatow ortopedycznych.

Szkolenie skierowane do lekarzy ortopeddw, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz $redniego personelu medycznego.

WSPOLCZESNE METODY LECZENIA WYBRANYCH DYSFUNKCJI STAWU SKOKOWEGO | STOPY
Szkolenie obejmuje zagadnienia z anatomii, biomechaniki stawu skokowego i stopy, metodyki badania stopy, postepowania w leczeniu urazow stawu skokowego i stopy,
nabytych znieksztatceniach stopy (przyczyny, objawy, sposoby postepowania) oraz pozostalych dysfunkcjach w obrebie stawu skokowego i stopy (entezopatie, przeciazenia,

zapalenia, zespoly uciskowe nerwéw, gangliony, zmiany zwyrodnieniowe, stopa cukrzycowa, stopa reumatoidalna).

CHOROBA ZWYRODNIENIOWA STAWOW - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO

Szkolenie obejmuje nastepujace zagadnienia: choroba zwyrodnieniowa stawow - podstawowe pojecia, algorytm postepowania diagnostyczno-terapeutycznego , nowoczesne
metody leczenia w chorobie zwyrodnieniowej stawéw, nauka prawidtowej oceny zaawansowania choroby zwyrodnieniowej w oparciu o wywiad, badania ortopedyczne

i badania dodatkowe, zastosowanie ortez i aparatéw ortopedycznych w chorobach zwyrodnieniowych.

Szkolenie skierowane do lekarzy ortopeddw, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz sredniego personelu medycznego.

MOBILNOSC | STABILNOSC W SPORCIE | FIZJOTERAPII
Szkolenie obejmuje nastepujace zagadnienia: znaczenie freningu mobilno$ci i stabilnosci w sporcie i fizjoterapii, definicja mobilnosci, przyczyny ograniczen, strategie
postepowania oraz techniki pracy nad zwiekszeniem mobhilnosci z uzyciem przyborow, definicja stabilnosci, przyczyny zaburzen, strategie postepowania oraz

trening stabilnosci w sporcie i fizjoterapii - zajecia praktyczne.

MOZGOWE PORAZENIE DZIECIECE - ALGORYTM POSTEPOWANIA DIAGNOSTYCZNO-TERAPEUTYCZNEGO
Szkolenie obejmuje nastepujace zagadnienia: MPD - zespot symptomow, etapy leczenia, cele i wskazowki terapeutyczne, kwalifikacje pacjenta do danego etapu leczenia,
nauka badania ortopedycznego w Mozgowym Porazeniu Dziecigcym, zastosowanie ortez i aparatow ortopedycznych w MPD.

Szkolenie skierowane do lekarzy ortopedéw, pediatrow, lekarzy rodzinnych, lekarzy rehabilitacji medycznej, fizjoterapeutow oraz $redniego personelu medycznego.

INFORMACJE | ZAPISY

TROMED Zaopatrzenie Medyczne
w 93-309 £odz, ul. Grazyny 2/4 (wejscie Rzgowska 169/171)
a tel. 42 684 32 02, 501 893 590
d e-mail: szkolenia@tromed.pl
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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 szczegolnosci elektrostymulacii.

= StimaWELL"

Wytaczny dystrybutor w Polsce warszawska firma SLOEN Sp. z o.0. wprowadzita we wrzesniu 2017 roku
mate StimaWELL®120MTRS na polski rynek tuz po zaprezentowaniu jej na tegorocznych targach Rehabilitacja 2017
w Lodzi. Produkt zdobyt uznanie specjalistow, ktorzy uhonorowali go ztotym medalem targow! Firma SLOEN, jako sponsor
strategiczny, bierze takze udziat w XIII Konferencji Polskiego Towarzystwa Fizjoterapii, ktora odbedzie si¢ w dniach 24 i 25
listopada 2017 w Pabianicach, gdzie bedzie mozliwos¢ zapoznania si¢ z urzadzeniem i uzyskania o nim blizszej informacji —
serdecznie zapraszamy!

StimaWELL®120MTRS to wysokiej jakosci dynamiczny system terapii plecow i kregoshu-
pa, ktory zostal zaprojektowany z wykorzystaniem najnowszych osiggni¢¢ technologicznych
w tej dziedzinie. Dwunastokanatowa mata StimaWELL®120MTRS umozliwia teraz pacjentowi
wiclowymiarowy system leczenia kregostupa, kazdy zabieg trwa od 20 do 30 minut i jest
naprawde skuteczny. Szczegolne znaczenie ma fakt, iz urzadzenie to zostalo wyposazone w do-
ceniony na niemieckim rynku elektrostymulator StimaWELL® pracujacy w zakresie niskich
i $rednich modulowanych czgstotliwosci w zakresie od 0 do 100Hz i 2000 do 6000Hz (prad
dwufazowy, symetryczny, prostokatny), ktore z fatwoscia pokonuja barierg skory i docierajg do
najglebszych warstw migsni. System zostat zaprojektowany glownie do terapii bolu, terapii mig-
sniowej 1 masazu (4 w 1). Twoj pacjent skorzysta ze zwigkszonego zakresu opcji, ktore mozesz
mu teraz zaoferowac! Dodatkowo, nalezy wiedzieé¢, Ze mata zostata wyposazona w 24 elektrody,
ktory sg podgrzewane do 40°C.

System StimaWELL®120MTRS zapewnia kompleksowy pakiet do profilaktyki i leczenia ostrych i prze-
wlektych chorob plecow. Mata wyposazona jest w szeroki wachlarz mozliwosci programowania w zaleznoéci od modulacji
i ustawien uruchamiamy terapi¢ bolu, budowe migéni, relaksacje migéni, a takze rdznego rodzaje masaze, takie jak stukanie,
gladzenie i1 ugniatanie. Opatentowana technolgia StimaWELL®120MTRS to dla pacjenta skuteczny, gl¢boko relaksujacy
system terapii. Dwie z wielu zalet stymulacji Sredniej cz¢stotliwosci w poréwnaniu z innymi typami to osiggnig¢eie wysokie-
go poziomu kompatybilnosci pacjentow i kojace uczucie, generowane przez przeptyw pradu elektrycznego. Ten proces akty-
wuje silne skurcze mig¢$niowe 1 zapewnia wigksze obszary leczenia. Zastosowanie s$redniej czgstotliwo$ci w systemie
StimaWELL®120MTRS, wyste¢pujacej w zakresie od 2000 do 6000 Hz, impulsy tatwiej pokonuja aspekt oporu skory niz
prady w dolnych zakresach czgstotliwosci. Oznacza to, ze dla pacjenta terapia oparta na przepltywie pradu elektrycznego
w Srednim zakresie czestotliwosci jest czesto doswiadczana jako szczegolnie przyjemna, a nie draznigca. System Stima-
WELL®120MTRS jest niezwykle tatwy w obstudze i nie wymaga specjalnej preparacji. Sterowanie za posrednictwem intu-
icyjnego ekranu dotykowego jest proste i czytelne. Programy mozna szybko wybra¢ i je$li to konieczne, dopasowaé do
konkretnych potrzeb Twojego pacjenta. Dzieki nowemu trybowi automatycznego wyboru programow opartych na wskaza-
niach przy uzyciu diagnozy — kalibracji, uzytkownik ma mozliwos¢ automatycznego wyboru odpowiedniego programu tera-
peutycznego zgodnie z danymi anamnestrujacymi, ktore moga by¢ stosowane w kazdej sesji terapeutycznej. Twoj pacjent
jest w stanie kontrolowa¢ poziom pradu elektrycznego za pomocg pilota zdalnego sterowania.

” Sloen Sp.zo.o0.
S I_ O E N ul. Jana Pawla 11 19, 05-077 Warszawa

www.sloen.eu

1 1 e-mail: info@sloen.eu
hO||St|C health tel: +48 577 780 799
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Ocena zréznicowania poziomu otluszczenia
ciata osob uprawiajacych pitke reczna klasach
I, Il i [l gimnazjum w zaleznosci od poziomu
ich wytrenowania i sprawnosci fizycznej

Assessment of differences in body fat of the persons playing handball in grades 1, 2 and 3 of
Junior secondary school, depending on the level of training and physical fitness

Marek Woszczak!2(A.B.C.D.G)| Katarzyna Bogacz*56(C.D) Katarzyna Syrewicz3®EF),
Marcin Szczepanik!(E:8) Jan Szczegielniak456(A.DF)

TUniwersytecki Szpital Kliniczny nr 1 im. Norberta Barlickiego Uniwersytetu Medycznego w todzi, Zaktad Rehabilitacji, Polska /
Norbert Barlicki Memorial Teaching Hospital No. 1 of the Medical University of £6dz, Rehabilitation Faculty, Poland
2Uniwersytet Jana Kochanowskiego w Kielcach, Wydziat Lekarski i Nauk o Zdrowiu, Instytut Fizjoterapii, Polska /
Jan Kochanowski University in Kielce, Institute of Physical Therapy, Poland
3Pabianickie Centrum Medyczne sp. z 0. 0., PCR, Polska / Pabianickie Centrum Medyczne sp. z 0. 0., PCR, Poland
4Szpital Vital Medic w Kluczborku, Polska / Vital Medic Hospital in Kluczbork, Poland
SInstytut Fizjoterapii, Politechnika Opolska, Polska / Institute of Physiotherapy, Opole University of Technology, Opole, Poland
6Szpital Specjalistyczny MSWIA w Gtuchotazach, Polska / Ministry of Internal Affairs Hospital in Glucholazy, Poland

Streszczenie

Fizjologia wysitku fizycznego bazuje na diagnozowaniu, jak aktywnos¢ fizyczna, wysitek czy sport oddziatuja na proporcje oraz czynnosé
ludzkiego organizmu. Program treningowy lub wysitek przydzielony okreslonej grupie na przyktad chtopcom trenujacym pitke reczna
podczas nauki w gimnazjum, moze polegac na poprawie zdrowia i funkcjonowania organizmu oraz zwiekszeniu sprawnosci sportowe;.
Celem pracy byta ocena zréznicowania poziomu ottuszczenia osdb trenujacych pitke reczng, w zaleznosci od poziomu ich wytrenowania,
sprawnosci fizycznej i wieku.

Badaniem zostata objeta grupa 83 chtopcéw I, 111 I1I klasy gimnazjum. W badaniu postuzono sie Miedzynarodowym Testem Sprawnosci
Fizycznej. Niezbedne okazato sie réwniez uzyskanie pomiaréw ciata, koniecznych do obliczenia wskaznikéw takich jak: Body Mass Index
(BMI), Wskaznik Smuktosci (WS), Wskaznik Rohrera (WR) oraz Waist Hip Ratio (WHR - Wskaznik Dystrybucji Ttuszczu). Do oceny
otluszczenia ciata badanych uczniéw wykorzystano pomiary fatdéw skérno-thuszczowych.

Najlepsze wyniki wartosci wskaznika BMI wykazali uczniowie klasy III - 85,71% badanych wykazato sie prawidtowa masa ciata.

W przypadku pomiaru obwodu pasa wsrdd najstarszych uczniéw odchylenie standardowe jest najnizsze, co stwierdza o mniejszej
réznorodnosci wynikéw chtopcéw klas I II. Przy pomiarach fatd skérno-thuszczowych zauwazono, iz wraz z wiekiem uzyskane pomiary
maja tendencje wzrostowa. Miedzynarodowy Test Sprawnosci Fizycznej ukazat, Ze najstarsi chtopcy uzyskali ogdlny wynik lepszy od
mtodszych kolegow.

Wszyscy badani wykazali sie poziomem sprawno$ci wyzszym od przecietnego. Poziom sprawnosci fizycznej wzrasta wraz z wiekiem.
Jednakze w celu otrzymania bardziej autorytatywnych wynikéw badan, nalezy przebadac¢ wieksza liczbe oséb.

Stowa Kkluczowe:
poziom ottuszczenia, pitka reczna, ginazjum, sprawnos$c¢ fizyczna

Abstract

The physiology of physical effort is based on diagnosing how physical activity, effort or sports affect the proportions or activity of a human
body. A training programme or effort of the given group, e.g. boys training handball while studying in a lower secondary school, may consist
in improving the health and functioning of a body and increasing the level of sports fitness.

The objective of the study was to assess the level of body fat of people training handball, depending on their level of training, physical fitness
and age.

The study covered a group of 83 boys studying in the 1st, 2nd and 3rd grades of lower secondary school. The study applied the International
Physical Fitness Test. It was also necessary to take body measurements necessary for calculating such indices as: Body Mass Index (BMI),
Slenderness Index (SI), Rohrer’s Index (RI) and the Waist Hip Ratio (WHR). The assessment of body fat of the students was based on the
measurements of skinfolds.

The best results in terms of BMI were demonstrated by 3rd grade students - 85.71% had correct body weight. In the measurement of waist
size of the eldest students, the standard deviation was lowest, which demonstrates lower diversity of results among the boys from the 1st
and 2nd grade. When measuring the skin folds, it was noted that the results were higher over age. The International Physical Fitness Test
demonstrated that the eldest boys had better general results than the younger ones.

All the tested boys demonstrated a higher than average level of fitness. The level of physical fitness improves with age. However, for the
purpose of obtaining more authoritative research results, more people should be tested.

Key words:
body fat, handball, junior secondary school, physical fitness
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Introduction

“Physical fitness” affects human body in many ways, by
shaping the motoric, somatic properties as well as the
functions of internal organs which are manifested in the
character of increased capacity of the respiratory, excretion,
circulatory or thermoregulatory systems. It supports
physical development, physical fitness and capacity,
improves body endurance, shapes the motor skills useful
both in sports and in everyday life [1].

The physiology of physical effort is based on diagnosing
how physical activity, effort or sports affect the proportions
or activity of a human body. What is assessed is what kind
of movement leaves marks on body systems and cells. It
may be used to test the unequivocal impact of movement
on the long-term effects of systematic physical activity.
A training programme or effort of the given group, e.g.
boys training handball while studying in a lower secondary
school, may consist in improving the health and
functioning of a body and increasing the level of sports
fitness [1].

Physical fitness is not only dependent on the
musculoskeletal system, but on the condition of the whole
body [2].

The elements of playing handball are shaped in childhood,
because while playing, children develop running, jumping,
throwing and holding. These skills, acquired in early
childhood, are the components of that discipline. Handball
is available for all age categories. The flexibility of the
court, the number of players and even the rules of the
game, provide no obstacles if someone wants to polish
one's skills from early years. Therefore, it is obvious that
handball has educational, health and sports advantages, and
constitutes a permanent element of the physical education
system [3, 4].

Regular exercise leads to improved motor skills. It provides
the people who train with freedom of movement, and, as
a result, better use of muscle strength, which allows to
perform certain activities, but also reduces the propensity
to injuries or afflictions of the skeleton-muscular system [5,
6, 7]. Although in many Polish teams the health of handball
players is put aside [8].

The specification of body composition and of the
relationship between body fat content and health and the
resulting sports achievements, is present not only in
physical sports studies, but also in sports studies. Body
composition expressed as a percentage of bones, muscles,
fat and other tissues [5, 9]

The people who do sports on a regular basis are expected to
have minimum fat: men 10-15%; women 15-20%, and
more muscle (the standard value for an average man is 10-
20%, for and average woman - 20-30%). In their cases,
obesity is prohibited, as it would result in serious
consequences [10, 11].

The largest deposits of fat tissue can be found under the
skin, which may help in calculating total body fat. Taking
into account the lack of stability of distribution of those
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reserves under the skin, the measurements must be made
with caution. Therefore, multiple formulas have been
developed for calculating the body fat percentage. The
most popular methods include:

* measurement of skinfolds,

» measurement of body circumferences,

» measurement of Body Mass Index,

* others.

Measurement of skinfolds is a recommended and rational
method of measuring fat tissue. That tissue is distributed
all over the body. Some of it surrounds muscles and
organs, and some is present under the skin (skinfolds).
A double skinfold is calculated with a caliper which
measures the given skin area with fixed pressure. One of the
presumptions on which that measurement is based is the
fact that there was demonstrated a correlation between the
amount of fat under the skin and the rest of lipid reserves,
even though it changes with age. That measurement is made
in different places of the body and depends on gender:

* in men:

o mammary fold — the measurement is made by marking the
spots above and to the right of a nipple (half of the nipple
length laterally), diagonally, based on the free flow of skin;

o abdominal fold — the measurement is made vertically or
horizontally, by marking on the right side of the navel
(2.5 cm);

o triceps fold — the measurement is made on the back of
the right arm, by making a mark in the middle between the
top of the elbow and the top of the shoulder;

o thigh fold — the measurement is made vertically on the front side of
the thigh, by making a mark halfivay between the knee and the hip;

o ankle fold — the measurement is made vertically on the
internal side of the ankle, at the eight of its largest
circumference, when a leg is resting on a support so that
the knee is situated at an angle of 90 degrees.

* in women:

o fold of the iliac crest — the measurement is made by
making a diagonal mark on the frontal part of the iliac
crest along the free flow of skin?;

o abdominal fold — like in men;

o triceps fold — like in men;

o thigh fold — like in men;

o ankle fold — like in men.

The measurement of skinfolds in the same places in
training players will allow to compare these values with
the standards of each examined person [5, 12, 13].

Body circumferences are also helpful in measuring fat tis-
sue. In this case, the following were used, among others:
height, body mass, waist circumference, hip circumference,
thigh circumference. However, they are not as reliable as the
method using a caliper. The disadvantage of that method is
the incorrect classification of the people with significant
muscle mass. Its advantage is that it is easy to perform wi-
thout expensive equipment. Additionally, it work for obse-
rvation of changes taking place in human body [5].

What is also useful is such information as body weight or
height, necessary for calculating the Body Mass Index
(BMI), without using specialist equipment, relatively
easily, without asking about the sex or age of the examined
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person. It is calculated as the body mass expressed in
kilograms divided by height squared in metres. With the
result, you may easily see whether the examined person is
overweight (25 — 29.9) or obese (over 30). That manner
does not demonstrate the percentage fat content, but it may
be used for determining body fat. When assessing the
composition of bodies of sportspeople and obese persons,
we must take into account the fact that short height and
significant muscle mass may inflate the results like in the
case of obesity, measured on the basis of fat [5, 14, 15].

Objective

The objective of the study was to assess the level of body
fat of people training handball, depending on their level of
training, physical fitness and age.

Materials and Research Methodology

Research Problems and Hypotheses

The following research problem was determined on the
basis of the study objective: Does the physical fitness of
the tested persons affect the level of their fat tissue?

For the purpose of obtaining reliable research results, there
was assessed the level of physical fitness, because it
determines the individual predispositions of the tested
persons, closely correlated to their physical activity.

The following detailed problems were specified:

1. How does the duration of the training affect the WHR?

2. Does Rohrer’s Index affect physical fitness?

3. What is the relationship between the bar hang and the
triceps fold?

4. Ts there a relationship between the long jump result and
the thigh fold?

5. How does the abdominal fold affect the sit-up results?

6. Does the WHR affect endurance?

The main adopted hypothesis is that physical fitness affects
the level of fat tissue.

The detailed hypotheses are as follows:

1. The impact of the duration of the training on the WHR is
significant.

2. Rohrer’s Index affects physical fitness.

3. There is a relationship between the bar hang and the
triceps fold.

4. There is a relationship between the long jump result and
the thigh fold.

5. The impact of the abdominal fold on the sit-up is
significant.

6. The WHR affects endurance.

Subject of Research

The research was conducted in September 2015, in three
lower secondary school class. The first class with extended
curriculum in handball has 32 boys, the second class — 30
boys and 1 girl, and the third class — 28 boys.

The examined persons were informed of the anonymity of
the research conducted and on its use for scientific
purposes. After obtaining the consents, we started by
testing the morphological and functional predispositions in
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a sports hall in school, providing proper conditions and
atmosphere.

The study was performed by two persons — the tester and the
tested, it required direct contact for the purpose of obtaining
credible results of the tests conducted and measurements
made.

The following were measured for each student: body height,
body mass, waist circumference, hip circumference,
skinfolds, and there were ordered the tests of: suppleness,
endurance, strength, explosive strength and hand strength.
After the tests, the measurements were used for calculating
the BMI, slenderness index, Rohrer’s index as well as
WHR.

Research Methods, Techniques and Tools

For achieving the intended objective, there were applied
certain research methods, techniques and tools to allow to
obtain objective research results.

The research applied measurement and observation
techniques as well as some of the tests from the International
Physical Fitness Test (IPFT):

1. Body height — measurement made with a measuring rod
while standing barefoot, in the school nurse’s office.

2. Body weight — measurement made with medical scales in
a sports suit barefoot, in the school nurse’s office.

3. Skinfold thickness — measurement made with a caliper in
specific places, depending on the sex.

4. Quetelet II Index, i.e. BMI — to specify whether someone
is underweight, overweight or obese.

The following formula was used:

* BMI = body mass (in kilograms) / body height? (in metres)
5. Slenderness index — to determine the level of slenderness
of a body.

The following formula was used:

« SI = Body height (in centimetres) / *Vbody weight (in
kilograms)

6. Rohrer’s Index — to specify the type of physique.

The following formula was used:

* RI = body mass (in grams) / body height® (in centimetres) x
100

7. WHR - specifies fat distribution, assesses the level of
abdominal obesity and the risk of coronary diseases (the
higher the ratio, the higher the risk).

The following formula was used:

* WHR = waist circumference / hip circumference

The level of physical fitness was assessed in a sports hall on
the basis of 6 IPFT tests, over the course of 2 days.

1. Standing long jump — (leg) strength test.

2. Endurance run — endurance test (1000 m — distance
selected for the age of the tested persons).

3. Dynamometric measurement of hand strength.

4. Bar hang — test of hands and shoulder strength.

5. Sit-ups — test of abdominal muscle strength.

6. Forward bend — suppleness.

The following statistical parameters were used for examining
the collected materials:

www.fizjoterapiapolska.pl



fizjoterapia polska  ——

Arithmetic mean

e =
n
where:
X, — respective elements
n — number of elements
Median
Xn+1
2
Me =< Xn + Xn+2
2 2
2
where:
n — number of elements
Standard deviation
n — 22
i=1 (xl x)

n

where:

X, — respective elements
x — arithmetic mean

n — number of elements

For the purpose of determining the relationships between the
tested properties, the chi-square independence test was
applied (Chi?).

where:

f — measured (empirical) value

F — theoretical (expected) value resulting from the
hypothesis, equal to the measured value,

N — number of measurements.

It was assumed the statistical significance was p<0.05.

The degrees of freedom were calculated based on the
following formula:

d=@-1+@-1)

where:
d;— number of degrees of freedom
r,p — number of categories for the first and second variables
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Pearson’s index (r,) was used for determining the
relationship between the variables:

X2
T =
€ Ji+n
where:
n — number of persons tested
y* — Chi?

Table 1. Range of variability r

Range of variability r_ Strength of the relationship

rc=0 none
0 <rc<0,1 very low
0,1 <rc<0,3 low
0,3 <rc<0,5 average
0,5 <rc<0,7 high
0,7 <rc<0,9 very high
0,9 <rc<1,0 almost full
rc=1,0 full
Results

The students were asked how long they were training. They
could answer from 1 to 6 years.

Table 2. Training experience

Training experience
3 years 4 years

3.61 7 8.43 12 14.46 1 1.20 0 0
0 8 9.64 4 4.82 10 12.05 5 6.02
0 1 1.20 1 1.20 11 13.25 15 18.07
3.61 16 19.28 17 20.48 22 26.51 20 24.10

I

5

11 0 0
0

Total 5

w o O W

20,00%

18,00% —

16,00% =

14,00% =

12,00% =

H 1stclass
10,00% —

m 2nd class
8,00% —

3rd class

6,00% - =

4,00% =

2,00% I =
0,00% . : : ; .

Fig. 1. Training experience
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Most students have been training for 5 years — 11 (13.25%) third-
graders, 10 (12.05%) second-grader and 1 (1.20%) first-grader,
and at least 2 years — 3 (3.61%) first-graders. The most numerous
group of first-graders (12 people) have been training for 4 years.
Most second-graders (10 people) have been training for 5 years,
and most third-graders (15 people) — for 6 years. The WHR re-
sults were between 0.78 and 0.96. The average results were 0.88
and 0.87. The median was as follows: 0.885; 0.86; 0.88. The
standard deviation was, respectively: 0.047; 0.041; 0.025.

Table 3. WHR
WHR

minimum value maximum value average median standard deviation

| 0.78 0.96 0.88 0.885 0.047
II 0.8 0.96 0.87 0.86 0.041
1 0.83 0.93 0.88 0.88 0.025
30,00%
25,00%
20,00% -
15,00% - W 1stclass
® 2nd class
10,00% - 3rd class
5,00%
0,00% - T T 1
Gynoid type Increased risk ratio Central type Fig. 2. WHR

The gynoid type was demonstrated by 68.68% of the boys
tested, while increased risk ratio — by 31.32%.

How does the duration of the training affect the WHR?

Table 4. The impact of the duration of training on the WHR

Duration WHR

Training duration Gynoid type Increased risk ratio
1 1 4 1 5
2 1 2 3
3 5 2 7
4 7 5 12
5 0 1 1
I 3 7 1 8
4 2 2 4
5 6 4 10
6 4 1 5
I 3 1 0 1
4 1 0 1
5 9 2 11
6 10 5 15
Razem / Total 57 26 83
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x> =9,291411

d.=12

p=10.678

statistically irrelevant

r,=0.3172

average strength of the relationship

16

14

12 M 1year

10 W 2 years
8 m 3vyears
6 W 4 years
4 W 5years
2 M byears
0

Gynoid type Increased risk ratio

Fig. 3. The impact of the duration of training on the WHR

The Rohrer’s Index results were between 0.91 and 1.49. The
average results rose from 1.16 to 1.26. The median was as
follows: 1.20t 1.161 1.26. The standard deviation was,
respectively: 0.123; 0.124; 0.116.

Table 5. Rohrer’s Index
WHR
minimum value maximum value average median standard deviation
1 091 1.48 1.20 1.20 0.123
11 0.96 1.49 1.16 1.16 0.124
11T 0.94 1.48 1.26 1.24 0.116
25,00%

20,00%

15,00%
| 1stclass
m 2nd class
10,00% - ™ 3rd class
5,00% -
0,00% - Fig. 4. Rohrer’s Index

Leptosomic type Athletic type Pyknic type

24.10% of the students demonstrated leptosomic type,
61.45% - athletic type and 14.45% - pyknic type.
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General results of the International Physical Fitness Test
It was assumed that the average results of all the tests are
350 points (50 points — average result of a single test). The
results of all the students were above average. The general
results of the International Physical Fitness Test was
between 317 and 426 points. The average result was between
366.50 and 381.64. The median was as follows: 362; 371;
384. The standard deviation was, respectively: 35.039;
39.271; 15.991.

Table 6. General results of the IPFT

General results of the IPFT

minimum value maximum value average median standard deviation

1 327 407 366.50 362 35.039
11 317 423 366.89 371 39.271
111 355 426 381.64 384 15.991
30
25
20
M| 1stclass
15
M 2nd class
M 3rd class
10
5 .
0 T

Below average Average Above average

Fig. 5. IPFT points

6 first-graders and 7 second-graders achieved the level of
physical fitness above average. One first-grader achieved an
average test result. All the third-graders achieved the level of
physical fitness above average. The first grade is
characterized by the lowest maximum test value, average
and median. In turn, the second grade is characterized by the
lowest minimum test value and the largest standard
deviation. The third-graders achieved the highest minimum
value, maximum value, average and median. Their standard
deviation is lowest.

93

www.fizjoterapiapolska.pl



s fizjoterapia polska

Does the WHR affect physical fitness?

Table 7. Impact of Rohrer’s Index on physical fitness
Rohrer’s Index
Athletic type

Physical fitness

Fitness level

Leptosomic type

Pyknic type

1 below average 2 3
average - 1
above average 7 12
II below average 2 5
1 above average 8 11
below average 1 19
Total 20 51
x> = 15,7444
d;=10
p=0,107
statistically irrelevant
r,=0.3993

average strength of the relationship

45
40
35
30
25
20
15
10
il
0

Below average

Average Above average

Fig. 6. Impact of Rohrer’s Index on physical fitness

The results of the bar hang were between 35 s and 176 s. The
average result was between 87.57 s and 98 s. The median was
as follows: 84 s; 98 s; 94.5 s. The standard deviation was, re-
spectively: 30.282 s; 34.272 s; 24.179 s.

Tab. 8. Czas zwisu na drazku
Table 8. Bar hang time

Bar hang (in seconds)

1 6
- 1

2 21
- 7

1 20
8 28
12 83

B Leptosomic type
m Athletic type

Pyknic type

standard deviation

minimum value maximum value average
I 327 407 366.50 362
11 317 423 366.89 371
111 355 426 381.64 384

94

35.039
39.271
15.991
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The whole first grade achieved the maximum number of po-
ints in the bar hang. Their results are characterized by the lo-
west maximum value, average and median.

The second grade also achieved the maximum test results. The
boys from that grade achieved the lowest minimum value and
the highest maximum value, average and median.

The results of the 3rd graders are characterized by the highest
minimum value and the lowest standard deviation.

The results of measurements of the triceps fold were between
6 and 29. The average results in the Ist, 2nd and 3rd grade
were as follows: 14.55; 13.19; 13.21. The median was, respec-
tively: 14; 11.5; 12.25. Standard deviation demonstrated a ri-
sing tendency from 4.23 to 5.84.

Table 9. Measurement of the triceps fold

Triceps fold
minimum value maximum value average median standard deviation
1 327 407 366.50 362 35.039
11 317 423 366.89 371 39.271
11T 355 426 381.64 384 15.991
30 35
25 30
20 25
20
15 . 1st class . 2nd class
12N 15 —mEan
10 I N
10 1
; NTHINI UL
: LR EERLE LLLERLL

1234567 8 910111213141516171819202122232425262728 1234567 89101112131415161718192021222324252627
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The average result in the first grade was 14.55, and 11 boys
achieved a higher value. The measurements equal to the
minimum value, maximum value and median, were
demonstrated by 3 persons, one for each value.
Only 9 persons achieved a result above average. The results
for 5 persons were between 9.5-10.5. Standard deviation was
5.84.
Standard deviation was lowest among 3rd graders. The result
of 12 people was higher than average.

What is the relationship between the bar hang and the triceps fold?

Table 10. The relationship between the bar hang and the triceps fold

Bar hang Triceps fold
Fitness level below average bove average
I above average 17 11 28
I above average 18 9 27
I above average 16 12 28
Total 51 32 83
x*>=0,53582
df=2
p=0,765
statistically irrelevant
r, = 0.08009
very low strength of the relationshp
20
18
16
14
12
10 ® below average
8 ® above average
6
4
Fig. 13. The relationship between the bar
2 ang and the triceps fold
0

1st class 2nd class 3rd class
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The results of the standing long jump were between 146 and
225. The average result was between 179.25 cm and
196.18 cm. The median was as follows: 181.5; 199; 194.5.
The standard deviation was, respectively: 18.356; 14,321;
15,459.

Table 11. Long jump distance

Long jump distance (in cm)

minimum value maximum value average median standard deviation

I 146 208 179.25 181.5 18.356
11 155 224 196.07 199 14.321
11 168 225 196.18 194.5 15.459

70 70

60 1 1 &

b T a -

A m— 1st class a0 ' 2nd class

30 average 30 ——average

20 20

10 10

[0 10 S s s S S B S B S e SN B s S S S S e S S s e

1234567 8 910111213141516171819202122232425262728 ° 1234567 809101112131415161718192021222324252627

70

60

L i . .

40

m 3rd class

30 average

20

Fig. 14-16. 1%, 2nd, 3rd grade. Strength test (standing long

10 jump) — points

1234567 8 910111213141516171819202122232425262728

2 students achieved 50 points. 13 boys achieved the results
below average and 13 — above average. The students of that
grade demonstrated the lowest average and median and the
highest standard deviation.

In that grade, only 6 achieved the result below average. The
students from that group had the lowest median and the
lowest standard deviation.

In the 3rd grade, only 6 persons achieved the result above
average, even though they had the highest results of the
minimum and maximum value.

The results of measurements of the thigh fold were between
7.5 and 36.5. The average results were as follows: 19.02;
16.07; 16.43. The median was 18.5 and 14. The standard
deviation was between 6.22 and 7.47.
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Table 12. Thigh fold measurement

Thigh fold

minimum value maximum value average median standard deviation

| 11 34 19.02 18.5 6.33
II 8.5 33 16.07 14 6.22
111 7.5 36.5 16.43 14 7.47
40 35
35 30
30 25
25
20
20 . 1st class = 2nd class
mean 15 —mean
15
10
10
5 5
1]

1234567 8 95101112131415161718192021222324252627
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20 m 3rd class

mean

15

10

12345678 910111213141516171819202122232425262728 Fig. 17-19. 1%, 2nd, 3rd grade. Thigh fold

The average measurement value was 19.02. The results of 15
persons were lower than average. The result of one boy was
equal to the minimum value, and another one — to the maximum
value. The results of 2 people were equal to the median.

The results of the 2nd graders are lower in comparison with the
two other grades. Their standard deviation is lowest. Only 9
persons achieved a result above average.

The results of the 3rd grade are most diverse, as illustrated in
the chart above. This is also confirmed by the value of the stan-
dard deviation which is higher than in the other two grades.

Is there a relationship between the long jump result and the thigh fold?

Table 13. Relationship between the long jump result and the thigh fold

Skok w dal / Long jump Thigh fold
Fitness level below average above average

I below average 9 6 15

above average 3 10 13

I below average 9 4 13
above average 4 10 14

I below average 8 7 15
above average 10 3 13

Total 43 40 83
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¥’ =12,6077

d;=5

p=0,027

statistically relevant

r,=0.36314

average strength of the relationship

M Thigh fold - below average
I I Thigh fold - above average

Result Result Result  Result Result Result Fig. 20. Relationship between the long jump result
below above below above below above and the thigh fold
average average average average average average
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The results of measurements of the abdominal fold were
between 6 and 34. The average results were as follows:
18.59; 16.06; 19.21. The median amounted to, respectively:
18.75; 14; 20. The standard deviation was 7.18; 6.61; 7.005.

Table 14. Abdominal fold measurement

Abdominal fold

minimum value maximum value average median standard deviation
I 7 33.5 18.59 18.75 7.18
11 6 28 16.06 14 6.61
11T 8.5 34 19.21 20 7.005
40 30
35 25
30
20
25
20 X ! — — ! ; ! = - mmm 1stclass 15 = 2nd class
—mEan
15 mean 10
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Fig. 21-23. 1%, 2nd, 3rd grade. Abdominal fold
e e e e S B S S B 2 sy s e e S S s e S b S b e e

1234567 8 910111213141516171819202122232425262728

99

www.fizjoterapiapolska.pl



s fizjoterapia polska

In the 1st grade, the average measurement of the abdominal
fold was 18.59. The results of half of the students were higher
than average. The results of the students of that grade are cha-
racterized by the highest standard deviation.The measurements
of 15 second-graders were lower than average. The measure-
ments equal to the minimum value, maximum value and me-
dian, were demonstrated by 3 persons, one for each value.

The results of 3 people were equal to the median. The result
of one boy was equal to the minimum value, and another one
— to the maximum value. The measurements of 15 boys were
higher than average.

The sit-up results were between 23 and 36 repetitions. The
average results rose from 26.75 to 29.18. The median was 26
and 29 repetitions. The standard deviation was, respectively:
2.188;2.778; 2.525.

Table 15. Abdominal muscle strength test results.

Liczba poprawnie wykonanych powtorzen / Number of correct repetitions

minimum value maximum value average median standard deviation

I 23 31 26.75 26 2.188
II 23 33 28.22 29 2.778
1T 23 36 29.18 29 2.525
70 70
60 60
50 | = 50
40 40
m 1st class m 2nd class
30 o 30 e
20 20
10 10
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Fig. 24-26. 1%, 2nd, 3rd grade. Abdominal muscle strength
test (sit-ups) — points
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6 boys achieved the results below average. The 1st grade de-
monstrated the lowest maximum value, average, median and
standard deviation.
5 boys achieved the results below average. The results of the
2nd graders are characterized by the highest standard devia-
tion. The results of 7 persons were equal to the median.
The result of only one 3rd grader was below average. The third gra-
de is characterized by the highest maximum value and average.
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How does the abdominal fold affect the sit-up results?

Table 16. The impact of the abdominal fold on the sit-up results

Sit-ups Abdominal fold
Result below average above average
I below average 9 6 15
above average 5 8 13
I below average 7 6 13
above average 8 6 14
I below average 6 10 16
above average 7 5 12
Total 42 41 83
¥ =2,97666
d;=5
p=0,704
statistically irrelevant
r,=0.18607

low strength of the relationship.

m Abdominal fold -
I — below average
m Abdominal fold -

Result Result Result Result Result Result above average
below above below above below above
average average average average average average

12
10

o N R Oy

Fig. 27. The impact of the abdominal fold on the sit-up results

The WHR results were between 0.78 and 0.96. The average
results were 0.88 and 0.87. The median was as follows:
0.885; 0.86; 0.88. The standard deviation was, respectively:
0.047; 0.041; 0.025.

Tab. 17. Wskaznik WHR
Table 17. WHR

WHR

minimum value maximum value average median standard deviation

I 0.78 0.96 0.88 0.885 0.047
I 0.8 0.96 0.87 0.86 0.041
11 0.83 0.93 0.88 0.88 0.025
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Fig. 28. WHR
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Gynoid type Increased risk ratio Central type
The gynoid type was demonstrated by 68.68% of the boys
tested, while increased risk ratio — by 31.32%.
The results of the endurance run were between 189 s and
275 s. The average result was between 223.29 s and
232.32 s. The median was as follows: 231, 229, 222. The
standard deviation was, respectively: 12.266; 17.158;
17.209.

Table 18. Test duration

Time to cover the distance (in seconds)

minimum value maximum value average median standard deviation

I 7 33.5 18.59 18.75 7.18
II 6 28 16.06 14 6.61
1T 8.5 34 19.21 20 7.005
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The results of all the students were above average. The first
grade is characterized by the lowest standard deviation and
the highest median.
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In that grade, only 4 students achieved the result below
average. The boys achieved the highest maximum value of
the test. 2 students achieved the result equal to the median,
and 12 - above average.

Like in the 2nd grade, in that grade, only 4 students achieved
the result below average. That grade is characterized by the
highest standard deviation and the lowest minimum value.

Table 19. The impact of WHR on endurance

Endurance run
Result below average above average
I gynoid type 9 8 17
increased risk ratio 6 5 11
II gynoid type 10 9 19
increased risk ratio 5 3 8
I gynoid type 11 10 21
increased risk ratio 3 4 7
Total 44 39 83
> =0,59379
d;=5
p=0,988
statistically irrelevant
r,=0.08428

low strength of the relationship.
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Pic. 32. The impact of WHR on endurance
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The above results made it necessary to compare this study
with other publications. Also, the results allowed to draw
proper conclusions.

Discussion

Physical fitness mainly results from daily activity, as well as
the own capabilities. It comprises all the motor skills, as well
as all of their relationships and correlations, and those
between them and the type or level of physical body
structure. The process of development of adaptation skills is
most frequently activated by motor activity. Fitness results
from training which causes different operation of the whole
body, as well as transformation of the nervous system
functions [16, 17].
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The most frequent method of assessing physical fitness (and the
most common one in literature) includes tests based on motor
skills, such as endurance, strength or suppleness. However, at
the beginning of the study, the basis comprises the measure-
ments of body circumferences which are necessary for calcula-
ting the indices, such as BMI or Rohrer’s Index. Asienkiewicz,
in his research conducted in the Lubuskie province in the years
2011-2012, demonstrated that the children who were training
demonstrated more portly physique, i.e. their height and weight
exceeded those of non-training children. Taking into account the
results of fitness tests, children attending sports classes demon-
strated much better results [18].

According to Gérecka, the body circumferences of the children
aged 10-14 who train swimming in the Kielce "Arka" club are
much higher than those of non-training children. There was no-
ted a tendency for bigger body height and weight, but also hi-
gher levels of subcutaneous fat. Gérecka emphasized that, in the
boys and girls that train swimming, the total result of the three
skinfolds decreased with age, i.e. with the improvement in their
sports level. Among the swimmers, it could result from the in-
creased level of training or the maturation-related growth spurt.
Numerous publications demonstrate the impact of regular tra-
inings on reducing body fat content [13].

In the years 2010-2012, Kochanowicz et al. examined a group
of people aged 6-12 training gymnastics, and noted that the va-
lue of Rohrer’s Index decreases with age, which demonstrates
significant body suppleness resulting from the process of tra-
ining. The average BMI values in every age group occurred to
be correct. After examining the general physical fitness of chil-
dren, those authors found positive results of all the indices te-
sted [11].

Byzdra et al. demonstrated, in their research, that the results of
physical fitness tests of the boys aged 13-15, who have been
training break dance regularly for 5 years, were between
“high” and "very good". In the group of boys who weren’t tra-
ining or only demonstrated minimum physical activity at the
classes, the results were lower, and the most frequent marks
were “good”, “satisfactory” or even “minimum”. The research
confirms the fact that physical effort has a positive effect on
the commonly tested physical fitness and on the general func-
tioning of the body [19].

It follows from own studies conducted that several years of
training handball by boys has an average relationship with fat
tissue distribution (WHR), so it has an average impact on the
type of body physique or type of obesity. However, it follows
from the calculations of Rohrer’s Index (specifying the type of
physique) that it has a moderate impact on physical fitness.
Most people studied, i.e. 61.45%, have athletic physique. The
calculated suppleness index indicates that as many as 72.3%
of the tested students have supple physique, the majority of
whom are third graders, i.e. the students who have been tra-
ining for the longest time. The conclusions from own reflec-
tions are that, for the purpose of obtaining more measurable
research results, the tests would have to be performed on
a larger group of people.
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Conclusions

1. Regular trainings have a positive effect on the level of
physical fitness which increases with the age of the tested
persons.

2. The level of body fat does not depend on the level of
training, physical fitness or age.

3. There is a statistically relevant correlation between the
strength test (leg strength) and the thigh fold measurements.
4. For the purpose of obtaining more authoritative research
results, more people should be tested.
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