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SELECTED BIOMECHAMICAL CHARACTERISTICS OF MALE AMD FEMALE
BASKETEALL MATIOMAL TEAM PLAYERS

K.BUSKO

Department of Biomechonics, decodemy of Physical Education,
Forcsow, Polaond

Blomechanlcal Ceatures of male &and femals basketball
players (24 eachl playing at different floor positions
ware studied, A force plate with an amplifier, ASD
converter and mindoomputer were uSed Lo measure Ll
masimum external Jpower, absolute and per kg body mass,
and bthe helght of rise of body mass center, In Lthe

countear-movement Jjunp (CMJ), The best results of junmp
parametors woere redorded In male and female wingers,
the male ones having highe=st mnmuscle torgues. Lowest
absolute axternal power wvalues were smean In male canbt-
re players and Ffemale play-makers, and lowest relative
povwer and height of rise of body mass cenber valusa -
male and female cenbre plavers. The latter ones and
male play=makers had lowest arm and trunk muescls btor=
que=s, while lowesi leg muscle torgues were seen o all
centre plavers,

Key word<: Countermovement jump (CM]J) = Mechanical power -
Muscle torqgue = Baskebball

Introductlomn

An acourabse azgessment of phy=ical capacity of an athlebe is
A basic criterion in vepifying the sifeclivensss of bLhe applied
tralning loads, This assessment enpables =setting optimum limits

aof developing physical Lraits, as well as determining a relation
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bBaobwoan Lhe present ClLness level and results sttalned at compe-—
Lition or training, This L5 parbicularly anurtat;:t in sport Leam
Ggarmes in which Lj'rﬂ.rﬂﬁl.llli dwpernd on both (ndlvidual fitness and
coperabion (141, The fndividual fitness devel oprent depends on
Lha aszigned floor position and bask. In basketball [&,7), the
maln tasks of wing players arde: intercepting bBalls from Lthe
backboard, medium and leng distance sghotz. pas=es, and in
defance = countering passzes and counbterling shot=s at Lhe back=—
board., The tazks of playv-makers are organlzing actlon In a
position atbtack and leng-diztance shobs, and in defence = count-
ering shots and passes, For cenbtre players 1L Is play under Lhe
basket, shoerl-rangs shols and Lip-ins, and ln defence - counber=
ing shols and play at Lhe backboard, The diverszilLy of Laske, el
therefore of Lralning and competition specificity, may ba
reflected in Lhe levels of physical features of players assigned
dil’fﬂrul‘;t positions. Verificaiion Lthat hypolhesi=s was the aim of

Lhig work.
Materials and mebhods

Male and female Basketball Mational Team playvers (24 each)
particlpated ln Lhe =study. Thelr basic characteristics are
cenlained In Table 1. The following measuremenls were carried
oub: muzele Lorques [n statiec conditions, helghl of rise of body

ma=z= center, and lag power & [orce pl;l.l,.a-- Muscle Lorguo

Tabl = 1

Characbleristics of bazsketball players

Az Trainiing Body mass Helght

1

ANSEA £ yrs. ) ¢ yrs. ) (kg ¢ cm)
Mal a 24, 0.6 L. OFD B o . 3.9 168, 7% . 4
Fioed =
Fema e 3. 85085 o, 206 Te.313. 0 1] O*d,. 8
n=od

Meanz * SD



Blomechanical characteristics of baskebtball players 321

peasurenents In $tatic condiblons were performed as desceribed in
an earller paper [3]. Twenly muscle groups were studled = (lawx-
orzs and extenscrs of shoulder, elbow, hip, knee and vpper ankle
Jelnte and of the bLrunk. The computed torgues were wHEpressed per
kg body mass.

Me = F * r #m

muscie Largque of relative foreesz (H o+ @ 2 kgl

i

Legend: Mn

F = sxtarnal force (H : dynasomeler readingd
P = dis=larnce botwesean bthe rotatlion axli=s and Morcas
applicatisan polnt

m - body mass

In measurlng dynamic parameters Lhe method described by
Bar tosiewlcz [1] was used, employing Lhe counlLer-
mcvament jump (CHI) an a force plate. The measuring sel consist—
od of force plate (Eisztler), amplifier and minlcompuler {Heptunse
184) with an A<D converter. From Lhe ground forces wve. Lime
funcbion Lhe followling parameters were compubted: maslmon power
L iyt ™ean powaer (Fomd, and hedght of rise (h) of mass center
{far debtalls concerning formulas ses (4], For all studied para-
meleérs mMeans, 5.0 "z and correlation coefficlents woere compiibed,
Student's t-test was used Lo verify Lhe significance of differ—

ONcCeEE.
Rezults

The resulbls of CHJ analysis In different players are present-
ad [n Table 2. The best jump parameters can be s5een in wing
players from both groups. Mawimum power was lowest in male
centre players and ln female play-makers and lowest mean poser
and Jjump helght values were observed in all coenbtre players.
Different floor positionzs did nol affect slignificantly Lhe jump
results. The muscle torques in different groups are presented in
Fig. 1.

Highest muscle Ltorque values were =cen in cenbre players, amnd
Lhe lowsas ones - in play-makers. The latiler ones differed (rom

other players (p{0.05) regarding mean sumz of Lorques lor leags
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Tabl = el
Maan walues of suns of absolube { Mm, » and relatl v EI-hE:I
muscle torques of upper (kkgl and lower {(kkd} esxtiremlities.
trunk (L), of all 20 muscle group=s (Lotal), of mawlmum
powar - absolute EPmHI and per kg body mass {Pemd . and
of Lhe elevallon of bhe body mass cenber (Rl
In counber-movensnt | ong
A Male playerz
Fogsd L4 an Atk WL rag Canlre
Faramslear=s n =B n =10 o= B
H'-l:klrg ke md ElL.8 £ 82,1 BE4.1 % 113. 0 B8, 7 & 102.T
kked {H-md Z2820. 80 * 222 . 5 PEO8. 0 =+ 536 B ZHlE. 4 *r =268 T
1. {M+md BET.0 £ 143.F 1083.8 * 159d.1 1108.0 £ 236, 5
tobal 4227.1 £ 2g=E.1 4764.3 2 682,77 4808.2 = S0T. 0
HmE:kkg {N*m-kgl) 2.3 % 2.5 2.9 % Q.= .8 % 4.3
kkd iH-mskgd) 31.1 2 8.5 H31.4 = 7.9 8.8 * g3
L Mmool 1.2 % 3.9 1i1.8 % a4q i1. 8 + 5.1
Latal B3+ 153 2.5 % = 49.1 = 19. 7T
P W 3488, 0 22060 3470 21150.0 368, 0 21417.0
P m (' Weskgh 202 % 7.6 ig. 8 & 8.3 i85 % T.d
h Lml o, S0F .19 0. S0%* Q.17 O, 45t 0, 20
B. Female players
Po=1lLion AL I.I:l:h: Wing Cenlres
Far amatsrs n =7 n =8 no= B
thl!i.'h;g CH-m? 47F. 3 %+ 141. 0 473. 8 & 30.2 =S17.4 2 78.0
Ehd (Ham} 1TBOE. 3 £ 268 4 1740,.0 & 208 1 1912.0 & 1687. 8
t. {M=ml S04.& & 143. 3 G48. 3 & 1267 B840, 7 £ 152. 8
Leatal Z2h2l .8 2 dSp. 2 ESBTS. Y £ 337.0 3208.0 t S81.8
Mm,:kkg (HN-m~kg) 5.7 £ 3.0 57Tt =i i B 4 & 2.8
= kkad (Hm%g) 25.8 & 11.5 24. 7% 10.1 =24.8 ¢ 11.9
i LM =m-hcyl B1 = 3.6 9.1 % a7 T.8 % a4
Lexb al 40,853 & 18,1 40. 3 & 18.8 5.6 ¢ 17.B
I { W 1933, 0 F B67. 0 Z2258.0 £ 822.0 2023.0 &£ 9085, 0
Psm i Wkl L7. &8 ¢ 2.0 17.4 % "y iB.3 % . 8
gl fml O, 309t Q.18 Lo+ K. 0,106 0. 34
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(kkd), Lrunk (L), and for the Lotal suss of 20 mascle groups.
R.'.-g.]rdf.ng ralative values { par kg body mass). highest values for
loegs had female play-makers (cf. Fig. -;l..'l. and lowe=szt Ltotal=s = In
cenbre players, F;-m.;.l.n wing players and play-makerz were similar
regarding relatlive arm and Ltobtal Lorgues. Mo slignlilicant correl-
ablens ware found bBetween absoclute or relative Leg muzcle
torqgues and jump parametlers in male players (cf. Fig. 3. In
female players, on the other hand, those leg Lorgues correlated
(pd0, 08 with Lhe helght of rise of body mass center.
Slgnificant correlation was also found beblwessn maxlmum power and

lag torgques in wing players.

Tabla 3

Linear corralatlion coefficients betweesn mean sums of absolute
'tlcltdii- aor relatlve H:JtdE:l leg muscle torgues and Jjump
parameters — maxi mum power !Fm]'. body mass center I
elovation (hl, and mean power per kg body mass ( Pomd

A. Male players

FME 5] Prm
Attack kkdi =0, A1 0. 340 0. O7S
n =8 kh:ta =0, 27 0. 675 . 108
Wing - kkd, 0.113 0. 220 0. 206
no= 10 I-r:llt-c:lE 0. 015s 0. 20 0, 228
Canblre I-:!u:-.:!1 =, O -0, 012 -0, 505
n = G dez =0. 340 =0, B1L 2 =0. o0l
A, Female players

<3 b P~ m
ALtack ke, 0. 811 0. 951 | 0. 488
n =8 kkd, 0. 448 0. TE4 0. 450
Wing kied, 0.711,  0.788"  0.230
n =10 h:l:-|:|E a, 7Ea o, ges . 8577
Centre kkd, 0. Bas 0. E: -0, 147
n =8 !I-:I-;-:lE 0. BT4 0. 822 0. 348
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Dizcussion

Measurements of muscle Lorques in =tatic conditions and
counter ~movemant jump are [requently used in determining blo-
mechanical features of athletes from different sport disciplines
[(8,=2,11 = 131, B ar tos i ewiczxz andco-warkera (11
repaerted that in woleyball national Leam members Lhe masximum
power ranged from 20978 te 4320 ﬂ: and the body mass cenbter rilse
in the CMI = from 0.326 Lo 0.030 m, while X o m 1 et al. [%)
feurnd in similar studies a meman valus of O.434 * i:l--D-EIE.-'n_
Similar values were also obfterved Lln baskelball plavers., In Lhis
Sludy no 2lgnlficant _f:nrrnt.ah.it;m.-: hnl,.u.p-nr;. the muscle torgues In
static conditions and jump paramsbters woere found in players from
different fleor positions ewcept fomale players, in which a cor=
ralation was found beLwsen leg mnusele Lorgues and body mnass
center rize. Mo such correlations were found either by
Barteslewicz et al. [2] in fencers. According to one
report L10] a 400 X increase Ln leg muscle torgues was attal ned
following a 3 year tralning, a finding not supported by the
Lest—-junp resultz, This speaks against a relation betwesen static
torqua valuss and dynamlic paramebters of legs as measured in CMT.
A comparizion of our prezenl res=uliz with those obtained in
bazkelball rFepresentatien, in whlich muzele torques of 11 muscle
groups weare Studied [9]1, did not reveal significant differences.
Thiz may auggesl a =Labllity of dewveloping that :E'-:LUr-I.lh
bazketball players. The Lazk diversity of Lthose players, and
herce dLFl‘ur-nt. Lraiming speciliciLy, wore nobl reflecited in the
levels of Lheir biomechanical features, Highest forces developed
in both statie and dynamic conditions were observed in males wing
players, while Iin females - the centre ones had hlighest muscle
torguas, However, Lhey were the worst ones whan the resulis were
expressed per kg kody mass and Lhe remaining ones were allike
regarding the relative force Lorgues. The lowest dynamic para-
melers were found in centre players, both male and female. A
peor jump Lechnigue (low Pom value) apd lew helight o=f rlze of
bedy mazs cenber might have resulted from sxcessive weight af

cenlre players and frem an insufficient force training.
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The following concluslons may be drawn from the presented

findings:

1-

&,

The floor position does not seem to differentlate Lhe Leam
With respect Lo Lhe blomschanlical feabures studied.

In baskeiball playvers Lthere is no clear causal relatienship
Botwawn muscle Ltorgue valuss 1n statlc conditlons  and
dynamic parameters of Lhe counter-=-movemenbl jump.

Male and female wing players display the best preparablen
regarding iomechanical features,
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Shrezsrcrenl e

¥ pracy przedstawlions rezulbaty cech biomechanleznyeh koszy-
karzy | koszykarek grajacych na rédinych pezycjach. Do pomiaru
mocy uwivio plabtformy dynamomeblryezned, wemacnlacza, mikrokompi=
Lera = prrelwornikliem A2, Rejestrowano moc maksymalng, mos
arednls na kilogram mazy clala, wysokodd unle=zlenla drodka masy
w o wyskoku CMF, MHa podstawie pomiaru momentdw =it 20 zespotdw
miginlowych w =stabyce okredlono 31?:1-. sLatyczna badanych. W
badaniach uwvczesbiniczvio: 24 zawodnliczki 1 24 zawodnlkdw kadry
narcdowe | plikl koszykowse], Hie stwierdzono testem L-Studenta 1
korelac]a Linfiows [stolnych stalysiycznie zalednodci migdzy mo-
mentami =it miednlowyweh @ stalyce a paramelrami szybkofclowo-zi-
towymi mierzonyml < wyskako CMT Ha |l epsEe Frazrul taky paramobrds
wySkokiy owniagngll zawodnicy I zawodniczki grajacy na pozyc|ach
skrzydicwych, a npajwiekzze momenbly =il roecwl jall skrzydiowd.
Ha imniejsza mog rnalr:E:.-'mz.tJ.ni. rozwingell “2rodiowl rozgrywajacy: a
fajmnl ejsza moo Srednla na kilogram masy clata L najnifej skaka-
li drediowl w cbu grupach., Hajnifsze wartofci sumy momentdw 3li
wrzglednych kofczyn gdrnyvch 1 tulowla rozwl jali rosgrywajacy i
drodiowe, a kofdczyn dalnych frodikcwl. MHie stwierdzons istotnyeh
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statystycznie rdinic pomigdzy grajacymi na rddnych pozycjach w
obu grupach {pdo. 05)

FE3IDHE

B paSore npepcTane@dk pesyNeTATH AGHEPEHHA  SHOHSMINHYSCE X
vapaETepacTaE GackerSoncros o SackeTSonNACTOK, DHCTYOADHAN B
pAcrnidHes HPpoBeid AHMAYE. Onn MOy MIEHA A MOBHOCTH HENONeoOBEHAE OH-
HAHCHABTRHYSCEAR NNaTHoOpHA, YOHMNTeNh, HAEPOESHNBEBTER o Flpﬂ'l'-'fﬁpi"'
FopaTensH AT, F"i'l""'ﬂ"i'ﬂl-lﬂ“ﬂ.l’l&ﬂh HaAaXCHHANBHAR HOMHOSTER, CREBOHAA
HOMHOCTE HA KHNOMPRAH BESCA TEMNA, BUMCOTA MOoOeHa WeHTREAR HaCOM Taaa
fipW MApsEke & BrcoTy CHMY. Homepansces woresdT™s cuAa 20 rpynn skl
MpH ACNEMTAHEAX B CTATHYHOM AGAOoZeHErd. B ACCnNeOcBAHHAN YHACTRCGRA—
no: 24 cnopToHaHEr H 24 cnopTeneHa, HPpABEHE B oBopHOoM EoHaAWD®
MHF no SackeTHony. He nonTeepEzexa T-rpurepsan CTiogeswTta | Ho ob-
Hapjya@Ha CTaAaTHCTHY@CKHN OODCTOR@PHAS EQPPanmAUEd HeEOy HON@GHTaHH
CHN HEEL B CTARTHES H CEOPOCTHD-CHMOBRREHN naﬁiﬂqmptnh HAanwpeEHHMNMH
CMT npu sunpueasadas. HapgGones pecorrX adatdiedaf fNapaneTpos BW-
APHPEBAHHS OCCTHMRFaNe CNOpPTCHEHER W COOPTCOCH@HE, HPDaDUHS EpafHMHA
HamaaneHHeYy, Y HHAY @& Gl-d:hi:crll:l:-l:l.ﬂid H HAHGOME EHS HORSHTHE CHA,
HanHSHEYED HaKCHHAMEHYD HOEHSSTE 8 oB8Hyd rpynnad passHDand padis—
rprHbABEME . MNpH oTRetasHofl ¥ X HarArodeol cpefdefl MOoEHGSTH O HES
EHACGEpARA HACCH Tena W AAHHERAME NOH CheOHeSR NpuEEs,. HadsneHEYD Ba—
AHYMHHY CYHHE HOHSHTOR CHN QTHOCHTENMhHG BERXHAN ECHSYHOSTSEHR W Tiy=
MNEBHES PAYAABANE PASHPDHBEATHHAS H USHTPORME: 4 MARNHEN EoHeYHooTER
= UEHT RO k. He oinapyaaHs AocTonepHof PanHHUuY FMexEdyY HMpoEaMA

PAINEYHMEE anfinya 8 oSeax rpynnax [ PLO, 05,



