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Age-induced modifications of static postural control in humans

Toannis G. Amiridis®>*, Vassilia Hatzitaki®, Fotini Arabatzi®

Fiomechkal s Laboraory, Dipartmers of Ploslcal Fdwearion and Sport Scdencas, Avinorke Dislverslry of The pralostl o Sawven, Agbon Tovmsds, 82100
Serres, Gresce
idoser Comrol and Learsing Laborasory, Departmans of Plysioal Fdweation and Sport Sclences, Arinocke Undversity of The sralordld, 540 04
Teessalondld, Greece

Receved 2T Jume 2000 received m revised form 15 July 2003 accepred 16 July 2002

Abstract

We ennmined how young and older aduolts adapt thedr posture (o sttic babnoe a5k of inoreasing difficulty. Participants stond barefoot on

a force platform m mermal quie t, Romberg-shampened and one-leg ged stance. Cemer of pressure (CalP) varistions, electramyographic (EX)
acivily of ankle and hip muscles and nemati daty were recorded. Bath groups increased posfural sway 25 2 resull of morowing the base af
suppart. Greater Cal excursions, FMO activily and jomt dsplacements werenaled in old compared o younger adulis. Oleradulis displyed
increased hip movement accompanied by higher hip EMO activily, whereas no similar morease was noled i the yomger groop. It is
concluded that okder adols rely more on thedr hip moscles when responding to sl indoced pertorbaioms mrodoced by inoeased bsk
comstaims during quied slanding.

\ & 2003 Poblished by Hlsevier Ireland Lid.

\_ Keywords: Ageg, Posooral sway, Snanc balisoe; Hleroonvegmply; Keemates; Hemas
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Aging effects on postural responses to self-imposed
balance perturbations

Vassilia Hatzitaki™”*, Toannis G Amiridis”, Fotini Arabatzi”

“Moer Comtnel and Learadng Labaraory, Deparmens of Ploysical Bdue aton and Spart Sclences,
Arirgorle [mbvarsiry off Thee srabomilnl, 540 24 T srabondld, (ieece

"o daeed 5 Labarasory, Depareen of Plyrcal Fdaeaion and Spore Sclamea s,
Arinoake [mdvarniry of Thee rrakosdldl gr Navee s, (ireace

Kecerved 19 Febneary 2004, receqvad m mviesd foem 286 Asgear 3004, aocemed 2 5 anr embeer i

A betrinct

The preseni sindy mvestigated how yvoung and alder mdividmals orgaemze their posture m respanse o self-indoced halance perirbations
evaked by molbiory smgle lmb movemenis. Fleven old (7001 & 45 years) and mine yoong (2001 4 24 years) parfcipams performed
repeaiedly for 5 5 ip flexonfexiension movemenis nsing foll moge of moton and maxmom velocty. Two-dimensiom] jomi kmematios
(samplmg mte- G0 Hz), center of pressure (Cal) and B30 aciivity of tiols anterior (TA), media] grsroonemins (3400 A%) recins femomis
(RF) and, semitendmeosms (5T ) m the siance hmb werne recorded and smlysed. Cross-omrelation fimction (CCF) analyss wos psed to idemtify
the degree of coupling between the swingmg imb (51}, center af gravity {(Coli ) and CoP mations . (O adults sgnificaniy Bmited 51, Cali
and o mnge of anferonpostenor (AM) meolion in response o the forcefol leg swingmg. In the stance limb, sgmificamly Jower levels al
mmlde muscle aciivity resulied in reduced hip and Enee jomi excuraons and increased ankle msistibity. By contrast, yomng perfonmers
prod nced sufficiem ankle muscle actvity (o stabilize the fool 1o the groun d while prog ressivel y increasimg joini renge af motion from the ank le
tar the hip. {Center of pmessure and 51 mevements were strang ly comelbied m 2n ang-phase rebiionship i bath age groups. In alder adulis,

/ however, the rebiiomship between Coli-51 and Coli-CoP movements was nedther sirom g nor synchronons, reflecting 2 weaker compling and

lack of coordiminon bedween componeni movemenis. 11 15 comchided 1het imsofficiend anlde muscle aciivity, cemim] integmion deficits and
increased aniedy to postura] threat are imporiant faciors implicated for the weaker posiural s ynergies and freesing of degrees of fzedom seen
in the elderly duning performance of smgle lmb mallaton.
i 2004 Fhevier BV, All rights reserved.
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MECTARICS

EMNPEACEL TNV OTATIKY) 100PPOTTIQ

* XoUnAO ERITEOO OVVOUNC GTOVC UDEC TNG
TOOOKVI KNG UTOPEL VoL uVOEDEL pe iKkpo
ELEYYO 160ppoTiog KaTd TNV 0pbio BEo.

* H ypnion ¢ otpatnyikng tov 1oylov
HOLALCEL va, Elval ECOPTNUEVT OTTO TO EMITENO
OUVOUNC TV LDV TNE TTOOOKVTUIKTC.
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MEBCHANICS

* 'O NAKIOUEVOC TTOPOVCLALEL TEPTOPIGUEVO EVPOC KIVNGNC
TOU KIVOOUEVOL neAoLVC, Lkpotepn HMI opactnpiotnta
TOV LVOV TNG TOOOKVILUIKNG Kot VENUEVT aoTaBgio
otnv ol ApOpwon.

* O véoc amelevbepmvel ToALOVC Pabuovc ehevOepiag ko
N Kivnon Tov £yel HEYaADTEPO EVPOC.

* H poikn aovvauio, n meploptouevn tkovotnta
eneCepyaciac TANPOPOPLOC Kot TO AyYOC UTOPEL vau Elval
O1/QLTIEC TMV TOPATAV®.
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Ve TYMITEPAZMA

* Hevbuvapwon Twv poxLaiwVv KAUTTTAPWY TNC
oSOKVNULKNC, WC AMOTEAECHA TNC TIPOTIOVNONCG
LE NAEKTPOOLEYEPON, UTTOPEL va BEATIWOEL TNV
OTATIKN LoOPPOTILOL TOU NALKIWHEVOU ATOMOU

* Hxpnon tng otpatnyLkn¢ th¢ modoKVNLLKAC TTOU
TOOO XOPOAKTNPLOTIKN ELVOIL OTOUC VEOUC UTTOPEL
va ELPaVIOTEL KOl 0TOUC NALKLWUEVOUC.
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... MetapAnteg aloAdynong Koto
MR TNV OTOTLKN LlooppoTtia

* MeyLotn petatornion otov aéova tou X,Y
* Méeon petatomnion otouc dvo aéoveg X,Y
* Turukn amokAlon otouc duvo agoveg X,Y

* Méeylotn petatorniion Ax & Ay(COP)

* Méeon petatomnion Ax & Ay(COP)

* Méeon nAektpopvoypadikn dpaotnpLlotnta
otov [pooBLo kvnuialo

} 2 /Meaon nAektpopuoypadikn dpactnplotnto

oToV, FOOTPOKVNULO KOl UTTOKVALOLO
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KataypAdouv TNV niecn mou aokeital o Stadopa
ONUELA TOU TIEAMATOC

* H mieon eivat n Suvaun mou epappoletal ava
novada emidpavelac kol perpatal os Pascal

e 1 Pascal =1 N/m?




H Baputnta mpokaAei
Suvapun F=1N

F = m (kg) * 9.81 (m/sec?)

MENT LC L g novelimn. 2002



weiada, Bapog, Suvaun, Tieon

Eav n 80vapun F=1 N
ooKelta o€ emipavela 1
cm? tote n rtieon (P) O
glvou:

P (= Abvapn / embdvela) =
p=1 N/mz
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* MeyLotn ouvoAlkn (o€ OAo To MEAUQ) Tiieon O€
kaBe paon tnc Badionc (emadn, wbnon
K.A.TT.)

* Mé&on ouvoAwkn mtieon (o€ OAo to MEAUQ)

* Katakopudn duvoun avtidpaonc os kKaBe
daon (onwc oto duvapodamnedo)
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