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COGNITIVE DEMAND AND PREDICTIVE ADAPTATIONAL RESPONSES IN DYNAMIC
STABILITY CONTROL DURING DISTURBED WALKING IN THE ELDERLY

S. Bohm, F. Mersmann, S. Bierbaum, R. Dietrich, A. Arampatzis

Humboldt University Berlin, Department of Training and Movement Sciences

The purpose of the present investigation was to examine the effects of a concurrent
cognitive task on predictive adaptational responses of dynamic stability control during
disturbed gait in young and old adults. Thirty-two young (27.1 + 2.6 yrs) and 27 elderly
(69 * 3.7 yrs) male subjects participated in this study and'were randemly assigned to
either control or dual task group. By means of a covered exchangeable element the
surface condition could be altered during the 18 gait trials without knowledge of the
participants. Baseline trials on hard surface were followed by-a first unexpected soft
surface trial. After this unexpected perturbation and after five and six further soft
surface trials (adaptation phase) three trials'on hard surface (H1-3) were performed to
examine after-effects and thus to.quantify predictive motor responses while walking.
Dynamic stability was estimated using the concept of the extrapolated center of mass.
Therefore, ‘Margin of Stability (MoS) «was applied as a criterion for the state of
stability of the human body. Throughout.the gait protocol the dual task groups had to
identify three different acoustic cues, calculate a respective mathematical operation
(adjusted in difficulty) and immediately verbalize the results while walking. Cues were
presented in a short time interval providing a high cognitive load. The MoS increased
significantly in the three hard surface trials compared to the baseline (Baseline: -4.2
4.6 cm; H1:-1.3.£ 5.1.cm; H2: -0.6 + 5.1 cm; H3: -1.1 £ 4.9 cm (mean % SD)) indicating
predictive adaptational responses. Interaction effects at H1 and H2 clarified that the
adaptational responses.-within the early adaptation phase were more pronounced in
the young adults. However, the concurrent cognitive demand had no significant effect
on the predictive adaptational responses in the younger and older participants
respectively. The performance of the cognitive task before stepping on the
exchangeable element was not different between the baseline and hard surface trials
in both age-groups. In summary, the demand of an additional cognitive task did not
influence predictive adaptational responses of dynamic stability control during
disturbed walking in young as well as in old participants. The findings indicate that age-
related cognitive impairments do not affect locomotor adaptational responses during
disturbed walking even in presence of a cognitive demand.

Né€eic kAelbia: predictive adaptational response, gait, cognitive demand
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YOUNG AND OLD ADULTS PRIORITIZE DYNAMIC STABILITY CONTROL FOLLOWING
GAIT PERTURBATIONS WHEN PERFORMING A CONCURRENT COGNITIVE TASK

F. Mersmann, S. Bohm, S. Bierbaum, R. Dietrich, A. Arampatzis

Humboldt University Berlin, Department of Training and Movement Sciences

A growing body of evidence strongly suggests the involvement of high-level processing
in the modulation of reactive balance adjustments. When two tasks compete for finite
cognitive resources, prioritization affects the impairment of one or both tasks. The
purpose of the present study was to investigate the interference between cognitive
performance and dynamic stability control during unexpected gait perturbations.
Thirty-two young (mean age 27.1 years) and 30 elderly (mean age 69.0 years)
physically active male subjects participated in the present study and were randomly
assigned to either control or dual task group. Beneath a covered exchangeable
element, positioned halfway along a gangway, a foam block provided the compliant
surface for the unexpected perturbation trials. The groups performed three baseline
and one unexpected perturbation trial, walking with self-selected gait velocity. The
dual task groups performed a concurrent cognitive task; adjusted in_the level of
difficulty. The subjects executed respective mathematical'‘operations according to the
type of auditory cue and verbalized the result. Whole bedy kinematic data was
recorded to quantify dynamic stability based on the ‘extrapolated center of mass’
concept proposed by Hof et al. (2005). Gait velocity and body height were used as
covariates in an ANOVA with the fixed factors age (young, old), condition (control, dual
task) and trial (baseline, perturbation).The'margin of stability decreased significantly (p
< 0.001) at touchdown of the recovery. leg following the unexpected perturbation (P)
compared with baseline (Base) irrespective of age or cognitive load (Base: -4.63 cm; P:
-13.32 cm). As a response mechanism:to. the perturbation, all groups significantly
increased the base of support with the'subsequent step (Base: 110.94 cm ; P: 119.16
cm; p < 0.001). The cognitive task performed by the dual task groups did not affect
reactive balance recovery. However, the unexpected perturbation induced a
deterioration of cognitive task. performance in the dual task groups. The number of
faults (Base:'0.13;.P: 0.48; p = 0.02) increased significantly in both groups, response
times only in.the young group (Base: 1.36 s; P: 1.91 s; p = 0.007). This indicates an
involvement of cortical areas in the modulation of the postural response. Since the
stability performance was unaffected by the concurrent cognitive task it is concluded,
that postural prioritization occurs independent of age in response to unexpected gait
perturbations.

Né€eig kAetbia: Dynamic Stability, Dual Task, Gait Perturbations
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THE EFFECT OF AN EXERCISED-INDUCED MUSCLE DAMAGE PROTOCOL ON KNEE
BIOMECHANICS DURING RUNNING IN CHILDREN AND ADULTS

S. Alexandropoulou, S. Lazaridis, D. Patikas, C. Fticas, E. Bassa, C. Kotzamanidis
Aristotle University of Thessaloniki, D.P.E.S.S., Aristotle University of Thessaloniki,
D.P.E.S.S. Serres

JKOTIOG TNG TapoUoaG €PEuvag NTAV Vo HEAETAOEL TNV emidpacn Tou MUIKoU
TPOAUUOTIOHOU TIOU TIPOKANBNKE amd €va MPWTOKOAO CUVEXOUEVWY OAUATWY OTa
EUPBLOUNXAVIKA XOPAKTNPELOTIKA TNG apbpwong Ttou yovatog Katd Ttn SlapKeLa
petipatog koL tnv amodoon o aAmMpomovNTouG eVAALKEG Kol maldld. Awdeka Un
aBAovpevol mpoednPol (10,1+0,5 £tn) kot Swdeka eviAlkeg (24,5+2,5 €tn) ektélecav
100 kaBeta aApata (10x10, mAslopeTpikd tomou CMIJ) pe StdAsipupa 30” avapsoa
Tou¢. H nAektpopvoypadiky (HMI) Spaoctnplotnta Twv HUWV TOu yovotog (éow
TAQTUC Kol SIKEDAAOC pNnplaiog) Tautoxpova HE TNV TpLodlaotatn Kataypodr Twv
KIVNUOTLKWY XOPAKTNPLOTIKWY TG 6lag apBpwong katd tn SLapKeLlo Tou KUKAOU
tpeflpatog (mpoevepyomoinon, otnplén kot awwpnon) oto dtadpopo (2.8.m/s), n
MEYLOTN LOOUETPLK POTH TWV EKTEWVOVIWV HUWV TOu yovatoc (702) katL o
KaBuoTtepnpEVOC LUTKOG TTOVOG agloAoynOnkav mpLy, AUECWS META Kal 72 WREG EMELTA
OO TO MPWTOKOAAO KOTIWONG. ATO TO OTOTEAECUATO TIPOEKU PE. OTL. Ol TTAPATIAVW
Seikteg otn Slapkela Tou Tpefipatog LETABANONKAY WG AMOTEAECHA TOU TIPWTOKOAAOU
KOTwonG. MapouoLaoTnke PeEyaAUTEPN KAUYN TOou yovatog otn ¢aocn otnpleng aAla
MELWUEVO OUVOALKO €UPOG Kivnong Katd tn SLapKeLld Tou KUKAOU. Kal 0Tl SU0 OpAdEC.
Ta 6eSopéva autd, MAPEUELVAV OTOUG €VAALKEG Kol 72 wPEG HeTd. To HMT tou éow
TMAQTU pnplaiou puog auvénbnke apéowC LETA TO MPWTOKOAAO Kal OTLG 2 OUASEC OE
OAEG TIG PAOELG TOU KUKAOU EVW TIAPEMEWVE OE UPNAEG TILEG OTOUG EVAALKEG Kol 72
WPEG HETA amd auto. To (6o mopatnpnBnke KaLyta tov SikEéPalo punplaio pu Kupiwg
otn ¢aon awwpnong. TEAOG, N LEYLOTN LOOUETPLKI POT HELWONKE KAl OTLG U0 OPABES
OoAAG otadlakd ot 72 wpeS emaviABe mMARPWG Kupiwg ota madLld. ZUUMEPACUATIKA,
and TNV MEAETN TWV. AMOTEAECUATWY “pAvVNKE OTL N emMibpacn TOU TPWTOKOAAOU
KOTtwOoNG NTaV EVIOVOTEPN OTOUG €vnAKeG. Kal ol U0 ouddeg tpomomoincav tnv
OPXIK OTPATNYLKN TPEEILOTOC WG QMOTEAEOMA TOU MUIKOU TOVOU Tou €MNABE,
Sdladoponoincav TNV EVEPYOMOINON TWV MUKWV OPASWY TIPOKELUEVOU  va
QVTLOTAOUICOUV- TRV HELWIEVN AELTOUPYLKA LKAVOTNTO Tapaywyng Suvaung oto Lo
€pyo, Ta Omola: Atov- epdov Kol 72 WPEC META TO TMPWTOKOAAO OTOUG €VNALKEG.
MpoKUTITEL OTL 0 pUBUOG amokataotaong o Sokiaoia kivnong (Tp£€ipo) Emetta anod
EVTOVO TIPWTOKOAAO KOTtWONG OAMATWY €lval TaxUTEPOC ota motdld Omwe Emiong Kot
0€ AAAQUG AELTOUPYLKOUC SEIKTEC.

NE€eic KAELSLA: UUIKOC TTOVOC, NAEKTpOUOYpAdNUa, TTaLdLd
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H ENIAPAZH TQN AAANATQN KATEYOYNZHZ ZTHN EMIAOZH TOY 2OYT ZE
EPAZITEXNEZ ANAPEZ, T'YNAIKEZ KAI NAIAIA MOAOZDAIPIZTEZ
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THE EFFECTS OF CUTTING MANEUVERS ON SOCCER KICK PERFORMANCE IN
AMATEUR MALE, FEMALE AND PUBERTAL SOCCER PLAYERS
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MoAAG cout oTo TM08O0GALPO TIPAYHUATOMOLOUVTAL ETMELTA AMO TPOOCTIOLNOELS TWV
nodoodalplotwyv, wotdéco, 0 OuvOUAOCUOC TIPOOTIOOEWV Kol oouT &gv  €Xel
QMOTEAECEL QVTIKEIPHEVO UEAETNG. ZKOTIOG TNG TapoUoas E€PEUVAG NTAV VA CUYKPLVEL
oouT £melta and aAlayn kateLBuvong (mpoomoinon) tou TPEELUATOG KAl 0OUT XWPLg
npoomnoinon oe avdpeg, yuvaikeg kal motdld modoodalplotég. Agka avdpeg (nAwkia:
26.3 + 4.9 €tn), 10 yuvaikeg (nAwia: 24.4 £ 4.2 £€tn) kat 10 mowdid — ayopla (nAwia:
15.1 + 0.7 €tn) epacttéxves modoodalploTeg ekTéEAecav 5 péylota AakTiopata Ye Kot
Xwplg mpoomoinon pLag otabspomnotnuévng UnAaiag HeTd and ¢popa SU0 BNUATWY E
™ poxlaia empavela tou modlol. H mpoomdbeia pe tn peyaAltepn toxUTNTO
aneAevBEpwaong tNg UmAAag avaAuotav nepaltépw. MNa tnv kotaypadn g Kivnong
xpnotporowBnkav 6 Pndlakég kapepeg (Vicon motion analysis system, 120 Hz), evw
npoaodloplotnkav n ToxUTNTA TNG UMAAAC, OL YPOUMUIKEG TAXUTNTEC KOL Ol YWVIOKES
HETATOTOEL TwV apbpwoewv Tou TOSOU awwpnong. EmutAéov, oL SGUVAMELG
avtidpaong tou edddoug kataypadnkav pe TN Xpron. duvapodaredou Bertec.
Avaluon AlakUpovong povig katevBuvong pe emavalapBavopeves petpnoslg (One-
Way ANOVA with repeated measures) xpnoiponotOnke yra va eEETATEL TIG SLadpopEg
OTIC KLNMOTIKEG KoL OUVOMIKEG METAPANTEG. yla KGOe opadar atopwv. Ta
anoteAéopata £6€laV OTATIOTIKA ONUAVTIKA LELWON TNG TOXUTNTOG TNG UMAAAG LOVO
ota moudld KATtd TNV €KTEAEON AQKTIOMATWY. META amd mpoomoinon (P < 0.05). Ot
YPOUULKEG TOXUTNTEG TNG TTOSOKVNLKNAG, TOU YOVATOU KAl TOU LoYXlou mapouciacav
ONMOVTLKA HElWON OTa TALSLA KATA TNV EKTEAECN AQKTLOUATWY META A0 TPOoToinaon,
EVW yla TOUG avopeg umnpée pelwon MoOvo otnv apbpwon Tou yovATou Kal yla TLG
YUVAIKEG 0TNV apBpwaon Tou Loxieu Kol Tou yovatou. Ol YWVLOKEG UETOTOMIOEL TWV
apBpwoewv bev SladopomoliOnkay o€  kapla opada atopwv. Ou SUVAMELS
avtidépaong tou eddadoug StadopomoliBnkay oTATIOTIKA CNUAVTIKA LOVO OTOV TTAQYLO
agova yla ta matdid. Tor anoteAéopata €8eLav nmwe to modld epdavioav ULKPOTEPN
TaxUTNTO TNG UIMAAAG KOTA TNV EKTEAECN AQKTIOUATWY LETA OO T(POOTIOLINCN YEYOVOG
TIoU armoSIBETAL OTIG KPOTEPEG TAXUTNTEG TWV aApPOPWOEWV KATA TtV enadn He TNV
UTTAAQ KOL OTOV UELWHEVO GUVIOVLOHNO TWV KWVNOEWV Tou dev emétpede Tn petadopd
EVEPYELAG ATIO TO.EVA PENOG TOU. OWHATOG 0TO GAAO. BeATiwon tng ektéAeong aAAaywv
KateuBuveong evoexouevwe Ba €xel Betikn emibpacn otnv ekTéAeon AQKTIOUATWY Kol
YLOL TLC TPELG OUASEC ATOUWV.

Né€ec kAelbdia: oA\ ayégkatevBuvong, oout, modoodalpo

16244

MYIKH APASTHPIOTHTA KATA THN ZYTKENTPH KAI EKKENTPH EKTAZH KAl KAMWH
TOY TONATOY 2E ATOMA ME OZTEOAPOPITIAA

Natoika I. , Kapayiavvidng E., Katng A., KEAAnG E.

AplototéAelo Navermotipo Osooalovikng, T.E.D.A.A. Zeppwv
gpatsika@phed-sr.auth.gr

MUSCLE ACTIVATION DURING CONCENTRIC AND ECCENTRIC KNEE EXTENTION AND
FLEXION IN PEOPLE WITH KNEE OSTEOARTHRITIS

G. Patsika , E. Karagiannidis, A. Katis, E. Kellis

Aristotle University of Thessaloniki, D.P.E.S.S. of Serres
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H ooteoapBpitida (OA) yovatou elvat pla oAU cuyvr madnon n omoia dnuloupyet
auénuéveg OSUOKOAIEG oTNV KABNUEPWOTNTO TOU QTOMOU, E€VW TIPOKAAEL HUIKN
aduvapia, auénuévn okAnpOTNTA Kot TOVO, LOLALTEPA OE YUVAIKEG Avw Twv 50 €Twv.
JKOTOG TNG mapoloag epyaciag ATtav va cuykpivel ta emimedar SUVAUNG KoL HUIKAG
SpaotnploTNTAC KATA TNV LooKivnon UETOEL yuvalkwy e Kal xwpic OA yovatou. To
Selyua anotéleocav eikool TpelG yuvaikeg, dwdeka yuvaikeg pue povouepr OA yovdatou
(nAwia 60.33 = 6.66 £€tn, UPo¢ 1.61 + 0.05 m, pala + 77.08 + 9.2 kg) KaL EVTeKa UYLELS
(nAwia 56.54 + 5.46 £tn, vgog 1.64 + 0.05 m, pala + 77.36 + 13.34 kg).
Mpayuatomotibnke kataypadn kot afloAdynon TNG LOOKLWVNTIKAG POTAG TWV
KOUMTAPWY KAl  EKTEWVOVIWV  HUWV TOU  yovatog Kot  kataypadrn  tng
nNAekTpopuoypadLkig dpaoctneLoTnTag TNG Hakpag kepaing touv Sdikepaiou pnplaiou
(AM), tou éow (EZN) kot €€w (EZM) mAaty MUOG. Xpnolpomolnbnke avaAuon
Sdlakupavong, He Tpelg aveEdptnteg LETAPANTEG, yia TNV eVpeon Stadopwv oTn pomn
KoL 0T HUTKA SpaotnploTnTa OVARESA OTIC SUO OUASEC, LE TTAP AYOVTLKO OXESLAOHO 2
X 3 x 2 (opdda pe Suo emimeda, ywviakn taxutnta pe Tpla emimeda kot pUTKA
Spaotnpotnta pe Svo enineda). Ta amoteAéopata £6eléav OTL oL yuvaikec pe OA
eudavicav otatotikd (p <0.05) pikpodtepn pomn (23.69 £.5.42 - 56.00 £ 16.57 Nm)
KOTA TNV €KTOON TOU YOVATOU O€ OXECN HE TNV opada eAEyxou (42:49 +19.48 - 74.43 +
23.43 Nm). Akoun, ta atopa pe OA mapougiacav auénuévn aywviotikny (EZM,
EZMN) kat avtaywviotiki (AM) Spaotnplotnta katéd tnv-olykevipn (60 °/sec and 150 °/
sec) kat ékkevtpn (60 °/sec) dpactnplotnta (p < 0.05). Kata thy Kaudn tou yovartog
8EvV MAPOUCLACTNKAV OTATIOTIKA ONUAVTIKEG SladopEG MeTaEl Twv opadwy (p > 0.05),
EVW OL yuvaikeg pe OA gudavicav auENUEVR AVTAYWVLOTIKA SpaoTnpLloTnTa KATA TNV
olykevtpn (150 °/sec) kat tnv €kkevtpn dpaoctnplotnta (60°/sec). Ta amoteAéopata
delyvouv oOtL yuvaike¢ pe QA eudavidouv ~ulnAotepn HUIKA evepyomoinon,
OUVEVEPYOTIOINON TWV HUWV KATA TV LOOKWVNTIKY Soklpaoia oe ox€on UE TIG UYLELS
yuvaikeg. Aut n Sladoporolnpévn oTpatnykn ota atopa pe OA (owg otoxeVEL
otnv avénon tng otabegpotnTag tng Apbpwong Tou yovatog Kal TNV UElwon Tou
novou.

Néeig kAebia: oateoapBpitida, yovato, cuvevepyomoinon
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NMOzO0 EMHPEAZEI H NAAZTIKH NMPOZOIOY XIAZTOY ZYNAEZMOY TON MOXAO THz
EMITONATIAOZ;

KapaytavviéngE. , Katng A., Natoika ., KEAANnG E.

AplototéAero Maveruotrpo Osooalovikng, T.E.D.A.A. Zeppwv

karagiannides@in.gr

WHAT IS THE EFFECT OF ACL SURGERY ON PATELLAR TENDON MOMENT ARM?

E. Karagiannidis , A. Katis, G. Patsika, E. Kellis

Aristotle University of Thessaloniki, D.P.E.S.S. of Serres

JKOMOC TtnNG Tmapoloog epyacia¢ nAtav n oUlykplon Tou poxAoBpaxiova Tou
ETLyovaTIOIKOU TEVOVTA OE ATOUO TIOU €XOUV UTOOTEL MAQOTIKN gyXeipnon mpocOilou
xtaotoU (MXZ). To delypa amotédecav déka atopa (nAwia = 42.0 £ 5,5 £€tn), €K Twv
omolwv TEVTIE ATOUO ATOV UYL €VW TA UTIOAOUTOL TIEVTE TIPOEPXOVIOV OO
oUVOECUOTTAOOTLKA TPOCOLOU XLOOTOU HE LOOXEVU A ATO TOV EMLYOVOTIOIKO TévovTa. H
AN Twv payvnTIKwV Topoypadlwy mpoypotonotionke pe tn ocuokeurnp SIEMENS
EXPERT PLUS 1.0 T. AkoAoUBwg avadounbnke 10 TPLOSLAOTATO MOVTEAO KOl
Kataypadnke To UKog Tou poxAoBpaxiova tou mpocbilou entyovatidikol TEvovta ano
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To KEVIpO NG apbpwong. Ma Tov TPOCOLOPLOUO TOU KEVIPOU TNG AapBpwong
XPNOLLOTIOLNONKE ULl TTPOCAPUOCUEVN HOPdI) TOU UNPLOLOKVNULALOU onUElou emadng
TFCP. M tn ouykplon Twv dtadopwv PETAtL Twv Suo opadwy ¥pnoLuomnol)énke to t-
test. O poxAoBpayiovag tng emyovatidog nrav 49.63 mm (SD 5.30) yila Toug LYLE(g Kot
49.67mm (SD 4.7) ywa ta atopa mou unéotnoav cuvéeopomnAaotikn MXZ. To t-test dev
€6¢el€e oTATIOTIKA oNUAVTIKEG Sladopeg avapueoa otig Suo opadeg (t= .010, p= .992).
Ta amoteAéopoata autd Oeiyvouv OtL 0 poxAoPpaxiovag tng emyovatidbog Oev
ennpealetal ano tnv eyxeipnon amokatdotacng MNXZ, TOUAAXLOTOV yLa TNV KATAOTOON
TWV OUYKEKPLUEVWY 0oBevwy. EmMopévwg n HeEwuévn pomr] mou SlamoTwuéva
eudaviletal peteyxelpnTkd 6ev odeiletal oe PeTAPBOAEG TOU poxAou Suvapung oAAd
HAaAAoV oTnVv SUVaN TTOU TTAPAYETAL OO TOV TETPAKEPAAO HU.

Né€eic kAelbia: poyhoPpayiovacg, mpoobloc xLaoTtog ouVOEoUOC, TPLOSLAOTATN
HOyVNTIKN Topoypadia
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