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KivnTikoc

EAeyyocC:
OplopocC

O KWVNTLKOC EAeyXOC avadEPETAL OTN
StadLkaoia e TNV omola To VEUPLKO
ocUOoTNUO CUVTOVI{EL TOUC MUEC KalL TO
akpa (Kwntrpec/eKTeAEOTEC) yLa vaL
ETUTUXEL LLaL ETLOLVUNTA Kivnon



2UoTnua
KLVNTLKOU
eNEYYOU -

ETILOKOTINON

H kivnon amnalttet evepyomnoinon tov MSK cuotripoatog (twv
HUIKWV KLVNTrPWV IOV cUVOEOoVTaL UE TOUC OOTLKOUC
HOYAOUG) LE TPOTTO oV lval KATAAANAOC yLa:

1. EkoUoLo KoL ETIUSLWKOUEVO OTOXO TNG Kivnong. Auto
TepAAUPAVEL TEPLOPLOUOUC, OTIWC TIX N SLACKLON EVOC
SpOpOU OTO XPOVO TIOU TTAPEXOLV Ta davapLa

2.  H wkavotnta r ot teploplopot Tou (dLou Tou CWHOTOC.

AuTO mteplAapPavel kataotaon

otaonc/ocuvaloOnuatikig Stéyeponc, paxn N duyn ko/n
TUXOV PAAPEC AOYw aloBEVELAC/TPOUUATIOUOU

3. NeptParloVTIKEC OUVONKEC LEOW TWV OTtolwv Bat

KwvoUpaote (6nAadn neploplopot meptBAaAAovtog Omwg
nala/Baputnta, oAloOnpEg emipAvVELEC, EUTIOSLA K.ATT.)
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Apaotnplotnta: MNepmatTna KoL 0mMOoTOA
LLNVU LATWV
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Texting and Walking: Strategies for Postural Control and
Implications for Safety
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Abstract —— texting
0 » i

There are concerns about the safety of texting while walking. Although evidence of negative effects of mobile phone use on 0 0.1 0.1
gait is scarce, cognitive distraction, altered mechanical demands, and the reduced visual field associated with texting are medial-lateral path (Jm lateral foot deviation (Im
likely to have an impact. In 26 healthy individuals we examined the effect of mobile phone use on gait. Individuals walked at path (jmi) (Imi)
a comfortable pace in a straight line over a distance of ~8.5 m while; 1) walking without the use of a phone, 2) reading text )
on a mobile phone, or 3) typing text on a mobile phone. Gait performance was evaluated using a three-dimensional Figure 2 Lateral deviations while walking. The left hand side
movement analysis system. In comparison with normal waking, when participants read or wrote text messages they walked depicts the absolute medial-lateral deviations from the straight line. The

e ik . i _ : i right hand side depicts the absolute change in lateral foot position from
with: greater absolute lateral foot position from one stride to the next; slower speed; greater rotation range of motion one stride to the next of the right foot. The absolute change in lateral

(ROM) of the head with respect to global space; the head held in a flexed position; more in-phase motion of the thorax and e : ; ; :

head in all planes, less motion between thorax and head (neck ROM); and more tightly organized coordination in lateral f,f;;iﬁ;f'ﬂj{‘ d?; 'n:;: I:?ﬂ;a;e?f:;irt::r;:% ’;,fg:,’ft::‘k‘:_ eding thom
flexion and rotation directions. While writing text, participants walked slower, deviated more from a straight line and used doi:10.1371/journal.pone.0084312.g002

less neck ROM than reading text. Although the arms and head moved with the thorax to reduce relative motion of the
phone and facilitate reading and texting, movement of the head in global space increased and this could negatively impact
the balance system. Texting, and to a lesser extent reading, modify gait performance. Texting or reading on a mobile phone

may pose an additional risk to safety for pedestrians navigating obstacles or crossing the road. Conclusion
Thic < P - . . Arc - 3 ac mo F.
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space, reduced relative motion and greater ‘m-phase’ motion ol
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text on a mobile phone while walking.




Kottate to TNAEdWVO cag OTAV TIEPTIATATE;

Oa kateBaivate pLo okAAO EVW OTEAVATE
unvopoto;

Oa emiBpaduve auto TNV Kivnon oag;

Nwc anodelyeTe Vo TPOOKPOUOETE 0€ AAAOUG
avOPWTTOUC IOV ETLONC TIEPTIATOUV KoLl
OTEAVOUV pnvUpaTa;
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FIG. 1. Fundamental signal flows involved in gait control. (A) Schematic illustrations of basic signal flows involved in gait control. Sensory signals acting
on the cerebral cortex and limbic system generate “volitional and cognitive reference” and “emotional reference,” respectively. The volitional process
requires cortical information processing. Projection from the limbic system to the brainstem is responsible for emotional processes. The brainstem
(mid-brain, pons, and medulla) and spinal cord are involved in automatic processes. The basal ganglia and the cerebellum control volitional and auto-
matic processes by thalamocortical projections and by direct projections to the brainstem, respectively. See text for further explanation.
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FIG. 4. Cortical mechanisms involved in movement control. Motor programs of precise movement and postural control are generated in the premo-
tor area (PM) and the supplementary motor area (SMA). Descending signals from these areas to the brainstem by the corticoreticular projection may
contribute to anticipatory postural adjustment by activating the reticulospinal tract. Motor command for precise limb control during locomotion is
carried by the corticospinal tract arising from the primary motor cortex (M1). Somatosensory, vestibular, and visual sensations are integrated at the
temporoparietal-posterior parietal cortices, where the body schema is generated and updated. This bodily information is transmitted to the PM/SMA
and is utilized to generate motor programs. S1, primary sensory cortex.



OewpleC KLYNTIKOU EAEYYOU

Mwg eA€yxoupe TNV Kivnon?
- NpoPAnua Babuwv eAevBepiog

- O KWVNTIKOC EAEYXOC £lval N LEAETN TOU TPOTIOU LLE TOV OTIOLO OL ALoONTNPLAKEC
TANPOPOPLEC EVOWHOTWVOVTAL LE TNV TIPOOECT, TIPOKELUEVOU Va 0XeSLACTOUV Kal va

EKTEAEOTOUV CUVTOVIOUEVEC HUIKEC SUVANELS TTou SnuLloupyolV pa emBupnti
Klvnon.

- NephapPavel kAadoug epflopnxaviknc, LUTKNCS duaoloAoyiag, veupoduaoiloloyiag Kal
YVWOTLKNG PuxoAoyiag.

BaloLKEC KLV OELG — EAEYXOC avoLXTOU Kal KAELOTOU KUKAOU

MOAUTIAOKEG KLVAOELG KOl Snpoupyla KEVIPLKWY MOTLBwWV Kivhong
2UVOUOOUOC ULKPOU aplOpol KLVNTLKWY TIPOYPOLUUATWY



DYNAMIC SENSORIMOTOR INTERACTIONS IN LOCOMOTION 91
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F1G. 1. Some sites for dynamic sen-
sorimotor interactions during locomo-
tion. Sensory inputs of various modalities
reach the spinal cord or the brain stem
and are generally subjected to a phasic
presynaptic inhibitory control (yvellow) at
their entry (which can even lead to anti-
dromic discharges). Afferent inputs
make contact with second-order neurons
that are themselves modulated by the
rhythmic process such that some path-
ways may be opened or closed in differ-
ent phases of the cycle or else the same
input may give rise to excitatory or inhib-
itory responses in the various phases of
the cycle (interneuronal selection in
pink). This is achieved either by inputs
processed by those interneurons impli-
cated directly in the pattern generation
or through interneurons whose excitabil-
ity is modulated cyclically by the central
pattern generator (CPG). Interneurons
enclosed within the dashed area are con-
sidered to be cyclically influenced by the
CPG but are not part of the rhythm gen-
eration process itself of the CPG. Mem-
brane properties of motoneurons and in-
terneurons apparent only during locomo-
tion (locomotor drive potentials) can
also change the gain of the responses Lo
sensory stimuli.



+ AOKLUAOTE VA TILAOETE £VAL AVTIKEIMEVO O€
SladopeTIKEC CUVONKEC: LE Kal XwPLg
omtikn avatpodpoddtnon
* Mmnopeite va ILIAOETE TO AVTIKE(EVO
XWPLG CUVEXH OTTTLKN
avatpododotnon ylato Ttov
BplokeTal To avIKeipeVOL ] TO XEPL
oo;
* Mwg dAAate n kivnon oag otav
dravete xwplg om'LKr’]
avatpodnoéotnor] r]tav o apyn,

K(.X.V(I'It K(UIO Leq OLOpULUOt[(,,

A p OLOTF] p LéTﬂ Ta * Twpa MpoonabnoTe va KAVETE To 610

HE £Val AVTIKEIMEVO XWPIC va
YVWPLLETE TO BAPOC TOU OVTLKELUEVOU
. I'I’(bq d]\?\a&e 0 OXEOLAOUOC KL N
Klvnon oag;
* 'Hoouv SLOTAKTLKOC 1) Lo apyn/oc;

* JNKWOOTE TO QVTIKE(EVO UE
neplocotepn/Alyotepn SUvaun ano
0,TL otav E€peTe TL Bapog va
TIEPLUEVETE;




To maBoAoyLko cuoTNHO KLYNTIKOU EAEYXOU

H katovonon Tou KvntikoU eAEYXOU UMOpPEL va xpnotpomnolndet yia va kaBodnynoetL tnv
KALVLKN €€ETOON KOL TNV QITOKATAOTAON HE:

1.

XapaKTNPLOTIKA KWVNTIKWV EAAELPHATWY: MNeplypadn Twv MTuxwy TN Stadikaoiag
geA€yxou nou ennpealovtal (r.x. tpoBAePn kat oxedlaopog TNE Kivnong, altobntnpLlokn
aKEPALOTNTA KAl LKavoTnTa XpHong avatpododotnong, GUVTOVIOHUOC TwV
TIPOKUTITOEVWV TIPOTUTIWV EVEPYOTIOLNONC TWV LUWV)

Ikavotntac npoBAePnc odbélouc amo tn Bepameio XpNOLLOTOLWVTOC TN YVWonN TwV
AELTOUPYLWV TIOU €€UTINPETOUVTAL ATTO EVAAANAKTIKA SIKTUO VEUPWVLKOU EAEYXOU KoL
aLoOnTIkou ¢ uTtodoXELC

KaBobnynon tng emtAoyng EE0OTOULKEU LEVWV KOIL OTOXEU LEVWV TIPOYPOUUATWY
QTOKATAOTAONG ME BAON TNV KOTAvVOnon tng attiag twv PAaBwv
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FIGURE 3. Framework for supraspinal control of locomotion in people with PD

Alterations in activity of the basal ganglia (1) and brain stem (4) contribute to gait slowness and increased
postural instability, respectively, and increased cerebellar activity may partially compensate for these altera-
tions (2). Increased volitional control (i.e., cortico-spinal) and reduced automatic control (3) may contribute to
increased gait variability and asymmetry. See text box above for more information. PPN, pedunculopontine
nucleus; MLR, mesencelphalic locomotor region; PMRF, pontomedulary reticular formation; SMA, supplemen-

tary motor area.



ApPYEC KLVNTIKNC pabnonc

H Stadikaoia TS KLvNTkAC LABnong Kol TNS €K VEOU EKUABONONC ULOG
KLVNTLKAC Se€lotntac mepltAauBavel tn dSnuiovpyila KoL TNV ovAmTuén ULOG
QVATIOPACTAONG LVANG YL TNV Kivnon o0Tov eYKEDAAO LLOLC

OL avapvnAoEeL Kivnong Oev eival (6Leg pe TIC avapVOELS TTPONYOU LEVWY
YEYOVOTWV

‘Exouv mtpotaBel apkeTEC Bewplieg yia tn xaptoypadnon tng mMoAUTTAOKNG
dtadkaoiag tng ekpadnong deflotnTwy




Movtelo tplwv otadiwyv (Fitts and Posner 1967)

AUTOVOLIO
otadlo

2 UVELPULKO
otadlo

[VWOTLKO
otadLlo




>tadlo 1: NMapopolo Ue ta
YVWOTLKA/OUVELPULKA oTAOL
ToU povteAou Fitts kat Posner

Movte\o U0
oTaOLlWV
(Gentile,
1972)

Y1aBepd nmeptBaiAov (Tupvaotng o MetaBaAAopevo neptBaiAov (ry.
Sokb Loopporiag mou ekteAel nodoodalpo) — CUVEXOUEVN
aoknoeLg) — Alopbwon ta potifwv TIPOCOPHOYN KIvNong WoTe va
Klvnong talplalet oto nmeptBaiiov




Lifespan
model
(Starkes et
al. 2004)

* Phase 1: Antoktnon

* Phase 2:
Jupnukvwon/eneéepyaocia

* Phase 3: E€slbikevon
deflottwy

* Phase 4: YnepBatkn
TEXVOYVWOola

e Stream A: AVTIANTITLKO-
YVWOTLKO

* Stream B: AVTIANTITLKO-
KLVNTLKO



E¢aoknon

Ndoon e€aoknon xpeLtalOpaote?

‘EXETE AKOUOEL yla ToVv kavova twv 10000 wpwyv;

* JUYKPLON KOAWV KOL TILO EUTTELPWV BLOAOVIOTWY
(Ericson et al., 1993)

Nw¢ npEmeL va AOKOULOLOTE?
MetaBAntn kat tuxaia e€aoknon (StapopeTIKEG
OUVONKEC I UE OCUYKEKPLUEVN OELPQ)

MetapAntotnta tng WdLag deflotntag (my
Sipopetikeéc TayutnTeg/amootdoslg Badiong)

E€aoknon os mowkiAia de€lotnTwyv
JUYKEVTPWHEVN Vs Katavepnuévn e€aoknon
OAokANPOUEVN Vs TUNUOTLKA £€A0KNON

Awavontikn e€doknon



EkpaBnon Astlotntwy kat Artodoon

* H ekpabnon kat n anodoon Twv Kvntikwyv de€lotntwy, av kot oxetilovtal, dev eival cuvwvupeg (Schmidt and
Lee, 2005)

* H amnodoon avadEpetal oTtnv mMapatnPACLUN EKTEAESN LG KVNTIKNG S€ELOTNTAG TTOU UTtopEl va HeTpnBetl
TIOOOTLKA WG TIPOG TO AMOTEAECUA KAl TN Hopdn TG

* H pabnon avadepetal otn povipn BeAtiwon tng anoddoonc we CUVETELA TNE PEATIWONC TWV UTTOKEIPEVWV
Sladikaolwv eAEyxoU

* H pabnon kat n anodoon pumopouv va ennpeaotolV Stadopetikd, SnAadr ol APECEC EMPPOEC oTNV amodoon
Sev eyyuwvtal Slapkn amoteAEopaTo ot padnon



Avatpododotnon

H avatpododotnon Unopel va evioxUOoEL TNV KVNTLKN Ladnon

Kata tn dtdpkela tng e€doknong, N avatpododotnon XPnNOLUOTIOLELTAL YLOL TOV EVTOTILOUO
opaApatwy otnv anodoon, CUYKPLVOVTAC TIC KLVAOELG LE TOUC AVOLEVOUEVOUC OTOXOUG
Kall TPooapULOloVTaC TLC ETIOUEVEG TIPOOTIAOELEC e oTOXO TNV BeAtiwong tng anodoong

O POYPOAUATIOMOC TOU TIEPLEXOLEVOU, O TIPOYPOUMATIOMOC KOL N E0TLOON TNE TIPOCOXNG
TIOU TtpokaAoUvTal armo TNV avatpododotnaon UmopouV va BEATIWOOUV Ta ATOTEAECUATA
NG ekmaidevong




Taélvounon avatpododotnonc

* Eowtepikn avadpaon (Intrinsic feedback) (avadépetal otig
aLoBNTNPLAKEG-AVTIANTITLKEG TTANPOdOpPLeEG EVOC ATOMUOU TTOU Eival
SlaBEoLpeg we amoTtEAEoUA HLaG Kivnong tou ekteAeital)

* AwoOntnplakeg Slepyaoieg: opaaon, LolodekTikOTNTA, adry, Tiieon,
akpoaon
» E€wavtiAnyin: OMTIKEC, AKOUOTIKECG, SEPUATLKEC ALOONOELG

» |6lodekTikOTNTA: MUIKEG ATPOKTOL, TEVOVTEC, aBoucalo
ocvuotnua

» E€wtepikn dodektikotnta (Exproprioception): n avtiAnyn tng
KLvnon ToU CWHATOG O oXECNUE TO TEPLBAAAov

* (E€wtepkn avasdpaon) Extrinsic feedback




Mopdec e€wteplknc avatpododotnonc

H e€wyevig n emavénuévn avatpododotnon eivat
avatpododotnon nou Sivetal EMUTAEOV TNG
E0WTEPLKNG avatpododotnong, cuvndBweg amnod
€€WTEPLKA TINYN, OMWCE 0TV 0 BEPATEVTNCH O
EKTIOLOEUTAC OXOALALEL TNV TTOLOTNTA HLLOG
OUYKEKPLUEVNC Kivnong

TEXVIKECG N EKTEAEOTIKEC TITUXEC TNG
kivnong (6nAadn avatpodpodotnon
O€ XOPAKTNPLOTIKA/TpOTUTIA Kivhong
(Tvwon anodoonc-Knowledge of
Performance)

7N
&)

AvatpododoTnon OXETIKA PE TNV
emtuyla tou kivnong otnv enitevén
€VOG OUYKEKPLUEVOU
TipokaBOPLOUEVOU OTOXOU
(avatpododotnon amoteAéoUaTOq
Kivnong n M'vwon anoteAscUATWV-
Knowledge of Results)
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Prescriptive Vs Descriptive

AU v
C N

Prescriptive: meplypadn AabBwv Kal 16€ec mwe va ta StopBwbouv

, > <
[leplexouevo

Descriptive: meptypadn povo ta Aabwv

avatpododotTnong

A

To Prescriptive feedback €xeL mpotaBei ot eival o
anoteAeopaTIKN armo tnv neplypadikn (Descriptive) (Kernodle
Kand Carlton, 1992)

AvaAuon piog Kivntikng 6e€LOTNTAC KAL avayvwpLon OAwV Twv
Baolkwv otolxelwv mou mapayouv erdEELA EKTEAEDN TNG
K<Se§u’)tr]t0Lq




/nTnuota oxedloopou

* oleg mAnpodopieg xpeLalovral Kot
nw¢ Ba emikowvwvnBouv
QTOTEAECUATLKA;

* To MEPLEXOLEVO TWV TIAPEXOUEVWV
nAnpodopLwWV MPEMEL VAL TALPLALEL UE
QUTO TIOU UTTOPEL va EAEYEEL O
EKTEAEOTNC KOLL TL TIPETIEL VAL EAEYEEL

* OL TIOLOTIKEG UEAETECG UmopoULV va
gvnuepwoouv tn Stadikacia
oXedLaoHOoU €VOC epyaAeiou N
Bepameutikic mapéuBaong

LET




KaBpedptnc/Pndlakec KAUEPEC

TUTIOL OTTTIKNG ELKOVLKI TIPAyHLOTIKOTNTA
avatpododotnong

MAatdoppuec Mayvidlwv

AkpBrc Kivntikn/Kivnuotikn
avatpododotnon



Nevupopuuiko eninedo (EMG)

Emimeda Eg\ggtm eninedo (force transducer
EUBLOUNXAVLKAG
VaTPOPOOOTNONG

Kwvnuotiko Emtimedo (2D & 3D)
Movement outcome (knowledge of
results)



Ekovola and akouola pabnon

e AUo SladopeTika €idn padnonc:
e EkoUoLla: ocuveldntn Kol OKOTILULN pabnon

»Eotiaon otov Tpomo pe tov onoio oAokAnpwvetal pa Spactnplotnta,
LE AUECEC oUXVA TIPODOPLKEC 0ONYLEC

»[priyopn amoktnon yVwoewv Katl auénUevn evatcOntomoinon

e Akouola: xwpic Tn yvwon n tnv npobeon tov avBpwrmou
» Eotiaon otn Avon Tou poBARUOTOG XWPLG Au§nHEVN YVWwon Tou
TPOTIOU HLE TOV OTolo £pTacE N Avon

»Q0to00, oL 6e€LoTNTEG TToU paBaivovtal EKoUTLOL UTTOPEL VOL ELVaLL TTLO
avGEKtLKeq KoL ALYyOTEPO ETUPPETIELC O AyX0C, ANON Kol AAAEC

nopeUPoAEC




Ocpata

Jolete]8le}Visle

AkpiBela, ouxvotnta, aAAnAouxia Kol TTPOYPAUUATIOHOC
avatpododotnong

1.

Moto elvat to kataAAnAo eninedo akpiPfelag
ANPodopLWV TTOU TIPETEL VAL XPrnoLpomnotnbouyv otnv
avatpododotnon ?

H avatpododotnon mou eival moAU akplBng f moAv
TOKTLKA UTTOpPEL va epmodioel Ttn padnon

Juvexnc n dtakomtopevn avatpopodotnon?



Exercise device helps 'envisage' recovery from strokes - BBC News




