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The changes of temporospatial gait parameters during treadmill walking at preferred speed

with and without song searching task
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ABSTRACT

Background: Using a smartphone while walking
has been reported to effect gait speed, gait
stability and efficiency of using smartphone
performance. These effects were mostly reported
during overground walking however their effects
during treadmill walking with constant subject’s
preferred speed have not been studied yet.
Objectives: The aim of this study was to compare
temporospatial gait parameters and percentage of
corrected songs between 4 conditions including
1) walking at preferred speed, single task (ST-W)
2) searching a song while walking at ST-W'’s
speed (DT1) 3) searching a song while walking at
preferred speed (DT2) 4) song searching in sitting
position (ST-S).

*corresponding author: Tippawan Meetam. Division of Physical Therapy, Faculty of Physical Therapy, Srinakharinwirot University,

Ongkharak, Nakhon-Nayok, Thailand. Email: tippawano@g.swu.ac.th
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Methods: Thirty healthy subjects were participated
in this study. They were tested for 2 minutes in
each trial and 3 repetitions in each condition.
Results: Higher in percentage of total double
support and lower in percentage of single support
and were shown in DT1 compared to ST-W.
Results of comparison between different walking
speeds showed that step time, stride time and
total double support was higher in DT2; however,
step length, single support, stride length, speed
and cadence were lower in DT2 than ST-W and
DT1. No significant difference was found in
percentage of corrected songs between each
conditions.

Conclusion: The change of gait parameters is
dependent on gait speed. Compared to ST-W,
walking with song searching task at same speed
demonstrated changes in percentage of single

and double support parameters.

Keywords: Dual task, Treadmill walking, Gait,

Smartphone, Cognitive function
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AuseuINanIunngnl ST-W, DT1 waz D2 uaias
@xﬁqmummﬁ'Lﬁ@ﬂgnﬁma‘wdqmmummﬁ ST-
S, DT1 uay DT2 TnainnuascALdadAtunieana

P <0.05
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a o

WNQINING 21191 30 AU NHDE 1IN 18-25 1)
Aatiuaanieeg N 18.5-22.9 kg/m” Aduanly

o
AT 1

5 0 P Y
IRHURTITUIULNANNLABNENAAN

AINNTATUIUN WA AT U LTZ IS
uAuINasluie 3 anunimad wanisAnsnla
WUANLANFANNaNeTuE A AuNeatRaacFasas
. d y 2 -
ANTUIULNAINLABNYNABITUNY 3 anqunisnd

= =
IUATIRLALA AT IUANTIN 2

[71491 30 AU

UBNA

Mean + SD Range
a1 () 20.84 +1.78 18- 24
v (Alaniw) 56.64 + 5.97 43-70
Augs (LIURLNAT) 164.02 +7.14 150 - 178
Astiinanie (AlansuANmAT) 21.07 + 1.41 18.75 - 22.90

LA

WON: 22, AUTNE: 8 AU

o kA

A151991 2 ARAEAIULTEULUNIATIUTRIRIUIWNAITIABNY NGRS ANUIMINAIgEATIERdELBN LA SRR

o o o | -
nUIUNAITIAENgNFesluuwsazanIunigal (n = 30)

q

ST-S DT1 DT2 p-value
Suamasiidengniies (wag) 1117 £1.74  10.62£1.97 10.67 £ 1.84 p, = 0.098
b, = 0.240
b, =1.00
SUUNAIIGATEISELEN (NAY)  12.08£1.65  11.52£1.74 1158 £1.84 p, = 0.065
b, = 0.228
b, =1.00
fenazdnaumasiidengniies (%)  9213+4.45 9214+ 4.85 91.65 £ 4.15 p, = 1.00
p, = 1.00
b, =1.00

AR p < 0.05 MuNETNNLANNUANANa N TTad Aty nea i

a, b, c NMIBaLLREUEUING ST-W 71 DT1, 351914 ST U DT2, Warseudna DT1 iU DT2 MINANsL
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AN9199 3 ﬂ'ﬁlﬁﬁﬁLmeuLﬁmmummgﬂumm temporospatial gait parameters ﬁﬁLLl&ﬂ[ﬁl’mmmuﬂ’]imﬁ(n =30)

gait parameters ST-W DT1 DT2

p-value

step length (cm) 58.90 + 5.09 59.01 + 4.67 56.41 £ 4.89

step time (sec) 0.57 £0.03 0.57 +0.03 0.60 +0.04

single support (%) 34.56 £ 1.57 34.21 £ 1.47 33.73 + 1.51

total double support (%) 30.68 + 3.20 31.48 + 3.02 32.38 + 3.04

stride length (cm) 117.81 £10.43 117.99 £ 9.55 112.49 £ 10.08

stride time (sec) 1.14 £ 0.07 1.14 + 0.07 1.19+0.08

cadence (steps/min) 105.33 +6.35 104.93 +6.77 100.89 + 6.94

speed (m/s) 1.03+£0.12 1.03+0.12 0.95+0.12

p. =1.00

a

p.., <0.001
p... <0.001
p. =1.00

a

< 0.001

b

. <0.001
= 0.005

g

.y < 0.001

. <0.001
., <0.001
<0.001

ol

. <0.001
=1.00

a

, <0.001

< 0.001

%

Cc

=0.791

» <0.001
<0.001

Cc

=0.998

a

< 0.001

*

b

P
P
P
P
P
P

< 0.001

C

=0.313

«

a

p
p
p
p
p
p
p..
p

P..
p

p.
p

p..,. < 0.001

b

p... <0.001

WRNELUE): *, ** UNNETeWLIAYNLANFNaeneldedAtynisalifsesu p < 0.05 uaz 0.01 ATNAAL

a, b, c NMaBaLLReUsEudng ST-W 71 DT1, 3519749 ST 7 DT2, warseudna DT1 iU DT2 AMNANsL
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Aallan19LAu
o a ,d ol

AN997 3 LAANDNALRAL LAz UL TEgL LN
wmsgurediulsnisiAnlunanIunial e
whauguseudne@n1unisal ST-W uas DT2 uax
$YUI9E01UNN70I DT1 WAy DT2 HaNITANEINY
ANLANFNatldadAtyn1eada (P < 0.05)
1RIARARLLDY step length, step time, single
support, total double support, stride length, stride
time, cadence WAaY speed TunrnFauszuana
gan1un1snidinediu Aeds luaniunisal DT2 28959
Wils step time, total double support Wag stride time
FAANNINTW 20uzR step length, single support,
stride length, speed WAL cadence HAanaatinan
o ©° o aa d‘ = o L g
WadAgyneadmdenBaufausuaniunisal ST-

= = 1

W uaz DT1 neeliauiiaussmndng ST-W was DT
HANIIANHINUAINNLANANN LI NTaE1ATynIa
ATNFAUDIAQLLT single  support LAY total double
support (P £ 0.05) Wil tngluanunisad DT1
o . Y | o
Aaltle single support HAHALNILAZAQLLT total
double support HANNINNT1@011N170T ST-W aging

a o

NludATYNNAns
a C4
UNIANTOU
= dynl [ % 6 dll =
neAnRRdRUsrasAinesauiiey
ANfawl N1 RusE e Mna el s Ansiann s
THuAUUINAIRINATLEN TS LA LN

o

B1ANANATNGNITE TU nan sAnEINLdLile
A1RNANATLAUNTENALAUNINAIATNAILEN
ANHLTINIIAUATNDUATRIRNANATATUUENNNU
aestandeniuanasee Ay neadAile
WIUReUALANNLTINITANNDNAT AL LA E N
Weq (PS2  wWaunu PS1) Taaluaniunnsal DT2

BNENATATABANL AN 0.94 LUATAUNT Tatn

N91ANI3INTTLAY 1.03 WAFAWT Tuaniunisal

ST-W  adeTdadnAynieada  wantsAnmnil
Y o qd A A .
A2AARBIALNIAN TN IR AMNINNDNNITNI9LED
FUTINAUTUZLAULUNIIIIL B1a1aNATaz U5y
ANNBEINNT AR IIEN A9 e IHa N1 30919099 Aa
Funfeniuliedaldsz@nininuinign ™

4
1

Agostini wazAnzlull 2015° saaudniali
1a1adAIRNRNTIa AN LUINI AN UL IAULUNNS
31 en@nasiasaz Funsdulidnaadien Buuden
FumrIuIFrr s LAat A gad LTl uinene
2181411ATABIAN TATITIUATRNHTBAIINNGBN"]
Aun19iAn anuangunisiae luesnininsudn
nnsdwfluaufiendansyuaunisinauesanes
szfugaimauieszuunsfiannadnla (cognitive
function) BTN TR U139 LE LN 394
NFABNNITABLALES IIMNIZANTLINY (executive

function) wazn19ldlaludeNn e (attention)

U

15

v
=X

Fattutilainnsn19 U unaeainIunluman
Wwaaiu uTunasdasienAusyuunisdnnsdioya
- 2 . v e -
FINDIANHA A TUNITN BRI LT WA ANBIAY
% = a v y 1
FAesiFauEes Uszananadays dan1saauausenie
dl U o n’/’ le v 1 o =
e liaunsanianwivaesiuliesnelannsanas i
1s2@N3nN AasiuanNan1sAne AT tEaLiulEan
B R R E T P R DT R FRA D A KF & Y RN
#07un130d DT2 Wlunszusunianseniaaan il
NNTADLAUAUNDNAZAINITDNIN WA a 91915
% 1 e nll dl A o
lhatinsanysaluinfign Gauanmilaainsauls
ANIEINNAUNanasaE e luE A1 ATUN AT ALED
- 2. 4 .
NsANEIATIRGIN LN TUAag Lkl a2a9m9 LN g
oA e o v e -
R AneuiuTIaenAfesiuanan1sAn e Ty
2 810 ] = pr o a v
L NAN9AD LNaa1aNaNATLANTE 1A lY
#071N1908 DT2 ALede step time, total double
support WA stride time HAMANNINTY VUL step
length, single support, stride length, L cadence

o o

= o P oA e aa A =
Nﬂq@ﬁu@ﬂ@ﬂqﬂﬂuﬂ@qV’]Q.J'Vn\']@ﬂmLN@L'LG‘EUW]FJU
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AUAD1UNNT0T ST-W A1NN1INUNIUIFIUNTTN T
ANINIFAUIUANNETIALANANGTL WU ARNE
AnstAuluiTasauanngdanalisonilsnisimuiaso
wisfuszay (spatial gait parameter) waFauils
f1uaan (temporal gait parameter) Wagundasld
C e A A e o~ s - =
NaNADINEINERNANANATALE1A9 JURLLNNTALA
azgnifunlasull1fiaanaiasiuaiiuEanisisu
M o & o o o o
W eranadAsAcNszEziNNINduas (step length)
Va7l 11un1358192 (step time) W1LTL Fqanns
wWasuwlasrasisaastiadeiasganalianuanuiig
1 = v d’jv a 1
Aaud (cadence) AALEEAY WANAINRTINLENGN
| P % o o
TILARNNADILNANNAN U (percentage of total
= A Py
double support) AzUIUUU Turtuzndagangin
o al o o dgl . @ 10
PINLALIANNANY (single support) AALUBEAY ~ AN

N BEUNLIENING ST-W uay DT2 aslfdeasl

|
oA

AINHBNNNTAUNNAITIN AL UULLAY BNENENTAT
azidfuanAnEanIsAua N ln ld A e 14
anunsanewigdaslfatieilsz@nsnan ann
188 A1 UANNIEINTAUNAAAILAT AT NINUTU
~ A Y o a o
NADITNAIgINa I AN UZNILAUIBIREN AT AT
wWasuldinsariieveanuinianisilasuwlasass
. oA e d . s
AL 3N T AUBUAINNA1IN 1951
WaANEAaLLIN1AUITUINEDIBNT0T
DT1 waz DT2 @aflugniunisalninisAunimwas

AINAILANTUTLAURIAUAR AT HUANEN U
ANANEINITLAL InandNalATIAUSL A NEIAN
nuAT 1.03 WAz 0.94 WATAUNT  ludaniunnnd
DT1 uay DT2 AINA1AL LHNeANMITBAZIBARA
uwtsnisiiuanudnAedt luan1uniInl DT2 284
Aaulls step time, percentage of total double
support LAY stride time WNNNTY B0 step
length, single support, stride length, LAz cadence
| Ao o o aa =
anasaeNaltiadAuneaia sananinilTauiey
U o a { d” ) o =
AfautsnnRwwan il auiunanisilTauiey

FLNINNADIUNITDI STW LAy DT2 AINinann

v o =< di’ 1 1
a9 Usenauiulunis@nen HldnuA Nwansng
2SN A ATYNINAT A TBIAIF R AZATUILLNALT)
\A8NgNABIsENINANIUNNINT ST-S, DT1 uaz DT2
(P>0.05) sl avanaagllidnenanadasineu
% % 1 = a a v a o
Auntnaslfatneldscaniainindimaaiugn
annun1sailianavflua sl Aum maIasinLmen
PTDUULLAUTINAUAUNUNA MUAN BRI NDNAT

L e 2o dyy 2 -
wanFNaiY Aosmnideagdliinuidinainnig

= 1 ' A

WIsueusendnea@nun19al DT1 waz DT2 Ae

[~} a =3 (1 o o dl 1 1 o
ANNEINITAURTlutTatauanndnasasawlsnig
uauglidnisdfuidasuldlfiaennfesiy
AMNIETINITAU LA AZADUNT08

LHAANHIFENINAD BN IDIAUENLALN

LAZAUNUNAITUELAUNAIINLTINTLAULA B FTU
(ST-W wag DT1) man1s@nswudnluganunisnd

DT1 ANLaAt percentage of total double support q

' [
a

ANANTULAZALRAY single support RANAARIDLNS

a o

Adad1Aynneadd luansildwuauunnmig
\ Ao o o aa o a A v
atNHTHEATYNIeENF bRk TR WR W 1&un
step time, stride time, step length, stride length,
way cadence AziUlFEIIMINTNIININUAAIHLTY
A7 AR A UL AL AN LT BN a9 wAaN &N &R 9
ArAaNLANAg a1 T dad1ATynIsatRaeg
percentage of total double support LA single
support ﬁ‘wmwd’]\mmumid ST-W uay DT1 a4
, = P o a aa
detanfeniaidasunlasaesansaienisiauniig
IPemsaaINA1TR NI BT URG e Ine MsaTa l T Tads
ANUNITUTULL ABUAINETIN TR NN YT 8
Undindateasnishuazlssnaudaadqg double
support AL single support16 AN percentage of
total double support Ax7ieUiN3e8a109T2919817
% o o o a = a =
N899 FN AN RIUNRITAUNITIAY Fedeh
percentage of single support dviiaunasenazand

o o

. Y 3 = g =
doaaingneladnsntedudanulunilesaunig

£2
a

LAY AT NAAINITINNINT BT UN AU L LALN

48



o

a e a v
NWIRE HLAN LASATUS

nslasuudasmessaulsnsiuausRuuugIsnaAEaNniin

srudnainaldinIsAUMLINAIANNAILAN

ANHITALATUNLI1D1 88T AU LN T 291989

£
o o =

Winaegdedudanuliviuviiniuvwazly
= o [~3 o 1 dl % = ¥ a
auzifeaiunlfuandaananiinieadnaimen

£
o vd‘GLQI v

wanuliantiasas n1slfuiNdaamnanivingas

v ¥ 1
dsls/ < &

dredudanuliianouivauanailuweziivali

' '
o a

$19NEH AN BRI U UEN T WU UL AU N A LN
= A ) ¥ 17,18 \ P T -
Funassiansioe’” " Inadasnaniiiiugoangn
. 44 — e da
$nepaeunlUnefruntihuugusesiuiiiuag
n’; v -ﬂl = k20N ) dl % v
9de9919 waziainnslfdaananNinaasdng
o/ o d’l d’j o :; =& ] v o dl % v
WAN WU BTUAITuAs g na L g9 e Ningne
= o o dy dl ¥ o dlﬂJ %
Wwenduianuanadiivalidaanaininainasy 1
F01U7999N17LAUYTD stride  time  S19A9N TIHA
nsANHIATNdanAReIALNTANII8Y McFadyen
warAauelut 2000  Anudneranadasldnan
w199 double support mfmmmn@uﬁumxlﬁuuu@:
FINFaNAUN19Y auditory  stroop  task 381U
= [ = P
YULLALTL LHDANHIIUALRATDNBALIINAS
ANNAILBNUELELAUATNUIND AN AN ATAZADIAUUT
WNASANNAALI8N1 N A T TN AN R T 2L AeR

o

ya ° o =K v d’
RA[EUAN TUENINITNARBUDIANEAN AIRIAAINTD

WAIAINEIAY ARTLATIzimaINaY AaBnHIAawsn
v 6 o % dl

azantAININeIniiae IngAnTivinnIsAuMNTeINAY
' o :// =< =3 v o v dl

WAZNALAY AU Asaziiiulfd1auAuN TN

1 %

ANNALBNUANETEUL IUT19NN8AFBI N1 UNG DN

'
a -

A1 11U ANAININUNNAATLATIZYN T2ULANAN
o o o P 2y a o
ANNFUNIFAUNITALNAS TN DIFaIN ANl
ANNT NN UTINAE
TaslnFndnszunilszanninsinflszuna
v 1 d‘ ] v ] v d‘ U
fayafreinrwiniuazdedioyananineli
F19N188 NN BT RIL LA a9l s @nSaan
wratinglanm AINAINITDTB9TTUUNFUIENIANA
A o o o o = Ay ,
POIANBINTARNTANTLAUUN LHasava
el a ° = = o
ADTIUNTITINNN19N19TUA AT U I UB L LA AW
ANAINNInTedsTUUlszamlunsdszunaadeya

aseraasunladlinaanunsnesunefon 2 e

NANAHl capacity theory Wax bottleneck theory'™ >

7)1 capacity @3U1841 Wan1TUszNIANATeY
A o [ % o
sruutlszamATadninlunisyinany szuuszam
KX v 1 b4 24 :/j
asfiesutiuannisszunadesyaliituiaesanu
Y e e Xa ey oo o =
wWianTiu AwiuasenarinliilssAngninaess g
AT UNIUTIN NI TUAR A A1UTLNY 1)
bottleneck asune/lFdnleszuulszamaniusies

o

Uszrnadayananadruaundeniy ssuulszainaz

1
A

A v ala ° < 1 ¥ J
wanlszanatayaniainuaniunan ‘Emw@sﬂ@@u

]
'

azgnavaaliifiasisazuansliiiuainaanuaid
YAINITADUAUAIVDIINUTUNAIYFDLLANTA N
anasls satingiy Wadinnsmeaauliifgeais i
WANAUABUAIDNIN NATNLINEGI81LATULALAY
Aﬂl o [ % 1 = us/l d”
WBRBUATIDNN T UAW whluwnIsANEI AT
B184NATYNNARDLUUELAULUGNTEULANENIU
Tnamaanni1sane ldnudnlenaadmsszdnise
- Y d oo A .

wg AR EAUIINAY Setfadenilsanaifuney
NNSLAULIUEINTE UL I N UTIN AN DB UNY
. 444 e 44
AARINAADUNAABALIAN UAINIFIAIN AN LAN D
< o au P S Y
N1 1 a147127ATABILAULARAUNAAAALIAT AT
iy arananasas i@ songaAuliinezas
AalAAfUAT L LATUNAN A91L LHaln17ALUN
L‘wmmuﬁmfgma'qmfv”mwm:lﬁuuuzfmﬁ?wu
dszamasiinisdszunadeyaniungu] capacity
TnaanasazuannistszanadayananuauLazau
P ° o o 2 s
AumaspuAtLenlUnsenil feannguiiens
ML s @ansn naasnudulaTuniliza aaamv
anaaniiluls asnlafiny eaAnw%asazainy

ANFABIIBIALUUNITAUNNNAIANNATLBNFIN AR

U

= o o

Talunnsdnefldnuaauuansnsasd s lisd1 Ay
NINADAVDIATWUUIZUINADIUNIIDT ST-S WAL
DT1 a481ana1 189181871 a3A39M 19N WA NN

o v 1 = a a 1 = o 09//
pNAIuanbiat19NU L ANTA NN e N U
T ULITIATI LAY FATUNANTAN I AN UE w9

ANTLAUANLAN percentage of total double support

49



o

117 39 217U 2 71 2560

msilasunlasmassaudsnmaBuanziuuugienauEnuniin

srudnainaldinIsAUMLINAIANNAILAN

WANNINTUBAZAN percentage of single support

anadluan 1uni3nl DT1 Asasdieulidiuieiinig

. 4 2w 4 v

NuTungauRNaLluneNananadaslianuisn
1 a

UFuanaauBaniamulitnadld sn9niaiinisusu

N19AILANNIINIFRTUIAULRR A HTNAINAN

2 1
o o A

a dy PN ! P ¥ I ¥ =<
geaulaanalivngd9 NN a9 g NHa N W i1

' Y £ o o & 4 6
wazandagannyindneuilsdudanuasiinali
mmimLﬁuw’é@uﬁuLﬁ@mwmmmﬁﬂuaﬂmmmau

uugelfetinalasniouaylfisz@nsnnwunnign

agiluaanuian
~ o ' Ny
Wea1a1alnangIvndne 18 — 25 Ubias

% o X a di =
AUNNNAIATNAIUBNATNANITINUIUZLAY LHBN
NN INBEBIBLNNEDNAUNLINAINNLTIAINDUA
PULLAULRIAN AN AN ATU SN NI URABIDENIAZAA A
4 o . o a4 G
WaBeuiRs Ui U AURENALY LHBAIINIE)
ANTLAUAR AN L AN AA L s A9 UNITLAL
wasuwagly weieBauiauszndineganunignl
LAUAENLAEILATANIUNT N DA AT ATNI9NU
AUUINAIUZLABN AN IEUAI A BT UUULLAY

' = ' o o o a ~
BENLALINUINBNAN AN ATHN1FUTLNNT 29989
Wnaeadeadudanuliunwiniukazliuan
1 dl % v 4’ o d!/ dl v v
N R R RN S FA RIS T A IR R Gl R SR 1
U da/ v v dJ o dl a
Aunuliitlasas dan1sdfuilasugduuunisiau

L g 4 2 oas o o
wiandanafluldiveiinlisaniataaudueaanin
B98I UL AULUEINTANA DA UM LNAIAIHA

uan

nnRngsNUsznA
NUGANYPUAINAULANATANART

a o A a a o o o al
NWINLNAELATUATUNTI L9 A9ATNI Ugeant] 2558

LANAN9R19DY
1. Nasar JL, Troyer D. Pedestrian injuries due to
mobile phone use in public places. Accid

Anal Prev. 2013; 57(1): 91-5.

Hatfield J, Murphy S. The effects of mobile
phone use on pedestrian crossing behaviour
at signalised and unsignalised intersections.
Accid Anal Prev. 2007; 39(1): 197-205.

Nasar J, Hecht P, Wener R. Mobile
telephones,  distracted  attention, and
pedestrian safety. Accid Anal Prev. 2008;
40(1): 69-75.

Yamada M, Aoyama T, Okamoto K, Nagai K,
Tanaka B, Takemura T. Using a smartphone
while walking: a measure of dual-tasking
ability as a falls risk assessment tool. Age
Ageing. 2011; 40(4): 516-9.

Plummer P, Apple S, Dowd C, Keith E. Texting
and walking: Effect of environmental setting
and task prioritization on  dual-task
interference in healthy young adults. Gait
Posture. 2015; 41(1): 46-51.

Hyong IH. The effects on dynamic balance of
dual-tasking using smartphone functions. J
Phys Ther Sci. 2015; 27(2): 527-9.

Huxhold O, Li SC, Schmiedek F,
Lindenberger U. Dual-tasking postural
control: aging and the effects of cognitive
demand in conjunction with focus of attention.
Brain Res Bull. 2006; 69(3):294-305.

Agostini V, Lo Fermo F, Massazza G, Knaflitz
M. Does texting while walking really affect gait
in young adults?. J Neuroengineering Rehabil.
[Internet]. 2015 [cited 2011 Sept 23]; 12:86
[about 10 p.]. Available from: BioMed Central
Szturm T, Maharjan P, Marotta JJ, Shay B,
Shrestha S, Sakhalkar V. The interacting effect
of cognitive and motor task demands on

performance of gait, balance and cognition in

50



a v o A v
NWIRE HLAN LASATUS

nslasuudasmessaulsnsiuausRuuugIsnaAEaNniin

srudnainaldinIsAUMLINAIANNAILAN

10.

11.

12.

13.

14.

young adults. Gait Posture 2013; 38(4): 596-
602.

Parr N, Hass C, Tillman M. Cellular phone
texting impairs gait in able-bodied young
adults. JAB. 2014; 30(6): 685-8.

Al-Yahya E, Dawes H, Smith L, Dennis A,
Howells K, Cockburn J. Cognitive motor
interference while walking: a systematic
review and meta-analysis. Neuroscience &
Biobehavioral Reviews. 2011; 35(3): 715-28.
Grabiner MD, Troy KL. Attention demanding
tasks during treadmill walking reduce step
width adults. J

variability in young

Neuroengineering Rehabil. [Internet]. 2005
[cited 2011 Sept 23]; 2:25 [about 6 p.].
Available from: BioMed Central

Gray SE, Zabjek K, Finch CF. The causes of

injuries  sustained at fitness facilities

presenting to Victorian emergency
departments — identifying the main culprits.
Inj. Epidemiol. 2015; 2(1): 2-6.

Chien JH, Yentes J, Stergiou N, Siu KC. The
effect of walking speed on gait variability in
healthy young, middle-aged and elderly

individuals. J Phys Act Nutr Rehabil.

15.

16.

17.

18.

19.

20.

[Internet]. 2015 [cited 2011 Sept 23]; 2:25
[about 11 p.]. Available from: PMC
Yogev-Seligmann G1, Hausdorff JM, Giladi N.
The role of executive function and attention in
gait. Mov Disord. 2008; 23(3): 329-42.
Cappellini G, Ivanenko YP, Poppele RE,
Lacquaniti F. Motor patterns in human walking
and running. J Neurophysiol. 2006; 95(6):
3426-37.

McFadyen BJ, Hegeman J, Duysens J. Dual
task effects for asymmetric stepping on a
split-belt treadmill. Gait Posture. 2009; 30(3):
340-4.

Nadkarni NK, Zabjek K, Lee B, Mcllroy WE,
Black SE. Effect of working memory and
spatial attention tasks on gait in healthy yound
and older adults. Motor Control. 2010; 14(2):
195-210.

Woollacott MH, Shumway-Cook A. Motor
Control: theory and practical applications.
Baltimore: Williams & Wilkins, 1995.

Schimdt RA, Lee TD. Motor control and
learning: a behavioral emphasis. 5th ed.

Illinois: Human Kinetics, 2011.

51



