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Abstract

Purpose The purpose of this study was to
compare postural stability between dancers and
non-dancers with and without chronic ankle
instability

Methods Twenty dancer and 20 non-dancer
volunteered for this study. Dancers were divided
to 2 sub-group (n=10/group); dancers with chronic
ankle instability (D+CAl) and without CAI (D).
While Non-dancers were divided into 2 sub-group
(n=10/group); non-dancers with CAI (H + CAl)
and without CAl (H). Overall Stability Index,
anteroposterior stability index (APSI) and medio-
lateral stability index (MLSI) were measured using
the Biodex balance system in 4 different conditions
1) single leg stance, composed of single leg stance
with eyes opened on the floor (EO-FI), 2) single
leg stance with eyes closed on the floor (EC-FI),
3) single leg stance with eyes opened on the
foam (EO-Fo), and 4) single leg stance with eyes
closed on the floor (EC-Fo). Two-way ANOVA
was applied to determine the mean difference in
OSI, APSI and MLSI in each group and each
condition.

Results It was found that in EO-FI condition,
the H-group had lower OSI than that of the D+CAl

group (p = 0.04). The D-group had lower OSI than
that of the H + CAIl group (p = 0.00). For APSI,
D-group was significantly lower than the D + CAI
group (p = 0.01). The MLSI of H-CAI group was
significantly lower than that of the H + CAIl group
(p = 0.04). In EC-FI condition, D-group presented
lower OSI than that of the H + CAl group (p = 0.02)
and D + CAl group (p = 0.00). In addition, H-group
had lower APSI than that of the D + CAI group
(p = 0.01) and H + CAI group (p = 0.05), as well
as the D + CAIl group (p = 0.00). The MLSI of
D-group was lower than that of the D + CAI
group (p = 0.08). For EC-Fo condition, OSI of
D-group was lower than that of H + CAl group
(p = 0.00). The APSI of H-group was lower than
that of H + CAI group (p = 0.02). Moreover D-group
had lower APSI than that of H + CAI group
(p = 0.00) D + CAI group (p = 0.04, respectively.

Conclusion Dancers tend to have a better
postural control than a healthy sedentary and
dancers with CAl, and a healthy sedentary with
CAl, respectively.

Keywords: Dancers/Postural stability/Chronic

ankle instability
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EO-FI: @1 OSI sxwiengy H, D+CAl (p = 0.04), 3znWiwngu D, D+CAl (p

0.00)

A1 APSI 5ewinngu D, D+CAl (p = 0.01)
A1 MLSI 9eiwngy D, H+CAl (p = 0.04)

EC-Fl: @1 OSI szwitengu D, H+CAl (p = 0.02), 3eniwngu D, D+CAl (p
A1 APSI 5eviNngu H, D+CAI (p = 0.01), szwitengy D, H+CAl (p
Jewiwngn D, D+CAI (p = 0.00)

0.00)
0.05),

A1 MLSI 9eviwngu D, D+CAl (p = 0.03)
EO-Fo: @1 OSI, A1 APSI LlazA1 MLSI lﬂﬁﬂawuLLmnﬁiﬂaizwdwan@;u (p > 0.05)
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A1 APSI 5ewinngu H, H+CAl (p = 0.02), 5ewinngu D, H+CAI (p
JewiNngn D, D+CAI (p = 0.04)

0.00),

A1 MLSI hjﬁﬂ’J’mLLﬁmﬁi”l\ﬁth’]\‘méjN (p > 0.05)

aflsBNan13IY
i’mqﬂi:mﬁmaamiﬁnmiﬁaLﬂ%ﬂmﬁﬂu
mmmmsnTumsmwhs:wdwﬁfnﬁmﬂLLatgﬁjﬁ
gunminiuazlifinzdewilifung 3% Hodfona
ly lgun ‘ﬁagaﬁmﬂ'ﬂ fuge dailnaane
Uimuminimiaanﬁﬁamﬂizmwn@:u Taifl
ANuuANANupEiitiaa@ A doyaeny
fianauansnatuptneiiiddmeatiafiszdu 0.00
foudidayangazlanuuanstsatnefivedAny
NEDA  walNEINasansInAINEINITAIUANT
AUANNITNTI Lf‘iaamﬂﬁagamqmﬁwmmju
Indaafiinmsdailiiunnioss ufhsdoni
najuﬁuq LwiﬁaLﬂu"n'wmqﬁnﬁw%zylﬁﬂm
LLa:ﬁﬁummﬁ'Nmﬂgné’ﬂagﬂumﬁﬂLﬁmﬁ’u
fruAzLuuLLuYsTfiun1sainliiuag ey
AuluaSuaUuaTede Tumﬁuﬂfnﬁmﬂﬁﬁma:ﬁmﬁw
Tsisfursidaseiuaz nuunuulsefiudneinoes
mjuﬁm danuuansiustdtisdAnvana

a

fszsu 004 alsiamsovenlduutainas iy
AuANANUT a'\‘iwaﬁiammmmiﬂumimuqu

nanseivdeld flasnifiefiansandaruuy
firaudnelndideeiu wasdadinrasuuudssiiu
Fatiy ﬂﬁamﬁmnm"ﬁmuuu (Cut point) fiuiidn
Tum‘ss:qma:"ﬁaLﬁﬂ\l,sisii’uml,%a%'d Fiweensld
Wiadansadlasldtasuuuiideudeuansieiu
wh‘ffu (Chiu et al., 2017; Hiller, Kilbreath, and
Refshauge, 2011; Brown, Ko, Rosen, and Hsieh,
2015)
NMIANBIAMNAINITALUNITNTIN LT
Anwnil erdenstsudiuly 4 stuuy el
Adpfinnusiuadlun1Insein (Stability index)
il 1 n-9) wSpuisuaNaIN1Talung
N3 Ferdpfianusiuastscnaudan Aneail
ANNsTAlUAAVTIIMAY (Anteroposterior Stability
Index: APSI) @rdafiansunsluiiagiudng
(Mediolateral stability index: MLSI) az@AGBtl
ANSUAYTIN (Overall stability index: OSI)
Fasnannisfuruadaineseeaiildnaily
TasrdpfianuiuasTn Sannduiusiuasail
ANNTuAduAAnTrdIINN A S AN uAY



ymmsIngmansmanmuazguaw i 20 aUuil 2 (wqunIAN-aamaN 2562) 35

Tuiagudng Asadanuiuasiifidsuanedy
mmﬁumLLazmmmmsn'[unwmmgmwmovh
i wasiflarsiianuiuasiufiasegiduintu
waasion1sfiseniaian1sdts (Sway) wasdl
mmmmsniumimuqumimwhﬁamaa (Arnold
and Schmitz, 1998) TUAIANNTINNIYIN INNY
m”aomﬁ'ﬂmsﬁﬂmumaﬁ:wmﬁummiﬁnﬁmﬂ
Tunansevinuansneiy nanife Warnmesey
Feunsusndaiien Wam Ausw semeeande
MINIUTDITEUUMTNDIAU  (Visual system)
izuu%'ummiﬁnﬁu%nmnﬁmL‘f‘IaLLa:"ﬁaﬁia
(Proprioceptive system) LLazizUU%’Um’miﬁn
maogﬁ”’ﬂuﬁﬁaﬂiumsm\wh (Vestibular system)
Lﬂuﬁagaﬂamﬁﬂ\lﬂﬁ’di:uuﬂi:mwmunma
Lﬁﬂﬁ'dLﬁ%ﬂ‘ﬁi’wmﬂmminmuqumimamagﬂﬁ
lavhnmsmassushentstiurdnedion Jam W
miﬁwmumaw:w%’ummiﬁnﬁu’%nzuna”ml,f':a
wazdasiafiaziUfsuulas WALNIINANITUBILAY
Fofuszuvsuannifnididalunsivdoys
launauLnsene (Feedback) Tumimuqm'wmﬂ
Tﬁﬁy’\‘lmma:maﬁwag\lﬁ (Nam, Kim, and Lee,
2018) mvhauzasszuuiuraRnusiunaay
gﬂLmuf‘I TNMYABIDNAINITNNIUDDITE VLY
mmiﬁnﬁu’%nmnﬁmLﬁaua:"ﬁaﬁia (Proprioceptive
system) LLaz‘s:uu%’ummfjﬁﬂmmg%ﬂuﬁmf_J
Tun1nsenin (Vestibular system) Lﬁs\lmn"ﬁu
prananlidn egUuuunisnaseuasuly
msv‘hmumaas:uuﬁy’amuﬁmﬂiumimuqu
mMansevhiazAsuuwdaslumuaniunisaifiivue
TﬂﬂLﬁmwﬂmwwﬁagﬂaﬁﬁw%aiumu F9M8
a:mﬁ’ﬂmmmmmiumiﬁwmummiwuﬁmﬁaagj
Lﬁm\nn“ﬁu (Martin-Sanz, Crespo, Esteban-Sanchez,
and Sanz, 2017) oy Wevhmameseusenstiu

adaien Wam Ml swneazendamavieu
Pp93zUUNMINaiuinTy  Tususfinsreu
maaazm%’ummiﬁnﬁﬁLamﬂiﬁwm‘ﬁa azdnsn
LLa:iw‘ums%’umwiﬁnmao‘lﬂ%ﬂugnﬁw fin
WRENAURUNIAaURIBNITEUDTREN Tasn
Mulvly $19M892 e NITIUDEITTUUNTY
mwiﬁnmam%ﬂu\lﬁaﬂwLﬁuﬁl,ﬁsm:umﬁm

WU Lﬁaamngmﬁﬁmmiuamﬁu LAZQNIUNIU

a A ¥

M3Y9UB9sEUTUANNIRNT SLundmile
wazdinen
winfiansunantsiveluadedaz o
LﬁagﬂLL'meimmﬂauﬁmmmnLﬁuﬁu Fasun9n
\SENENAUANEINTDIFURILNTNATBLINTEAD
Swluennld doll n1sfudlam Husw maBudlam
s mstudam My uazmsBullam Ml
AINERL  LABTEAUANNEINGIETBINITNARDL
%"ﬁuagjﬁ’uﬂﬁv‘hmumaﬁ:w%’ummfjﬁnﬁ“ﬁ"m
TUNINTIFIDEIIWMEIIN NI WINYNIUNIU
v3piannTuy avasnasardpiaNtasTN
sfanusiuaslufiantimvgs uwasdaianusiuag
Tuﬁﬂﬁmﬂ”wmaaLwimng;uﬁazl,ﬁu"ﬁu Fanonndns
fungednisruaunianseiainediu Iaepuzi
managauFn1studam fusu emesansa
T”Eﬁy’\‘lmm:uﬁ[umimuqumima'viﬂﬁ Al
ﬂmmj’uﬂﬂuvgnﬁﬂmﬁdﬁi’ﬁndwmimmaaugﬂLLmJ
ﬁuﬁ (Krityakiarana and Jongkamonwiwat, 2016)
sananalganunltinadsianuiuasTn Aed
AnsuAslufAntivas uazAdatiaNiuag
Tudiddudne wudn Tuudaznguiiaguuy
manasaupndy Adriiauiuass ezl
anusiuaslufiasggasidiingy udderins
Wisuifisuasaianusiuaesin dufianutiuag
Tuiientiwmds wazdsfianuiuaslufiadiudng



36 Journal of Sports Science and Health Vol.20 No.2, (May-August 2019)

PYAIVILFARZTN Tutwiazmjzu PUSTNNTNATDY
ANEINITAIUNITNIIIY 4 JUuuy laiwy
ANNLANANDENHUBEIAUNINEDA MItD1aLAR
InMsmuuAdsiianuuasuiafegiau
Qo (v 6 o a v 1 v
uRusTusalananaluundn
VULYIINTNATDLAIMNTINITOLUNNTNTINN
NngUuuL NANITITENUN  wualtiNaAsniiAN

q
<

Tuassn  dridautuasludanti ez ia

ovaAl

Fuding ma\‘mauunammmmmmﬂ@m"nmwm
ﬂ’m’a’]WNN“IIJ’]’]W@V]NJ’]’]’J”“IIE)L‘V]’]\lﬂ\lﬂ\luﬂ\‘lLiE]i\‘]
wazsnidnaanafiininsdoiilituasiase
ATNRIAY Lf‘iﬂd%ﬂhﬂ@ﬂﬁfﬂﬁ@ﬂﬂﬁﬂﬁﬂﬂLéiu
%’aﬁaLﬂumiﬂnﬁﬁﬁummmmmsrﬂumimuqu
manselagans Smmsidudoanansanslinia
mimﬁﬂuLLﬂaomaﬁwU%’ummiﬁnﬁmsf[umi
NIAI NEIAD mjuﬂ’nLﬁuw%aﬁﬂﬁmﬂﬁmumiﬂn
WuFRERINITEUUNINgAuTige U TN
anay (Krityakiarana and Jongkamonwiwat, 2016)
TmﬂLﬁﬂmiﬂ%'uﬁﬂﬁﬁmsLﬁmﬁ%’ummiﬁnu%nm
ndmilanadasnndu (Batson, 2009; Alpini,
Mattei, Schlecht, and Kohen-Raz, 2008;
2017;
Jongkamonwiwat, 2016) &9HalFENARARINITE

(Martin-Sanz et al,, (Krityakiarana and

AILANMINIINTIUEINTUN IR TUBY W
LLa:wmuswumﬁumw%ﬁnﬁwmnéﬁmﬁa

LR t“ﬁaﬁiﬂlﬂﬂﬂﬁﬂ IN‘VI\LS\I mumiﬂnams}m”umnau

Y

Tunusidnaaadfidngde Lﬁﬂﬂﬁuﬂ\‘lﬁqﬁﬁmiﬂj

s nandids Bundudds uas
Lﬁum:@nu%nmimﬁw%w (Hincapie et al., 2008;
Riding McCabe, Ambegaonkar, Redding, and
Wyon, 2014) &IWalHinANsRevesassuy
%’UmmiﬁnmaonéﬁwLﬁaLLaziaﬁiaU%LamiaL'ﬁw

Usznauiugluuunsiinivihlvngaindaeldsruy

maNeiudiatislummasnanas Tunajuﬁnﬁmﬁ
fifinnzdauilidueedes Seodn1svheuses
izuumi%’ummiﬁnﬁnmg%ﬂu‘léﬁﬁuﬁtﬁm
sruuLRgiiy viﬂﬁmmﬁ’uﬂﬂumimuqm
nMansavhaass AdiaasiiaduiasaSouint
uanmnf‘:ﬂ'\iﬁmsﬁﬂmwmﬂunguQﬁmat"ﬁmﬁﬁ
Tisuasiiass Wesoofudemddifinisuingy
Tuznuedifinnstam G‘hme@uﬁnmmmnﬂﬁﬂnﬁw
arfimadaulufasnausunindseuusnasadn
(Anterolateral) suwalwiiagludnwuzny
(Supination) duwihdadingulu (Calcaneal inver-
sion) ﬁaMleuﬁnwm:mmnﬁu (Dorsiflexion)
Fefiodurinidainfianusiune wazifioiinns
LﬂﬁﬂuuﬂmrﬁﬁLmua@uﬁnammnmﬁﬂnﬁw (Pope
et al, 2011) fIWA LB INARBLANNTINITO
Tunamser mﬁmﬁmmﬁuﬂﬁunag'uﬁﬁmw’}iam”w
Taisuneiiass adwianufuadlufientmaouas
Frudnofngu LﬁaLﬂ%ﬂULﬁﬂUﬁUﬂijNﬁ\lﬂﬁﬂ’]’lt
Fanan usnantinuazasdsiinasiueiians
é’uLLamﬁammmmmiumsmuQumimwh
fanasiu srafnalfainnsviviusesndnile
sovdauinfliuisuntaslymendeninnisuiaiiy
tq i usraznimnsnsziulifaniavhe
Ppandaile mLtauwﬁgﬂmiﬁwmmmﬂﬁmL*f'Ia
51uLL§aLwia'\awaﬁiamimu@um‘smaﬁﬂﬁagjﬁa‘lﬁ
ﬁd?;u (Fereydounnia et al., 2016; Thain, Hughes,
and Mitchell, 2016; Vieira, Baudry, and Botter,
2016)

agnlsff aRnsunAdaianuiuae
sfianusiuadluiiantivgs dufanuiuadlufia

|

ﬁm"ﬁwmmm"ﬁwmﬂLLa:%w‘iunauwuqmmwﬁ

q U

uaznguinaane FINDITERININARNTLNALEY
LLa:\LsJ:ﬁm‘smmL%‘lﬂum\ju@ﬁqmmwﬁua:nq’uﬂfnamﬁ



ymmsIngmansmanmuazguaw i 20 aUuil 2 (wqunIAN-aamaN 2562) 37

fiflamsdodilifuaaiess Linuanuuansis
atddBR1AUNIIEDA ﬁaﬁmmﬁﬂmngmmu
N998NMAINY 1Y N5 waznsdudanady
Amfigacldinusoesieansindlndidaenu
(Alonso, Brech, Bourquin, and Greve, 2011)
wazmavuassndmiiioresisaasinedivine
laiumnsinedu (Vaisman et al, 2017) uanain
WMANRAINET IR SzAUANLYITN ANNETUNg

ANANAYNNEATNNUTR AR Y DINANHNFVNINA

RN
il’aﬁaLﬂumiaanﬁﬂé’amﬂugﬂLLUULﬁmﬁuﬁum\ju
Wndand Aan130enidINBLLLRNANNNUNY
(Endurance training) (Hackney, 2016) F9sIWal
mfnwi lifiuanuuanseszuie s sses

TuLwiatﬂajmlm:‘mmaaummmmsﬁlumimam

S7UNANT3INY
Lﬁag‘ﬂLL‘]J‘iJﬂ’ﬁ‘V]ﬂE\IB‘]Jﬂ’J’]NN"lSJ’ﬁﬂIHﬂ’]SVﬁOVi’]
PINTU ﬂajuﬂfﬂﬁmﬂﬁLLuﬂﬁummmmsﬂumi

nswviidnIngugfiganwd uaznguindanandl

q U

nzdiainlaiiuasisasanduudliuaNaINITn

Tumim‘uqumimwhﬁﬁnimauQﬁqmmwﬁﬁﬁ

q

nztiainlaiiuagisass

FDIAUDLULINNNIFTINY
nsAneiseluadetivinldnsudonans
nsfnduaaduaznazdaiildduaiasese
mmmmsﬂumimuqumimwh uasLDWAILN
AMNFINTUNTNTIT AsEMsAnElanisii
il lunsiindandanasnimuniulysunsniin
@ﬁﬁma:"ﬁaLﬁﬂsiﬁuméa%’aLLa:ﬁnmmmmmin
Tumsnsein wasfnsnsieuasendsiien
JLWINNATBUANNFINTAUNTNTIINGB L

AnAnssulsznA

idbr00UNIEAN AMAIgINUA Andaiin
Wnnenmie Aldlrnisiemislunisnga
aasuassasdoiiuargasldeudselunded
{ulyldidae Tmﬂmu%ﬁﬂﬁ“\lﬁ%’umiaﬁuauu
\mﬂszuﬁmdauwﬁamnnuqﬂmuﬁwmﬁwuﬁﬁm%’u
18n aenIainvInedy Ussateoudseanu
2561 (ASsft 2/2561)

NN DY

Alonso, A. C., Brech, G. C., Bourquin, A. M,
and Greve, J. M. (2011). The influence
of lower-limb dominance on postural
balance. Sao Paulo Medical Journal,
129(6), 410-413.

Alpini, D., Mattei, V., Schlecht, H., and Kohen-Raz,
R. (2008). Postural control modifications
induced by synchronized ice skating.
Sport Sciences for Health, 3(1-2), 11-17.

Arnold, B. L., and Schmitz, R. J. (1998).
Examination of balance measures produced
by the biodex stability system. Journal
of Athletic Training, 33(4), 323-327.

Batson, G. (2009). Update on proprioception:
considerations for dance education. Journal
of Dance Medicine and Science, 13(2),
35-41.

Brown, C. N., Ko, J., Rosen, A. B., and Hsieh,
K. (2015). Individuals with both perceived
ankle instability and mechanical laxity
demonstrate dynamic postural stability
deficits. Clinical Biomechanics (Bristol,
Avon), 30(10), 1170-1174.



38

Journal of Sports Science and Health Vol.20 No.2, (May-August 2019)

Chiu, Y. L, Tsai, Y. J., Lin, C. H, Hou, Y. R,

and Sung, W. H. (2017). Evaluation of a
smartphone-based assessment system in
subjects with chronic ankle instability.
Computer Methods and Programs in
Biomedicine, 139, 191-195.

Daniel Leightley, M. H. Y., Jessica Coulson,

Mathew Piasecki, James Cameron, Yoann
Barnouin, Jon Tobias, and Jamie S
McPhee. (2017). Postural Stability During
Standing Balance and Sit-to-Stand in
Master Athlete Runners Compared With
Nonathletic Old and Young Adults. Journal
of Aging and Physical Activity, 25(3),
345-350.

Fereydounnia, S., Shadmehr, A., Talebian

Moghadam, S., Olyaei, G., Jalaie, S., and
Tahmasebi, A. (2016). Muscle timing in
injured and non-injured leg of athletes with
chronic ankle instability in response to a
visual stimulus during forward jumping.
Journal of Bodywork and Movement
Therapies, 20(1), 3-9.

Gerbino, P. G., Griffin, E. D., and Zurakowski, D.

(2007). Comparison of standing balance
between female collegiate dancers and

soccer players. Gait Posture, 26(4), 501-507.

Hackney, A. C. (2016). Chapter 7-Exercise

Training and Metabolic Adaptation. Exercise,
Sport, and Bioanalytical Chemistry, 65-81.

Hertel, J. (2002). Functional Anatomy, Pathome-

chanics, and Pathophysiology of Lateral

Ankle Instability. Journal of Athletic Training,
37(4), 364-375.

Hiller, C. E., Kilbreath, S. L., and Refshauge,
K. M. (2011). Chronic Ankle Instability:
Evolution of the Model. Journal of
Athletic Training (National Athletic Trainers’
Association), 46(2), 133-141.

Hincapie, C. A., Morton, E. J., and Cassidy, J. D.
(2008). Musculoskeletal injuries and pain
in dancers: a systematic review. Archives
of Physical Medicine and Rehabilitation,
89(9), 1819-1829.

Kadel, N. J. (2006). Foot and ankle injuries in
dance. Physical Medicine and Rehabilitation
Clinics of North America, 17(4), 813-826, vii.

Kilroy, E. A., Crabtree, O. M. Crosby, B,
Parker, A., and Barfield, W. R. (2016). The
Effect of Single-Leg Stance on Dancer and
Control Group Static Balance. International
Journal of Exercise Science, 9(2), 110-120.

Klykken, L. W., Pietrosimone, B. G., Kim,
K. M., Ingersoll, C. D., and Hertel, J.
(2011). Motor-neuron pool excitability of
the lower leg muscles after acute lateral
ankle sprain. Journal of Athletic Training,
46(3), 263-269.

Krityakiarana, W., and Jongkamonwiwat, N.
(2016). Comparison of Balance Performance
Between Thai Classical Dancers and
Non-Dancers. Journal of Dance Medicine
and Science, 20(2), 72-78.

Lin, C. F., Lee, I. J, Liao, J. H., Wu, H. W,



ymmsIngmansmanmuazguaw i 20 aUuil 2 (wqunIAN-aamaN 2562) 39

and Su, F. C. (2011). Comparison of
postural stability between injured and
uninjured ballet dancers. The American
Journal Sports Medicine, 39(6), 1324-1331.

Martin-Sanz, E., Crespo, I. O., Esteban-Sanchez,
J., and Sanz, R. (2017). Postural stability
in a population of dancers, healthy
non-dancers, and vestibular neuritis
patients. Acta Oto-Laryngologica, 137(9),
952-956.

Mettler, A., Chinn, L., Saliba, S. A, McKeon,
P. O. and Hertel, J. (2015). Balance
training and center-of-pressure location in
participants with chronic ankle instability.
Journal of Athletic Training, 50(4), 343-349.

Nam, S. M., Kim, K, and Lee, D. Y. (2018).
Effects of visual feedback balance training
on the balance and ankle instability in
adult men with functional ankle instability.
Journal of Physical Therapy Science, 30(1),
113-115.

Pope, M., Chinn, L., Mullineaux, D., McKeon,
P. O., Drewes, L., and Hertel, J. (2011).
Spatial postural control alterations with
chronic ankle instability. Gait Posture,
34(2), 154-158.

Rein, S., Fabian, T., Zwipp, H., Rammelt, S., and
Weindel, S. (2011). Postural control and
functional ankle stability in professional
and amateur dancers. Clinical Neuro-
physiology, 122(8), 1602-1610.

Riding McCabe, T., Ambegaonkar, J. P,
Redding, E., and Wyon, M. (2014). Fit
to dance survey: a comparison with
dancesport injuries. Medical Problems of
Performing Artists, 29(2), 102-110.

Thain, P. K., Hughes, G. T., and Mitchell, A. C.
(2016). The effect of repetitive ankle
perturbations on muscle reaction time and
muscle activity. Journal of Electromyography
and Kinesiology, 30, 184-190.

Vaisman, A., Guiloff, R., Rojas, J., Delgado, I,

(2017).

Lower Limb Symmetry: Comparison of

Figueroa, D., and Calvo, R.

Muscular Power Between Dominant and
Nondominant Legs in Healthy Young Adults
Associated With Single-Leg-Dominant
Sports. Orthopaedic Journal of Sports
Medicine, 5(12).

Vieira, T. M., Baudry, S., and Botter, A. (2016).
Young, Healthy Subjects Can Reduce the
Activity of Calf Muscles When Provided
with EMG Biofeedback in Upright Stance.
Frontiers in Physiology, 7, 158.



