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Effects of Kinesiology tape in ankle joint of quadriceps and hamstring

muscles activation during squat exercise

Jae-heung Park - Seung-hee Lee - So-jung Kim - Seung-ju Cho - Hyun-hee Park - Yu-jin Lee -
Hye-ji Sim - Bo-ram Choi, Ph.D., P.T.

Dept. of Physical Therapy, College of health and welfare, Silla University

Abstract
Background: During squat exercises, Ankle joint stability during squat movement transfers forces produced by
unstable supports or various loads to the leg joints and trunk, reducing the risk of injury; therefore, a
reference is needed for correct ankle joint posture during squat exercises. The purpose of this study was to
examine the effect of ankle joint stability on quadriceps femoris and hamstring activation during squat
exercises.
Design: Quasi-experiment one group pretest-posttest design.
Methods: The participants in this study were 20 volunteers who performed squat exercises with and without ki-
nesiology tape. We measured quadriceps femoris and hamstring activation using surface electromyography. The
ankle joint was stabilized with kinesiology tape using the ankle balance taping (ABT) method. A paired t-test
was performed to compare differences between taping conditions.
Results: Vastus medialis and vastus lateralis activation were greater following squat exercises with kinesiology
tape than without; however, the difference was not significant. Medial and lateral hamstring activation was not
significantly different between taping conditions.
Conclusion: Although it is difficult to maintain stability using kinesiology tape alone, ankle joint stability is be-
lieved to affect quadriceps femoris muscle activity, which increases the effectiveness of the squat exercise.
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AFE 5(squat exercise)> ¥ A(lunge), 7}= & O] Z(calf raise), 1 Z @ (leg press)2} 2 53

I FAFES] Y E o] &ete] the] HEES sl AREEta, ] 2552 541 4 (co-activation) = ©] &

sto] I o] AdEE FAAAIFIoEMN Al g glo] FaE 4 ole Al e 4 43 Esoltt (o

&7, 2018; HlSHE 5, 2016, At &, 2004). LBV AFE RES EloA] BHA] ok ARA] H= Ha)
_]

=2 0o o pu
ol g B¢ Wl FeE Lo = 3] wiiel AFE 59 avE Suidtel] g SukE A g

ARHA ] AFE 25 A= thElE o WolZ A $ §ge Alg-al gheA] o] 7 HA e
dojM= ApAolet. |rke] vl e (quadriceps femoris)®] o &go] o] FolA= &

& 2= 60°0] AL(Bevilaqua-Grossi 5, 2005), =il T3] = thdabs ¥4 2 Fak5 =07 218l 000
45° W lol| A o] Fol Aok &tar, o] Sl AR SIS 21 94 BUES S7HA7]7] 218 45°
oA 90° oA AAIE 4= TthPowers 5, 2014; Neumann, 2013). 128|311 AFE 52 S XX H oA
AN PE A, AH B} v S(abdominal muscles)¥} E7]H(gluteal muscles), Hrte] vld+3 FHdokel
(hamstring) 2! & HA](gastrocnemius) 2] -5 &/Jo] v F7F 3k (¢4 5, 2010; Consitt 5, 2002), 175
SA 7 9 7@ S0 ® e A9 A AT e =Y 7 UTHPage, 2006;

Akuthota®} Nadler, 2004).

HHE o] QIdiuh el EAlskE AGrE7]E Q& thelel 58 AU kYol IS 771 o
ol W A ] ERMAS the] 9 EE 0 SRl thE 25 vk =2l Sk AAE Rl AlA &4
A2 wHalshAl ® thKarlsson®} Andreasson, 1992). Alth7} WHEA o] 11 17} 0] 9552 W g O] 289
YRS Z2Hsta $E0 &4 AFo] o Fo® P AL oA Hh AFE 5 Al i A
= Aol thEk g vhy] ¥ AT e Stk 1YEE AFE $F A UE o) A =<t
Aot A x| o} thekst Falso] BHAshE S AdE vhe] A HFo R HEd Wk oyl KAk 913
T =Y o7 wiitel vk AFE &5 Aol ths] =3 uf 3 $h o) Ao igk Au ke Fesitt
A RE o] Aol M= ke Fof thet of7|RE QIS W o dRbe] i wE o] B4 o ke i A
of & AHE 59 @l g A7 vEsktt

0] YA S whEol el AR Al o] QIAINE o] WS v 2Hg-8) <l HAED,
W 31 HE7|9E vlgo] FaEs S AYa Stk o] AES B ¢ Qe AL E4 5 9l
AR o] gl Helgol IthRIEd 5, 2019). 8-S A A7IE HEsaow FTel wo] ARgH 1
A= HolBE T5s &3hA7]= 1A E R oR o7t Q= AAF97 AAA R Y F EE o)
T 9EE HFAY, 2017). T3 HES BEes a3E ASAA F lom, Qi A3 2 Al o=
Fato g Qe ¢y AT 2 A5 5 T Yol AN A| etk Aol Holsg o] ARlojtk

(LeeS} Lee, 2017).
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1. CHAMR}

o Aol ol i Aks st AlARe] FaE Fel APRA o R ol 207+
1> oAb o7l ol slejel ve] wd o) ZaAA 9 AREA Aeke] QlaL Ee] Fdol jlom, AFE
&S o]Hel sk Wx AAE] 2 Ho] gliTh

Table 1. Characteristic of participants (N=20)

Characteristic Participants

Age (years) 22.03 + 2.18°

Height (cm) 163.13 £ 7.9

Weight (kg) 60.13 = 10.7
*Mean+SD
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doig v FAdckele] 4% 485 SAs] s SAE 54 Al 3w A E4D-SES,
RELIVE, Korea)5 AFE-3Th ¥ 3= S (sampling rate)> 2000Hz, ZE]= 25 ~ 450HzE AHE-31.9™, 60Hz:= A
A8kl S 3tk dlo] ¥ = RMS(root-mean-square) = ] 2]3F0] &t 4= 2] 4 524 £/J (maximal voluntary isometric
contraction; MVIC) #kell thst v]&(%) = dlo|e & 3tk Ad=AFo] 2] 7 2] 7Kinter-electrode distance)”} 2cm<!
2 3] o] =7 =(disposable bipolar electrode(Ag/AgCl)& A& 0w 7] (reference electrode)> TFA =0 %
TS (patella)oll -2 TE 715 E & E(vastus lateralis; VL) 75 92 FYHS 7|F 0% 3~5cm 7+
U2-H(vastus medialis; VM) -5 912 TS 7507 2em QHE O 2 15 —rﬁﬁ‘%}@:ﬂr L]-
0]%73 =5 F&31, 715 7 g b2l Z(lateral hamstring; H)% 5 HO T4 Z5=7](greater trochanter)
£ ol A 113 A3l Fgdvky] 71l #2330, 4% F 9 rhe]F(medial hamstring; = =
T8 T4 e 43 5w A (ischial tuberosity) AFololl o] Ade] flollA 13 A7l Fdrhe] ko w 5%
T Ughe] o] 555 FA P tHCram, 2010) ATH = HAsA7]7] S8 FERH9] o d 3§ Y]
e A=E F2Foh MVICE &3l thd=pbE Aol =
st glom 74 2 o 723 3 SHekar o lZer H 1x25 AASE 7kl 529 #hE Ha dlo] AR
th 7RSS QB EETE] MVIC ARAl= B 7130 § 2= Al ZdElelA grobx] S ok A=
kel . B AdE Flow tidabs st FE A7) A7 HAd A5 Heka AA ek
Faoke e MVIC ARl tidAb= 558 34 90° w3 AHlE Adiflel SRk dEd A= S JTh
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3. 7|UIA|2 E|O|=(kinesio tape) XS

71421 2. H|©]>Z (BB Tape, Altermed, Korea)E ABT (ankle balance taping)™# - ©]-83lo] 4dtA = X33l
A

o
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(Figure 1-A). 7 HA DAI= 5 =H(inversion) AFAof| A QFZ: EHAMM (medial malleolus) Sem ¢ ollA] -4
(subtalar joint) 7} ¥Hg x| (lateral calcaneus) O}l & A1} WHG-o] vz wako 2 EQItK(Figure 1-B). Al HA|
A= 71 59 (eversion) AHA| oA 715 EAR (lateral malleolus) Sem $1ollA] H b ¥4 o o] QR wbgx]u
(medial calcaneus)S A} HH2] 9F& O 2 EQ1TKFigure 1-C). Ul WA ©@Al= 25 w3 ApAlo|A 3 HA oA
olell A E<QITKFigure 1-D) (Lee9} Lee, 2017).

A. first stage B. second stage C. third stage D. fourth stage

Figure 1. Application stage of Kinesiology tape

4. AR E 2 (squat exercise)

HhE o Aol 2L 7] FHhE) vk ok whg WYl § whileto] x| de] ¢hds] B AEjolA Al&
3% B9k UHE (A4 84 @A eccentric activation stage; EA, Figure 2-A), 75 ¥4 9] 60° w31 Q1 el oA
3% FAB(E A &4 Dl isometric activation stage; 1A, Figure 2-B), THA] 3% &QF & A2 & FZob2th
173 & DA, concentric activation stage; CA, Figure 2-C). TZdA} vt} the] o]zt th=7] wiite] 5 ¥4 2
60° 5 AHAE 27 (goniometer) 2 S8kl o] 7 WEO Fulolrt A Y= HAlE A Fell waL &
AEE AN AFE 52 UM L HOlZE FHA] o2 AHE AFE $-5(squat exercise with no tape;
SN)¥ 7JUAl 2 HO]ZE 3t AE| R AFE F(squat exercise with tape; ST)S AA T z+ Ae|d 7314 =74
Fom AGHA 2= 3 AR} Aol AnlE Ax WAE AT L] 53]0f gt tlolEE B ol A
Pt SA= AFoR Hobd AXFom 7} A /\}0101] 20320l A= AR F3tH(Monajati 5, 2019).

[

Figure 2. Squat exercise stage (A. eccentric activation stage; EA, B. isometric activation stage; 1A, C.

concentric activation stage; CA)

AT= S4E HolE g ARl ApolE S 8] fl8 SPSS Windows 202 AR RE AR=
Shapiro-Wilk #1782 &all A1 A4S oL, SR 25 B 7A@ go]Ze] foln, FEHSE
A O

P ST, QR e, ASR e AE AT 2 28 BY ol FTte] AFE @ 15 Aol




2AE & A EE B ZdA e Hlolze] Ago] Pdud] vz Adue 2] &4d A= ¥F 6l

= vlwshz] S8l A (paired ttest)y= AHEFAL, o TE(0) 052 AR T

A7A%

Aokl ulZdH(VM, VL)O] BE F7keA 7IUAl 2 HO|ZE 14 9kkS wWi(SN)E.TE 7]H|A] 2 Ho|ZE
P& A(ST) &5 EAdo] S7FIAITE -2l 8t Zfol 7} QIitt. Fdthe]H(MH, LH)S & W3} glo] f-2st 2lo]
7} 13 th<Table 2>.

Table 2. Muscle activation in squat exercise stages (N=20)

Stage Muscle SN ST t )4
VM 35.09 + 24.82° 39.22 + 32.40 -0.613 0.551
VL 45.07 + 20.88 47.51 + 36.55 -0.317 0.763
B MH 13.89 + 6.92 12.30 £+ 6.56 1.505 0.167
LH 12.52 + 2.18 13.15 £ 10.48 -0.903 0.380
VM 49.23 + 31.66 52.80 + 44.63 -0.480 0.644
VL 64.97 + 27.62 67.11 £ 43.40 -0.259 0.814
A MH 12.52 + 4.99 12.32 + 8.53 0.175 0.877
LH 1322 £ 2.71 1297 + 2.98 0.506 0.621
VM 34.84 + 26.13 40.60 + 45.56 -0.606 0.560
VL 47.57 + 26.93 54.68 + 41.99 -0.730 0.480
A MH 13.32 + 5.67 13.30 + 4.47 0.012 0.994
LH 13.36 + 2.46 13.27 £ 4.22 0.152 0.891

*Mean+SD, EA=Eccentrical activation stage; [A=Isometric activation stage; CA=Concentric activation stage; SN=Squat
exercise with no tape; ST=Squat exercise with tape; VM=Vastus medialis; VL=Vastus lateralis; MH=Medial hamstring;
LH=Lateral hamstring

v, 1 &
BT e UoR AYE Fa A 35 wae] ebgiel Yrtel uddza vl 28
o] ofdl JTFL FEA Lolugich B eﬁﬂ Ak 2FE £% A TN Wrke ez wE
T2 S ) 28 BYS ST FAR o]

glol frold Aols ERlA skgret.

AL Blo) i ot o] Ao} b et £4E B 1Y AT s, ok %
t}; & o = %

=

2017; Callaghan ‘5, 2002; Karlsson®} Andreasson, 1992). 35 ¥Hd o) 22 5]= 7]|A] 2 H o] Z= WHE2] Qb A]
W71 AR el & Ees U U $E Y EodAo] e frad ST E %QE =z
o =]

£ ABT WHOE A§8E u 343} 52 FI5o] 71
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ankle instability; CAD©] Q= thdAtelAl 7IUA 2 Hol 25 #4835 o 2o b 313 715 539 4
7Fs R 917F Fhaste] 9t bYA S Al R, AL Ho|ZE A EekA] FokS W Bt g 9
1785 A Z T Hubbard 9} Cordova, 2010; 77<1 5, 2001). 12| 2= o]2] gt 7|U|A] . o] o] W ghd
M FXehE s AFE &F ol A8t vy 259 45 249 SXo -4 Y FA
rotE F 7t Utk

W A S A EellA] &3] E4EE B Sl SR sk W S E Y RIASH AldE = FEo|th o] &
Al CAIE 7HAAl Har ¥ 58] okslel 1784 7748 s Astz Qs 22 Ads oA H=
o}=3+-S WA ¥ tk(Hardy %, 2008; Wang®} Cochrane, 2001). At} A A4 &2 o] Fo] A= L2522 WHE 74
o] RPgAdo] FrAlo]r] we] Adst B AHo] M-S AT T Sle FHEe] Zosith B AE
& Foll T 259 2 3 7Y 5 S-S s A, = AL HolZ2E AAstka kA
5, 2017). & AFreA = BEIE el AL Ho| 2 E 4] ¢ks W Bt 7|UA L Ho|xZe} A AHE &5
= AANFPE wf IFE S 7R 5 EAo] TR o] # @ o] = ZIUAl L Ho| =7} i w4
o] FxARI A X9} At 8718 Amg B E wHo] FEEE G 7] wiitel wEe] /Mgl &
HA] I G F FO0E How, AL Ho|ZE &) & o 1 gE 7wl oist drieim
A AR A =43 FEHA L Ho| dofwtry] wlTel| 25 (vastus muscles) o] 5% EAdo] S7E F o
2 HQITKLim ‘&, 2013; Hinman ‘5, 2003). A/TH7} Khamis®} Yizhar (2007)-> ©}&fl-¢] 7] (bottom-up mechanism)
o olaf WA ] s 23 (pronation) 7Y 73 (tibia) 2} ' ThE] M (femur) 2] 5 QFE: = (internal rota-

tion)S skl =HES] 1 Fd AKpelvic posterior tilt)E F3HAl ETh o] 2 JF)| AHE 5 A F7 o] Qb
=9 AR ok AAZE A o] T A Kok QSR L2 TR RS20 S Tt A A R AL o] S
Kl %7‘29] =4 #1419 OWMO] ‘:}ﬂ %«] %“éE P vHTH= 7;1% o Atk g $8E,
gk &fol7h GIS7] W
=& 7179 7IA 2 Ho| ZE HwEA L] _E
MO] }\ﬂE el vA = FEs dotE &
oS B foE zfol & YER A 3], ol Al FE Akl e FHtie ] @45
o] Afol7} F& ZH=7t 9000l TWbESE 5 DA o] SUFIAT Hro)Ae A3 g d ol Holf 24% 7 =RE o
EFTHEER] 5, 2015). o] 8t o] = AHE T4 Al A Aol T w8 60°7HA] ¢k wet Fdrke e
& S8l FES wole Ao] oidEt doke] vidaie] daA %‘301] o3l As= o171 e 7] wEo
Fdchee] dAdo] A GA IRt 5, 2004). AT AFE §2F Al o ApAelA] A AR ok
St Fgrhe S oln FE AdEjol7] wiitel 52 E/do] ofHA Hal drke] ulduie] 748 FFo
o]FolA7] wiitel FHgrtelFe S =7 oA Al FTtH(Neumann, 2013). & Aol % FHThe ] E40]
14%olat2 Yebte s Fgte]te] G5l & 9L gloka AZE) o AqtelA = Fdriele] &
AEE S7R717] SEl 7 R A dHE AFES sk AR SR AFE o= Zlo] b 7k
HAdchele] 45 E SV 7Y a7 A Monajati 5, 2019). 5 AToll= I 7JUAl L
Ho|ZE ata dhiE AFE FA5 AAPS w Fdrielel vehs 2% 49 wstE dotE daevt
Att.
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