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Comparison of the effects of dynamic taping and kinesio taping on endurance and

fatigue of plantar flexor

Jun Young Song', MS, P.T. - Sam Ho Park', Ph.D., P.T. - Myung Mo Lee? Ph.D., P.T.

"Dept. of Physical therapy, Graduate school, Daejeon University

2Dept. of Physical therapy, Daejeon University

Abstract
Background: The purpose of this study is to inves-
tigate the effect of plantar flexor on muscle fatigue
and endurance when two different sport tapes are
applied.
Design: Cross-sectional design.
Methods: Fifty-one healthy adults were randomly as-
signed to dynamic taping group (n=17), kinesio taping
group (n=17), and control group (n=17). The dynamic
taping group used the dynamic tape. The kinesio tape
group used the kinesio tape, and the control group
doesn’t used tape. Every group performed heel rise
test and SEMG for every during pre-test and post-test.
To evaluate plantar flexor endurance, the number of
times was measured during the heel rise test.
Results: The number of heel rises increased sig-
nificantly in the post-test in dynamic taping group
compared to the pre-test, and In comparison between
groups, the number of heel rises significantly in-

creased in dynamic taping group compared to kinesio

© 2022 by the Korean Physical Therapy Science

taping group and control group. PEF value was sig-
nificantly increased in the post-test compared to the
pre-test in dynamic taping group, and there was a sig-
nificant difference between the three groups according
to the taping application.

Conclusion: The results of this study confirmed that
dynamic taping was effective in musclular fatigue and
endurance on plantar flexor in healthy adults. Based
on these results, it is suggested that the application of
dynamic tape can be suggested as one of the inter-
vention methods for muscle endurance and muscle

fatigue.

Key words: Dynamic tape, Endurance, Muscular fa-

tigue, Sport tape.
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I.A4 &

AA S <5 F A 52 AT, FAA, 18 @ =gy e 5 vheFst A 249 7s
Aol AUTHReid F, 2008; FE53E 5, 2017). 1 FolA % vt 53 K(plantar flexor) AR 2] (upright
stance)E & T Sl AAY] P B3 T QIAS] A Ee ) A s Adko] JIthMcGowan &, 2008;
Neptune ‘5, 2001; Ong -5, 2019). ‘Yvle; 53] <8 4 A 5=& Hrfelr] feh oz wewx 571 A
(heel rise test; HRT)= A o7 F83F = o|thHebert 5, 2009). HRTE= 3+ Wh2 A zpA|ofA] WHEA o 7
TAA AN Wnper 73] RS 3 17 Aekslst 4= O]EU%(LunsfordE]— Perry, 1995), ] ) A X
o8] A JEHE YEl= A EE A2 S QltR(Kasahara -, 2007; Pires &, 2020; Silbernagel -5, 2006).

THREE 25 A7 Aoz dAske wo] Hol o] AR 4oe 4 QlthEnoka, 2012). FESH oy

A

AR Sl M ] F59] Y AN of el 49 A, Z5Y NREAIR 9 i8R
F3e v 4 ATH(Fatahi 5, 2016; Hart -5, 2006; 115 5, 2020). 'Yute}t 5320 v 257} S7kshda A4A|
IGA FHag)l vlEo] A A 2 Tes EEsk] fl8l et 258 i) #EE 5ol
AAskdtkar Barst vl Qltk(Yoav Gimmon 5 2011). ©]&3t I 2= F oWt FAA7]7] §st thekst x| =
Al A o] A YK Namuun 5, 2012; Wang, 2017), X 5AFe] HF0] B Qe EaAgo|u 52759 &
< TAE Adsks Ao A, AXZH|O| X (Athletic tape)E A-FoHs Ae TA o WHoR vHE 5
S TH Gonzalez-Iglesias &, 2009). Elo]d QL2 1A 3t EHo|Zel & EAE F-aste] &5 4 QY 52
TZof| A-Eslo] F5 T2 T estels HlokE A QRO R(OIYE T, 1999), ol 2] Tl tisto] A e
T WAE S8l okt "ol QRlEo] akE ithel &4 5, 2011).

A AX=H o= oy F/77F QAT AA| B eI H O] X(rigid tape) 9} B H O] Z(elastic tape)E U 5
Rom, o] F v H o= A ARl Q1A 9] HESE o] &8t SRR FE o] &5, U3 O A
2 Ho]:Z 5] 3l gt MceNeillZ} Pedersen, 2016). @A d2] <& X AX = Ho|Z= 7[UA| L HolZ=E, 701

O Kase Kenzool] ]3] 7t o] %, 4= A 11 17] Sl&= Ho|Z FAH o HE3] o] &-H o] gitkKase &,
2013; Selva 5, 2019). 7|HIA 2 Ho|Z = o] Q1= X284 o] X2, &AMY 283 3488 A3l 3=

Sojed 9 HEEES St TS A= el gAete] AMS-E A Yth(Williams 5, 2012).
H I Qe ke Aol FEje HolZ 5, S5 &2 SARR! Ryan Kendircke] 7Hgh thoju]

F

glo]Z = 2 o] 200%017d soitt AlFAdo] Holual 2 W FEEEe 7 sojuhs A 54do] Stk

o] F o] g3te] 71E 7M. Hlo|ze] Ao}t g AFet AT 'S o] 8% T4 &5 e 259 AES
Hz2E FEH o7 Agss AF= o] Lo tMcNeill#} Pedersen, 2016).

FoEHoIEZS F 1A 2] A, 7|UIA L o] 32| A A e gl Aol Q1 F5Fkao]n, tho|ie] 9
A e A o] 83 ZHR I} TAF T 2] BEolA itk 7]E Aol A= tholu] Hlo|Z g}
7Id|A & Hlo] 2= A xﬂ°ﬂ Agshz Wilo] Mz tE Z1o® 44 UTHKuni 5, 2016). A3 A2 - 7
o] BA I thE SR Wol o] &y glom, ojejdt HAo R o]&3t Holg QW] Ag 7] AR ke
Qﬂrﬂ AAeHE & ‘“4' Fat o] 7o) AJAlE #} ATHChang 5, 2015; Csapo2} Alegre, 2015; Esposito 5, 2021; Mao

&, 2021; Yeung®} Yeung, 2016). 5=t tho|upe] H|o]3Z 9} 7]U[A| Q. Ho|ZE 747t HAlof yhi= WP O 2 T A

AEAAE 0, FA Ao} oA B APEol nasgor, AEAAoIRE A4E 0 B Hol 2
e oz AgHAL AT 215 BhE AL Fe Aol b Qgkeks ATk e gl




tholube] Elo] B} AW AL Elo]B 2ol W2 wWhlet FU2e) ATy Mo MAE & HI 75

(Alahmari 5, 2020; Alvarez-Alvarez 5, 2014; Cai 5, 2016 Lim¥} Park, 2020; Silva %, 2021).

olgfst A7t v dlel tiste] ol 2§l 7]Q1gk Z1A], Ho|Z AAfjol wE 5ol 7]
ZAA ol tizl geke] vhalzl vprh giok webaA] 2 Aol A] AE ThE AAS] AN Ho]ZE 2 F9]
2o o R Agedle W, 7Aool e} thouy] o] Fhe] BT A SYEE A XM AR

T A3E EEdd g leA dotraat sl

SER

AP 7 2] 558 Axqen
= 6714 ol el 39T A

T8 A, A, A 5 w310 A5
o1 3ol Lk A= stk BE
ﬂo% Fol% 77 A4 5olu 3ol Fol

Y 7hs st x}(Hebert , 2017)% SiSich Aoz A
A, 37, =0 59 B 2o FAo® Q) Ay
3ol = A, UlA, Ax=Eo] 3 Azt gk &
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2. M 3 EHXR

2 A= SFHFAFI T (cross sectional study) A, tl/dAF 47i= Cohen®] XEFF F2lo wpE w4 ALt
32 7713921 G*power(G power ver. 3.1.9.2, University of Kiel, Kiel, Germany)S ©]-83}%] 2}&3}31 T} Alahmari &
2020yl = & F}ol] it B3} A7]|(H=47, F2T(a)=05, A H(1-8)=802>.Z Alxtst Az} F 457 ] thidA}
g AESgon, 98E 15%5 ket F s1o® itk BAE UdAt 1608 T AFFRAS THAA
51 ooz thoube] Hiolsg& 2&-st tholub] Ho]sd 7 (n=17), 7IUIA 2 HoFE-& 288t 7]U|A] 2. Hlo]

BT (=17), 183 2T (0=17) 2= F=229] vl =+"(Research randomizer, http://www.randomizer.org/)°l 2} Hl|
H JrE o]&sto] Wi skl
T B warming-upe ?18F0] 5EAF FAg B RAEER 5P PEF ool HUHE Q8 o A=
1 S =219

ZES
B, AL FHT S Wk BHEA 57
1 “13yf

HRTE 2 &4 Whshie s A4Skl HRT 57t
EUTALE U E AREete] 24 9 SR EE AR, AR SASEATE FA= oF 30/3], 7 13], F 25
2 AlEgEl o, sk g s WA Ey] Yste] 15:7Ee] 2 -S(washout) 717HS 3 tHFigure 1).

3. S

= Aol tolu] glo]g o] ¢ theluy] Ho] = (Dynamic Tape, Port Vila, Vanuatu)E AH-8F3ATE tho]
U] glo] 2= E2] X A1 Ryan Kendrickell 93] 1=l ow, 7]&2] WAl o]} th2 A YU
gholae} AAfe] tojun] o= R Hole] 200% o solvhe e A H S ANlow, Al
oftet 7hEW e R Folubs 540 Stk A%t ©HE o] §sto] £59 TS REdAU 4S5
St 59 AAIS 71AIA Q] AeS BEshs Zlo] FEAolt) & ATl ZIUIA L Holsd o] - 7IHIA
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Assessed for eligibility (n=160) ‘

—{ Screening Test (n=109) ‘

Pre-test
(HRT, sEMG Frequency measurement)

— . —

Dynamic taping group || Kinesio taping group Control group
(n=17) (n=17) (n=17)

e

Post test
(HRT, sEMG Frequency measurement)

=

Data collection and analysis Data collection and analysis Data collection and analysis
(n=17) (n=17) (n=17)

Figure 1. Flow chart of research

H]©] 3 (Dynamic Tape, Port Vila, Vanuatu)s AF8-3F31t} 7IUIAl 2 E|o]3Z= Kase Kenzo®ll 2]3l 7= S0 m,
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Figure 2. Sports tape (left: dynamic tape, right: kinesio tape)

oAt ARgH glo] = B2 LS MeNeill# Pedersen(2016)2] Ho] = F-2uby gjof 7] %3le] 2475
(direct technique)E ©]-&-3FITh tholutd] Elo]sg ¥} 7|UlA| < Hlo] g7 B 2 WS 4838t F-38k3
gzl Al A-g-ok= vrolu EHlo| i 4 7A@ o] Tl dIAE At ES 31 tholyh] Hol

S-S o (level 1) EAFAL 1910] Agate] Aldsldc) HolB e 545 &83at7] flal 283kt
sk 250] ©EE A elA EﬂOlﬁﬂ HE Y A e UYas] e EE FAeRGlh Hlolsg A8 de
glo]i F2pof| thek d] i o] whE-& gRlslr] flsto] tholube] Ho|iZ = Z|UIA L Ho|ZE 92 H59
el 2047 FASE Feoll o] whgo] YEh A ¢k AE FRIE Fol Aol Folatis 4l




tholube] Hol@s) AL Hold Heol we wee Fy2e ATey wzEd vE &3 va 77

B Ao AMEEE ol AEWS F IS oS3tk A HA AEHES gdAE ] JEel d=H
& FEelA 7.5em UB 2] HolXE W0 7] AHE AT AdEHR dhbehe] Q1 whuajm of A
A28l ] 35 ) W (calcaneus) & oFA B A-S A Fote] -] 23X A7 A F-AFTE A H E#AL 5cm Y
H) o] Hlo]|ZE 95 FF - (mid-foot)ol X AlZSl obdd|AE Ay 9 Folel R 23X W 7kA] KAt Al
WA AESE Sem UH] 9] Ho|XE U5 FFH-oA AlAE| of el Al A vgE: FokE] - 234 7HA]
-2 Ch(Figure 3).

Figure 3. Tape attachment method

(Left: Tape attachment starting point, right: Applied appearance)

dlol =g 22k A elo]sme] A2 ul £2] 7% H(anchor poin)o] Fi Sem Aol FEol habA) ok
42 Abdslen, FIARE A & 15y SIS A4E Fh3iel A, ol Aded A
3 2E92] o2 olAtel Hely o 7128 ALE 24T Hel, A A Fol A8HE A gl

glo]Z o] T3t a2 o9 15%0] Fagt Aol gl < VI=H AolE datste] Hol= AERC] HolE A3

o},

4. Btz
1) L BA| =7 HAKHeel rise test; HRT)

s ©]-8-%F HRT+= Hebert-Losier 51(2017)2] 7ol 7]Z3to] 533k itt. B7F A 2pAl= oidabe] i
eol 10° Ak ewd HEE Aakel A1, FE53 FEol HHAA s A A deE sy
T UEE AT A 3 g2 A AAE FAEE AEelA 1 60hze] HIERy BiRke] whel 21
°F 60°°] AEEE FAhHA AR AT ¢ JEE Fskglon, 225 157]E sto] Jdsiivk At
o Al A} EFolli= Aol IAIsE o7 xol9] Hof oz uk A X|g 4= Qivkal AL A FFE RyFen,
ArRE A7 O 3714 s AE 7 s W7 EEE A 271 S A vEEske] X3 ek 3A), W
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23] 57 B2 Alo] 2L §A5, = : SE(pace)s -5k, Al

A, A ) Gl we ek 2o A4 Cl(Figure 4).

Straight leg

Start Heel rlse

Al A= AL T2 A SRR 27 S8l diEl 23S fAsHA e W vl A4S 5 AEE 13
Bl

o
o T
TR AN ZA TS BlaLsly] f18ke] HRT&F 25 =3 57 S8 H| sk t(Hebert 5, 2017).

HRT & 9259 WstE #Fslr] flete] 1w A% %] (Myosystem 1400A, Noraxon Inc., U.S.A)E ©]
oAtk thdAke] 9 FATE HAaA717] Slste] AASS ] A dasE FAESE Hobd v
21 Zshol) w2 gy o] A5 eFAl ofdf A Sow &k 57 Y

ol F2pskgl o, k] o] 7]'557%31-4 A= 254 ot AHA] 950w i7]’

2k 570 |uleEE Wolid A o) el F-2ekinh 314 A =i(ground electrode) WS Hobw Bl 9ol -]

THE A ZHE(raw EMG) 213 25 AlS 4 3 2 773 (Myoresearch XP Master Edition, Noraxon Inc.,
US.A)E o] g3alo] B4 th e 9A] 2% Aol tisle] 20-500 Hz o) )% 3} 2 E] & (bandpass filtering)
T A F(full wave) #12] F FHof 2 & gh(root mean square) *2|aFIth 742+ WhEE X 57] F2tel tst T
3}(median frequency) &t T-5F7] $13F¢] fast fourier transform WS o] &3t} Ly 2 2] WIS B8k

| fl8te] t53 22 WQlE o] &3k th(Figure 5).

4. A= A2

11

oL

B Aa3E B 9 A5 B24S SPSS ver. 25.0(IBM, Chicago, IL, USA)S AHE-3Fo] EA13] 8] sl3dct that

Zke] AdWkA EAE T|eFAE Fetel Bud IR Yehdidla, B W At d2Ad e 2

Shapiro-Wilk 71742 AHE-3FITE APAZAL Tjb] ARSAA ALl A €] BH 4] 57] AL 81579} slope, EF, PEF ¥

2ol & vlwshr] 218 -8 t A& o8-8t en, ZF ek 3+ BFw 2] £7] AAF 3158} slope, EF, PEF W9

ZFo)gk-s vl wak7] $18Fe] One-way ANOVA(analysis of varianc e)5 ©]-8-3FAth Ak 1+ 793k o] 7} Q1S
T+ AF-AS 913 Bonferroni A7 ©]-&3Fth frolgr(a)y> 0.05%2 A7k

1

ol 1o
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) | (1) : Slope of the heel rise median frequency
(2) : end phase frequency(posttest)
(3) : Pretest end phase frequency

Pre-test

.|

®);

Post-test

Figure 5. HRT posture and Cycle
1) AR ARFAALY] S Tk gholl it D3] ARA S Tl AHEd AT A ] 7€ fhslope)HI L (A)
2) AP-AFEAAALY] heel rise test E A|HOZHE 339 344 1t (end phase frequency; EF) Blal (B)
3) AR AREZARS] ARAZAAL A1) Heel rise test S5 A3 TiR] o] A 33]¢] 3} Hf(pretest end phase frequency; PEF)H] il

©
. a2
1. AR e S
ATt ARe] ARk 5ol sl gt A 2 A8 A Ay S BEsgi o, dnbAl 548
<Table 1>°] A|A|5}3IT)
Table 1. General characteristics of participants
Variables Dynamic taping group (n=17) Kinesio taping group (n=17) Control group (n=17) F(p)
Sex (M/F) 7/10 7/10 8/9 311(.735)
Age (vear) 23.3241.93* 22.19+2.03 22.98+2.74 .238(.832)
Height (cm) 167.05+6.86 164.50+9.75 171.53£10.04 2.630(.076)
Weight (kg) 61.03+9.27 64.74+13.47 65.36+13.41 .552(.581)
Foot size (mm) 251.11£16.85 247.86+19.68 257.50£17.03 2.024(.149)
"MeantStandard deviation.
2. HRT A| &5EX| 57| Sl H|w
R3) 57] 050 thet W Table 251 k. cholube] Hlolsg el W EA 5]
u) ol
o

Heel rise test &<F LF
57 BAR R o8 St p<.05). T IF AP ARSZHAL 1F 2ol ghell tiste] AR =
ZFo] 7} YR THp <.05). AR A3} thojyd] glo]gTto] 71vA] e Holg T2 vzl vlEl] A4
898t zHo]7} Qli= A0 7 LFERTHp <.05)<Table 2>.
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Table 2. Comparison of the number of heel rises values between times and groups

. Dynamic taping group Kinesio taping group Control group post-hoc
Variables F(p) :
(n=17) (n=17) (n=17) analysis
Pre 38.25+11.84* 32.50+£5.41 36.33+6.65 1.442(.251)
Post 48.91+17.92 34.08+6.68 36.08+5.97 AB,AIC
difference 10.66+8.56 1.5843.60 25+4.33 11.708(.000)*
(p) 4.315(.001)* 1.522(.156) .200(.845)

*Mean+Standard deviation, *p<.05.

3. HRT Al slope Bi=0f| CHEt b

Heel rise test -5 ?F Slope M=ol Tt H]w= Table 37} #Zth AFA-ARS 7} 7F Slope W<=el o &l
o B s Zpol7F ERUA] @ SkThp>.05). Al o TF AR ARSAL ZFo] ghell ko] A k3l
o7 fok Aol YERFA ESkth(p>.05)<Table 3>.

Table 3. Comparison of slope values between times and groups

. Dynamic taping group Kinesio taping group  Control group post-hoc
Variables F(p) :
n=17) n=17) n=17) analysis
Pre -40+.48° -20+41 -41+44 .811(.453)
Post -28+.25 -31+.23 -20+.21 A,B,C
LatGCM
difference 12+.52 -.10+.47 20+.53 1.244(.185)
t(p) 811(.435) -781(.451) 1.347(.205)
Pre -27+33 - 19+31 -.52+.62 1.774(.301)
Post -27+.16 -.28+.13 -34+.29 A,B,C
MedGCM
difference .00+.26 -.09+.30 18+.44 1.942(.160)
t(p) .011(.992) -1.764(.320) 1.419(.184)

*Mean+Standard deviation, LatGCM=Gastrocnemius lateral part; MedGCM=Gastrocnemius medial part.

4. HRT A| end phase frequency(EF)24=0i| CHSH H|w

Heel rise test 5<F EF W0l thdt B+ Table 49} 2t} A}A-AFE H717F BF W0l tisiAl« A &

213 Aol 7k LEREA $19kehp=05). A 7 b AFLARFRIA Aol kel thate] 2 skl E ) FAH O

& zpoli= LpER}A] 93kHp > .05)<Table 4>,

mlo
£

RS
2l




tholubu] Elo]g 3t AL o] Ao WE Wlet g AT sued nAs 2% W 8l

Table 4. Comparison of EF values between times and groups

. Dynamic taping group Kinesio taping group  Control group post-hoc
Variables F(p) .
(n=17) (n=17) (n=17) analysis
Pre 57.82+8.14 54.73+6.84 60.41+8.20 1.612(.215)
Post 62.31£12.21 53.75+6.83 64.78+15.77 AB,C
LatGCM
Difference 4.49+11.26 -.98+7.80 4.37+15.87 .801(.457)
t(p) 1.383(.194) -436(.672) .955(.360)
Pre 55.05£5.75 53.62+£7.22 59.62+10.07 1.890(.167)
Post 56.99+6.94 52.48+5.28 59.74+13.12 AB,C
MedGCM
Difference 1.03+4.99 -1.144£5.61 12414.37 .327(.723)
t(p) 1.343(.206) -.704(.496) .029(.977)

*Mean+Standard deviation, LatGCM=Gastrocnemius lateral part; MedGCM=Gastrocnemius medial part.

5. HRT A| pretest end phase period frequency(PEF) H4==0f| CHS} H|

Heel rise test 5-QF PEF W<l thgh H] 3= Table 59} 2t} tholupulElo]sg ol A PEF= APA AL thu] AR5
tiu] grol FelatAl F7FekAthp<.05). * 1 AR AREFAL 2F Apolghell tiste] AALSI-E W f2l g xfo] 7t
UERHTHp <.05). AFE77S AAEHS ul, FEA 2S5 delA s trolua Hol gy} 71U Hlo]d
Zholl felst ztol 7} Q= 21 o= vEp o, AwEA L S adg oA = tholual gl o] g iz gk £-o) gt
ZFol 7} e A o® EFGTHp<.05)<Table 5>.

Table 5. Comparison of PEF values between groups

Variables Dynamic taping group Kinesio taping group  Control group F(p) post-hc.)c
(n=17) (n=17) (n=17) analysis
Pre-EMG 57.5248.47° 56.24+7.25 64.31+£5.87 2.068
Post-EMG 64.88+11.84 53.84+3.65 64.07+9.27 AB,A|C
LatGCM
Difference 7.3649.15 -2.40+4.39 -23+5.17 4.181(.030)*
t(p) 2.668(.024)* -1.339(.238) -112(.915)
Pre-EMG 55.17+6.01 53.97+8.61 63.24+13.46 1.984
Post-EMG 60.87+8.06 56.14+5.29 58.74+7.79 A|C,B
MedGCM
Difference 5.70+5.56 2.16+3.66 -4.50+7.33 6.258(.008)*
t(p) 3.398(.007)* 1.446(.208) -1.503(.193)

*MeantStandard deviation, *p<.05, LatGCM=Gastrocnemius lateral part; MedGCM=Gastrocnemius medial part;
Pre-EMG=Mean of the pre-test value that last 3 times median frequency; Post-EMG=Mean of the EMG value after
substituting the last pre 3 count times.

V. 1 &

B AT dels el ue vk 392 SuEE U AFYe) o)Xt 3E dobnia WA,
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-1 A3}, HRT 3315 tho|ubu] glo]sg oA AP A o] v 8] AFE A A -2 8HA] Z7betd o, 7 7t
Hl el A vrojupe] Holg o] 71ulAle Hlolsg s} thxtel ulsl FolskAl T71skRIE S Takare] 71E7]
v BAAXCE Folgt Aol 7b EREA] 9FEAIRE, PEF W el tiste] tho|upE] glo]g e A A ALl v E]
AN FokEE el SRR e, 3 BIEANE fel@ 2ol viehieh

= 04?011*1 793 HRTE Wb 3929 2478 9 291258 B718 5 910h= Hebert-Losier 5(2017)
o) ATANE vigow 2y REE 245 9)ste] ALESISIth HRT TId 232 wakay] %k glow
e w Ao RE BE §49 AR, 2UE AE 5 AR 5 Je Y SYRT L AX 50|
1 T5 &3l AR AKPires 5, 2020)
Eﬂol 3 Ao wh} 2y 250 v X= Jeke dolry] 93t AL 2 Fu AHE o] fE=Y], dnkA

o
i

= 1]
o% olg¥E WFE Fw T T Tt ©]-&-F tH(Thongpanja &, 2013). <ol |27} 24
T Aol M AFa o] IFHL2 Frhska uFvkE oS A o fHashe Fakas AdEY ] W)
S g1 Qv T el o] e APed o Ak L0 W), 5 W pH W3}, A 1ol
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