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Purpose: This study was aimed to identify the effect of taping applied to both hamstring on the horizontal velocity
of the center of mass (COM) and the angle and peak angular velocity of the knee and hip joints in the sagittal
plane during the crouching start.

Methods: Seven elite sprinters (three male 100-m sprinters and four male 400-m sprinters) who enrolled in Korea
National Sport University and placed in the National Sports Festival participated in this study. The crouching start
is divided into four separate phases by the five events: set position (E1), rear block exit (E2), initial contact of rear
leg (E3), take-off of rear leg (E4), and initial contact of front leg (E5). The angle (°) of knee and hip joints in each
event and the velocity of COM (m/sec) and peak angular velocity (°/sec) in each phase were analyzed before and
after the application of kinesiology taping (KT) on both hamstring and placebo taping (PT).

Results: There were no significant differences in the velocity of COM and the angle and peak angular velocity of
knee joint among the taping conditions. In 400-m sprinters, the front hip joint with KT or PT flexed less than without
taping at E1 (p=0.039), E4 (p=0.018), and E5 (p=0.018). Also, during the phase from E1 to E2, the rear hip joint
with both KT and PT extended at lower angular velocity compared to without taping (p=0.018).

Conclusion: While taping may be a beneficial practice for elite sports performance, the application of KT on both
hamstring does not enhance sprinters’ start performance.
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Table 2. Velocity of the center of mass in the upward and forward direction depending on taping conditions

Velocity (m/sec)

Sprinter Direction Tap!r!g
condition P1 po P3 P4

100 m (n=3) Upward NT 0.01£0.02 0.10£0.22 —0.01+0.12 0.01£0.25
KT 0.01£0.01 0.10£0.22 0.02+0.11 0.04+0.28

PT 0.01+£0.02 0.10£0.23 0.03£0.12 0.04£0.31

Z (p) 2.000 (0.368) 0.667 (0.717) 2.000 (0.368) 2.000 (0.368)

Forward NT 0.34+0.10 2.66+0.10 3.47+0.01 4.07+£0.87

KT 0.27£0.18 2.69+0.05 3.58+0.08 4.22+0.06

PT 0.38+£0.24 2.67+0.11 3.52+0.07 4.16%0.04

Z (p) 0.667 (0.717) 0.667 (0.717) 4.667 (0.097) 4.667 (0.097)

400 m (n=4) Upward NT —0.03+0.09 0.06£0.12 —0.04+0.10 —0.18+0.16
KT —0.03+0.06 0.11£0.14 —0.01+0.11 —0.10+0.16

PT —0.03+0.07 0.06+0.15 —0.04+0.13 —0.20+0.23

Z (p) 1.500 (0.472) 1.500 (0.472) 3.500 (0.174) 6.000 (0.050)

Forward NT 0.58+0.52 2.56+0.14 3.42+0.22 3.97+£0.24

KT 0.48+0.34 2.57+0.26 3.41£0.25 3.93+0.32

PT 0.39+0.18 2.66+0.11 3.45+0.24 3.97+0.29

0.001 (0.999)

3.500 (0.174)

0.001 (0.999)

0.500 (0.779)

Values are presented as meanzstandard deviation unless otherwise specified. Positive value (+

forward direction.

NT: non-taping, KT: kinesiology taping, PT: placebo taping, P1:
exit to initial contact of rear leg, P3: from initial contact of rear leg to take-off of rear leg, P4: from take—off of rear

leg to initial contact of front leg.

120 | CHBtAZ=O[3L3|2|

) means upward and

from set position to rear block exit, P2: from rear block



. "ol XEoll |mE e

y 2EE $59 259

i)
g

Al
~

HE 9202 |5 cem
(Fig. 2B)™.

Bolal 917 41

3. A= &AM

RE 2470} AFEZHS IBM SPSS Statistics version 23 for
Windows (IBM Corp., Armonk, NY, USA)E o|-&3}o] 7|&5A
T2 AESIGAL, 7 o[HlES} S7to] dis o] A& ’“EH"ﬂ
e 259 HQlY AolE Felsty] Yo Zswt A4
(Friedman testys AA|5H 00, AFXHAL 459 Raey
A% (Wilcoxon signed rank testy ARS-oFT L& 7149 -9
TE2 2=0.052 HAs}3Tt

T

2 1

L HO[E HE0 mE

Hlol 28] w2 2ek9 ArkEo] 77k COM 0|54
Rolg W T A7) ARES WG] BE TN COM
o541 0] thgt Aol ERiR] QSkek(Table 2)
2 EHIOIY M0| DHE AlAPIOIMS A2 2
=9 HO Z&E X0

Eo]g 28 mE Z2HpA AEES] oMEHE

UHSH 0|5S&E H0]

3 Jged

ot &g

2% 2ol HI AT AT}, 100 m AZHE = HE AJ-A
T} FE YP9HE 4% ZolE HolA| Ygkort 400 m
AT 9] JUTE ZAwht AlolE Hol] okhTable 3).
a2, 400 m AZYE 9] AL, El A4 KT 8§
0] YA ZHE(106.12°44.84°)7F Blo| W AL 7 (85.07°+
5.29°, p=0.048)} PT & 3(81.96°+9.18°, p=0.048)5} Tt
T A0E Uit JudY] F3o] g Hof 9l&2 FRlsiyin
(2=6.500, p=0.039), E4%} E5 A A% KT 28 39| Y534
7 (Zh2E 105.71°413.37°9F 139.58°+4.91°)7} PT 24 32+t
94.02°+8 86°9} 128.56°46.93%; Z+Z+ p=0.0487} p=0.048) 5.t} 7
on gloju AL Azt 90.85°+11.71°9F 122.53°49.78°; Z+z+
p=0.0487F p=0.048)ETt: 2 Ao 2 AL Z=
-8.000, p=0.0187} Z=-8.000, p=0.018).

Hlo|g A& w2 I AREY A7k JgHd Hof
Z&T 2ol H|wEASH A7, 100 m AZEE TLE AF0]A
T} FHEo] YYTd AEE 2jo|E HolA] F%OL: 400 m
ARYEE P9 YYBE 445 Aol § HolA| gt
(Table 4). 184, 400 m _E I E] Sldko] AL Pl 7oA
glo]g A8 A9 oYy ZF4&1(-327.27°436.34%sec)= KT
(-277.56°£25.88sec, p=0.o48)9} PT (196.86°£76.60°/sec, p=0.043)
g FHTH 32 Fo= Folxof, go| A& H9| YPHE]
A B AEE7} ] w2 RO HEIHTHZ=-8.000, p=0.018).

Table 3. Hip joint angle of rear and front leg in the sagittal plane depending on taping conditions

Sprinter Leg Tap!ng Anle ()
condition E1 E2 E3 E4 E5

100 m (n=3) Rear NT 112.54+5.49 140.15+£4.70 108.01£6.72 178.48+8.88 137.83+11.83
KT 114.18+5.69 141.20+7.46 107.25+£5.04 181.20+£9.48 148.99+24.87
PT 113.24+4.22 141.324+6.41 109.65+9.24 182.03£8.23 157.97+£21.67
Z (p) 2.000 (0.368) 0.667 (0.717) 0.001 (0.999) 2.000 (0.368) 0.667 (0.717)

Front NT 81.72+£3.12 120.04+5.59 170.60+7.40 89.45+7.67 137.44+6.14
KT 100.44+7.28 107.71£7.28 143.91+1.04 91.73+7.17 118.25+12.18

PT 80.81£3.75 114.58+14.36 168.26+£2.95 88.08+6.32 121.97+£14.01
Z (p) 6.000 (0.050) 2.667 (0.364) 4.667 (0.097) 4.667 (0.097) 4.667 (0.097)
400 m (n=4) Rear NT 108.90£11.55 127.63+£12.76 102.24+£5.62 170.53+4.59 156.42+10.19
KT 108.54+£11.23 129.05+£11.10 102.14+£4.16 171.85+£5.95 147.49+19.84
PT 105.87£10.71 130.96+9.70 100.73+£6.53 170.93+3.01 157.65+10.68

Z (p) 3.500 (0.174) 0.500 (0.779) 2.000 (0.368) 0.001 (0.999) 2.000 (0.368)

Front NT 85.07+5.29 110.36£11.17 167.58+6.81 90.85+£11.71 122.53+£9.78

KT 106.12+4.84 115.37£2.13 137.16+£9.87 105.71+£13.37 139.58+4.91

PT 81.964+9.18 1138.30+6.98 168.71+4.14 94.024+8.86 128.564+6.93

Z (p) 6.500 (0.039) 2.000 (0.368) 6.000 (0.050) 8.000 (0.018) 8.000 (0.018)

Values are presented as meanzstandard deviation unless otherwise specified.

NT: non-taping, KT: kinesiology taping, PT: placebo taping, E1:

set position, E2: rear block exit, E3: initial contact of

rear leg, E4: take—off of rear leg, E5: initial contact of front leg.

393 A3Z 2021 121



T Kim, et al. Kinetic Analysis of Crouching Start Depending on Taping

Table 4. Hip joint angular velocity of rear and front leg in the sagittal plane depending on taping conditions
Sorinter Leg Tap'!ng Angular velocity (°/sec)
condition P1 p2 P3 P4
100 m (n=3) Rear NT —282.35+44.85 506.21+59.80 —491.33+49.46 237.44+112.03
KT —331.67+£53.02 552.92+27.75 —495.68+38.23 316.79+111.96
PT —231.16+£57.82 535.98+24.76 —493.86+16.96 318.05+76.31
Z (p) 2.667 (0.264) 2.667 (0.264) 0.001 (0.999) 4.667 (0.097)
Front NT —293.98+52.96 —445.21+13.50 631.72+38.88 —594.99+249.97
KT —284.59+24.78 —451.84+35.31 615.01+£27.81 —601.47+167.76
PT —291.20+57.84 —447.09+£23.38 638.82+17.60 —455.06+73.64
Z (p) 0.667 (0.717) 0.667 (0.717) 0.667 (0.717) 0.667 (0.717)
400 m (n=4) Rear NT —327.27+36.34 331.62+128.32 —420.07+51.92 97.75+151.87
KT —277.56+25.88 354.29+138.84 —439.77+60.51 144.71+£116.70
PT —196.86+76.60 387.77+£113.97 —414.61+38.52 190.15+113.45
Z (p) 8.000 (0.018) 1.500 (0.472) 1.500 (0.472) 4.500 (0.105)
Front NT —225.29+104.52 —433.88+62.92 543.94+17.79 —356.79+125.42
KT —244.33+102.17 —4338.70+96.80 555.69+30.89 —444.63+175.55
PT —271.73+£61.36 —444.10+55.21 551.59+44.82 —345.88+133.09
Z (p) 3.500 (0.174) 2.000 (0.368) 0.001 (0.999) 2.000 (0.368)

Values are presented as mean=standard deviation unless otherwise specified. Positive values represent angular velocity
toward hip flexion.

NT: non-taping, KT: kinesiology taping, PT: placebo taping, P1: from set position to rear block exit, P2: from rear block
exit to initial contact of rear leg, P3: from initial contact of rear leg to take-off of rear leg, P4: from take—off of rear
leg to initial contact of front leg.

Table 5. Knee joint angle of rear and front leg in the sagittal plane depending on taping conditions

Sprinter Leg Tap!ng Angle ()
condition E1 E2 E3 E4 E5

100 m (n=3) Rear NT 122.70+9.96 130.75+9.08 108.044+9.59 155.45+6.54 73.90+24.53
KT 123.8846.91 136.301+5.06 105.28+6.78 151.00+7.41 82.84+30.06
PT 123.86+10.12  139.02+8.64 103.43+8.89 156.00+3.12 98.10+22.68

Z (p) 0.667 (0.717)  0.667 (0.717)  2.000 (0.368)  0.667 (0.717)  0.667 (0.717)

Front NT 101.44+10.59  109.43+2.65 142.26+5.44 93.75+10.78  130.90+13.51
KT 100.44+7.28 107.71+£2.28 143.91+1.04 91.73+£7.17 118.25+12.18
PT 100.794+9.85 110.08+1.93 136.73+17.75 98.53+6.88 119.45+14.65

Z (p) 0.667 (0.717)  2.667 (0.264) 0.667 (0.717)  2.000 (0.368)  4.667 (0.097)
400 m (n=4)  Rear NT 120.80+10.19  129.82+10.98  128.72+7.40 162.29+4.56 97.25+12.57
KT 121.39+8.61 131.06+12.07  126.62+6.60 160.51+1.55 85.40+16.97
PT 114.554+8.06 129.99+11.97  127.07+7.78 158.12+1.40 100.01+10.47

Z (p)  4.500 (0.105) 1.500 (0.472)  3.500 (0.174) 1.500 (0.472)  2.000 (0.368)

Front NT 107.33+3.53 114.39+3.36 140.53+8.64 110.54+16.76  139.56+4.21

KT 106.12+4.84 115.37+£2.183 137.16+9.87 105.71+£13.37  139.58+4.91

PT 103.06+6.97 113.67+2.97 140.06+8.52 108.07+10.76  141.57+7.31

Z (p)  3.500 (0.174) 1.500 (0.472)  2.000 (0.368)  2.000 (0.368)  2.000 (0.368)

Values are presented as meanzstandard deviation unless otherwise specified.
NT: non-taping, KT: kinesiology taping, PT: placebo taping, E1: set position, E2: rear block exit, E3: initial contact of
rear leg, E4: take-off of rear leg, E5: initial contact of front leg.
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Table 6. Knee joint angular velocity of rear and front leg in the sagittal plane depending on taping conditions

Angular velocity (°/sec)

. Taping
Sprinter Leg condition o - o3 o1

100 m (n=3)  Rear NT —296.30+01.33 701.83+£50.24 —463.40+136.03 312.89+226.08
KT —235.85+124.42 743.24+55.88 —494.07+68.25 209.85+243.31
PT —274.30+£108.32 779.61+66.81 —524.20+55.49 269.43+293.66

Z (p) 0.667 (0.717) 2.000 (0.368) 2.000 (0.368) 0.667 (0.717)
Front NT —149.07+£74.76 —621.41+£74.36 710.58+38.96 —810.96+262.51

KT —134.91+£42.79 —627.01+£57.93 695.52+15.90 —878.05+87.10

PT —160.25+68.37 —626.32+83.82 761.62+60.06 —892.32+39.10

Z (p) 0.667 (0.717) 0.667 (0.717) 0.667 (0.717) 0.667 (0.717)

400 m (n=4) Rear NT —330.92+137.97 515.64+74.72 —982.54+42.01 209.124+90.31
KT —363.20+121.26 558.92+108.22 —408.13+£72.19 210.55+456.92
PT —290.21+109.50 554.05+118.72 —371.62+71.27 92.27+492.37

Z (p) 0.001 (0.999) 1.500 (0.472) 0.500 (0.779) 1.000 (0.607)
Front NT —146.11+£102.22 —654.19+49.64 643.06+38.96 —667.86+169.36
KT —169.88+91.29 —648.50+£75.07 709.01£101.06 —723.45+155.29
PT —175.84+£100.73 —658.20+£66.52 664.95+75.27 —652.02+184.45

Z (p) 0.001 (0.999) 0.500 (0.779) 1.500 (0.472) 1.500 (0.472)

Values are presented as mean=standard deviation unless otherwise specified. Positive values represent angular velocity

toward knee flexion.

NT: non-taping, KT: kinesiology taping, PT: placebo taping, P1:

from set position to rear block exit, P2: from rear block

exit to initial contact of rear leg, P3: from initial contact of rear leg to take-off of rear leg, P4: from take—off of rear

leg to initial contact of front leg.

393 A3Z 2021 | 123



T Kim, et al. Kinetic Analysis of Crouching Start Depending on Taping

- ol | %= A0 A7t
SAY 77152 AHE SYSHE OME} 7P—‘%7¥°1W

489 w2 7}*%7}011&4
COM OI54 AolS SIgehd o §ojuld 3uE A3Y
% 98 Ao AzEn:

19824 Atwater'9] G1E Ao 2 ANIE A7/
FAyoL7] Yol H|A A (set position)of| A 7H4} o] AFA O] AlA| R
4o 918 BT Feont, AnAH A B4
ujet FHAA| B3 9EA DR A9 FH[AA] digt HHE
Alg3ke dlofle of#tzo] Ant T2, duhdoR JYdde
ofAE R &o] YA ot ofTE L ST HTh= dFol
SIA| 3o s, bt L] T2 77 90°-110°9F 120°-135°
Ael] A=E fAste] AlFo] 4 Wo] HA|SHES: sfof gttt

1 A9Ey ek, Znjoll A gl 242414 7] $% (International
Amateur Athletic Federation) To| 2T 2|71 SAM7] df3]9

ASA0] 248 YA ATHE (100 m 7]E 1003 sec)] AELE
528 BT AL A2 AN 9ET HE 29
2 27 91.0°9} 120.7°, ¥ET} HE JYBEL 247 37.6°9%
712090 ¥l olgrelo} 44 8] A4H0) 243 4 And
Elo] Al Ao T} & ZEPEL 27 03069} 11617
Q23 HE JYWAL 44009} 626°2 BlEo], A7]Eo]

O 55t Mp0] ZHAAE i 2234 0] Hol 2%y okt

Jd#Ao] Folo] ZHAHBE oJgAo] 97}t § &1 A=
o) ¥ YEOR YT 4 = AAE Hshe Aoz Az,
£ 7o)t He doly 480 UL 9% HE 52
W3 5% YR Azl Ho|2 Hol gkor), I
Oété?ﬂf‘a% Elo] A& A(85.07°)2F PT 2§ 3(81.96°) %t
KT 2§ 31061299 257} 8 F7}5t0] J9aad] 3ol
Rﬁlﬂi Gase A0 BT, Ftol ARo]q Hoja
A o] Aol &3t AGoINE YR Flo|
Fase o] Tellet. ole Aske JYBA PIUE
# S4U1 57 8489 Y4502 2 UAmbiiny)
= T2 25% =9 AEE AMgste] KTS
o] %= 740.% %Wﬂi, ojgfet AEe
S A0 WHE. T2y g3
oflo]d AZzof Fofste= 20tf A7T U] FHH Lo

KTE Zg3sto] 1 avhs gt A7 A gloj:g 24 302
4 39 Zof Fdrhe]2e] Aol S7HH A B sl
ol K7} 359 7|AFE71E AT AETeEn §8 oot

(stress relaxation) @Ao] HHAYSH AL 4= Ity A9ttt

e

I

J

\l

ko
1
J?l

124 | CHSEAI =O|5HS|Z|

HA9] ZF: I (angular velocity)e= B3 T AXZ S5 &
24 0] o} i) SAOILRS Felote Y 5 S
qﬁ }“"E 4 E‘31_]'5(1110111611‘[)“ Hoto] EO]W

o
I
i
mN

N
i)
fo
S
ity
o o
>
e 3
;
ofr
ol
lr
ool
(o]
_>.i
Jzi
oXx
rL
_m

l

lzl
hi‘
ol
H1 ©
_\|I_,
- <
@ i
2, o
5
jg
A_ i

o 5H’~‘i§ —’F 9&‘3} H‘ EH‘* ’\”‘7451 ‘:H*JOE Oﬂ’q
73780 h2 gF sty Ao)g gHgt Ao
A % ARRIES] GPRET 7504 Bl tie 24t
7 307.6%/sec®} 416.2%sec)7} H] -4 AZE(ZHZF 133.1%sec}
148.5%se0) KT} & 208 e, W7]o] 4= 4ol AXd
E|(100 m 7]2 10.65 sec)?} 184] 0|5t ALE|(100 m 7|2
1121 sec) 9 164] 0J8F ALIE|(100 m 7|2 11.56 sec)S THAFO.
EE0A Hloju= AERY o] AH HE et A7
oA AYsk= 9 Aol & vl EAS A3, 49l ATLHE
7F A 47 H7E 9t o] FEHEO|A B & o] sk
Ao SAHUY, B dolAE FrelT gow 24 ojn
of tE Wiy F FEHEY Y JUTHEY 445 Aol
SHIE|A] 2ok, o) Yo UdtA| F7E &2t
KT (-277.56%/sec)2} PT (-196.86%/sec) ZA-&o0] Ho]H &
A(32727%sec) B} B HF0 2 AATE 98] FANAL
S 9T 4 YT, HILENSE o2 FyTeIel KT
A8 A7) 2 534 3 Holg BT BT ol
g A5G B4 o5 SH4 2eo| o BT A
HURT, o] A & 1FAT A Ho|Lo] 93
ATEE o5 A=L 23 71458715 A=StL ojAo] &5
Fone iy SAPOA 20| 71 45 U5 394
0] 9 A0 AZE. 3T AFAHE AZ2 UFE
NEOR F B ATIYE o2 dold 48 TS
o 1 a%E 22T 27} I8 Aoz 4z,
197065} Kenzo Kaseo] O[3} 7A8Hel KT 19884 4222l
g AHOE ATE FYol 2EAA A 9 AT, 24
% 97121 4 59 o 202 W AgE] eI
L KT9| F3HE 4590 98tk @77} Sl grovy
1 Egf e AEHOR ] 57 e 3¢ B
F9of w2t Holg& A&k 7]Ho] tefeti, §3] 543
ol tigt Elojg avE Ao A sHEEL 282
FISHAY HE 59 B 43582 Miske 5 AX= 5
o EAL I F FHIEE AgSAT”. 2y B

AolME dEE DA YA E e AAFATE EY

E%

oy m

ol
—

o2

ol

L



el 9. Hloly Mo w2 329y ARE $xjo) 2xo}

i)
g

1z

2 sl SR P I8 KPR 48006l A1)
23} Belo] 22 A02 BTE AHE ER|HY £
FHozN TA

249 248 54 1Sl 3k A%
ol 7I¥& AHgote] $59 E4& eoto] Hrtotaiat
ek, T2 theio] § AHE 40 9% v 4 %
AAY B4 nEsR] Ha19a, BAE 47] 7|23 $EAo)
57 H4T2e BEA0] £ A4TUNNY BEep
length), B <(step frequency), A|H Z|A] A|Zk(support time), H| 3}
A Sl B £ AR AT B, AL
d2|E dAZ] SR Fste] 4718 o] AFAT
S A # BT ai5LoM, 7} 4ol ol
A SAASA gutster|ol ofigol I AR A7t
Atk 7 ATOAE BAHY 948 9] I R
SIISHL, Hol A A Tefalel T BAG
H W EA3 KT f3to] ot @44 w2 A72%E =52
% 9 Aol

2, 97T 254 FEuEd A4S A
7] Sigk ol B8 COMe] ol54ES} Jp Pens
o $310 3 740 W0k Sl Falo0s T
A

ll‘

J

E 558 BT Yol A S Hol g
Aoz weEs, 25 Aol 849 277159 998
A TR e Tetelel Aol B3k HaIg Har)
g Aot}

Conflict of Interest

No potential conflict of interest relevant to this article was

reported.

ORCID

Taegyu Kim https://orcid.org/0000-0002-4406-4415
Jong-Chul Park  https://orcid.org/0000-0002-2530-0339
Jae Myoung Park https://orcid.org/0000-0003-2035-5805
Hokyung Choi  https://orcid.org/0000-0001-6324-7893

Author Contfributions

Conceptualization: TK, HC. Data curation: JCP, JMP. Funding
acquisition: TK. Writing-original draft: all authors. Writing-review
& editing: TK, HC.

10.

11.

12.

. Colyer SL, Nagahara R, Salo AL

References

. Sandamas P, Gutierrez-Farewik EM, Arndt A. The effect of a

reduced first step width on starting block and first stance
power and impulses during an athletic sprint start. J Sports
Sci 2019;37:1046-54.

. Pavlovic R. Differences in time of start reaction and achieved

result in the sprint disciplines in the finals of the Olympic
Games in London and the World Championship in Moscow.
Sport Sci Pract Asp 2015;12:25-36.

. Bezodis NE, Willwacher S, Salo AIT. The biomechanics of

the track and field sprint start: a narrative review. Sports
Med 2019;49:1345-64.

. Debaere S, Delecluse C, Aerenhouts D, Hagman F, Jonkers .

From block clearance to sprint running: characteristics

underlying an effective transition. J Sports Sci 2013;31:137-49.

. Ciacci S, Merni F, Bartolomei S, Di Michele R. Sprint start

kinematics during competition in elite and world-class male
and female sprinters. J Sports Sci 2017;35:1270-8.

. Mero A, Luhtanen P, Komi PV. A biomechanical study of

the sprint start. Scandinavian J Sports Sci 1983;5:20-8.

. Slawinski J, Bonnefoy A, Leveque JM, et al. Kinematic and

kinetic comparisons of elite and well-trained sprinters during
sprint start. J Strength Cond Res 2010;24:896-905.

. Debaere S, Vanwanseele B, Delecluse C, Aerenhouts D,

Hagman F, Jonkers I. Joint power generation differentiates
young and adult sprinters during the transition from block
start into acceleration: a cross-sectional study. Sports Biomech
2017;16:452-62.

Kinetic demands of
sprinting shift across the acceleration phase: novel analysis of
entire force waveforms. Scand J Med Sci Sports 2018;28:
1784-92.

Prince C, Morin JB, Mendiguchia J, et al. Sprint specificity
of isolated hamstring-strengthening exercises in terms of
muscle activity and force production. Front Sports Act Living
2021;2:609636.

Miyake Y, Suga T, Otsuka M, et al. The knee extensor
moment arm is associated with performance in male sprinters.
Eur J Appl Physiol 2017;117:533-9.

Nuell S,
differences in thigh muscle volumes, sprint performance and

Illera-Dominguez  V, Carmona G, et al. Sex

mechanical properties in national-level sprinters. PLoS One
2019;14:¢0224862.

. Nuell S, Illera-Dominguez V, Carmona G, et al. Hamstring

muscle volume as an indicator of sprint performance. J
Strength Cond Res 2021;35:902-9.

393 A|3Z 2021 | 125



T Kim, et al. Kinetic Analysis of Crouching Start Depending

on Taping

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Morin JB, Gimenez P, Edouard P, et al. Sprint acceleration
mechanics: the major role of hamstrings in horizontal force
production. Front Physiol 2015;6:404.

Song CY, Huang HY, Chen SC, Lin JJ, Chang AH. Effects
of femoral rotational taping on pain, lower extremity kine-
matics, and muscle activation in female patients with patello-
femoral pain. J Sci Med Sport 2015;18:388-93.

Lau KK, Cheng KC. Effectiveness of taping on functional
performance in elite athletes: a systematic review. J Biomech
2019;90:16-23.

Kase K, Wallis J, Kase T. Clinical therapeutic applications of
the Kinesio taping method. 2nd ed. Albuquerque (NM): 2003.
Gomez-Soriano J, Abian-Vicen J, Aparicio-Garcia C, et al.
The effects of Kinesio taping on muscle tone in healthy
subjects: a double-blind, placebo-controlled crossover trial. Man
Ther 2014;19:131-6.

Mak DN, Au IP, Chan M, et al. Placebo effect of facilitatory
Kinesio tape on muscle activity and muscle strength. Physio-
ther Theory Pract 2019;35:157-62.

Lins CA, Neto FL, Amorim AB, Macedo Lde B, Brasileiro
JS. Kinesio Taping(R) does not alter neuromuscular perfor-
mance of femoral quadriceps or lower limb function in
healthy subjects: randomized, blind, controlled, clinical trial.
Man Ther 2013;18:41-5.

Hsu YH, Chen WY, Lin HC, Wang WT, Shih YF. The
effects of taping on scapular kinematics and muscle perfor-
mance in baseball players with shoulder impingement syndrome.
] Electromyogr Kinesiol 2009;19:1092-9.

Robertson DG, Dowling JJ. Design and responses of
Butterworth and critically damped digital filters. J Electromyogr
Kinesiol 2003;13:569-73.

de Leva P. Adjustments to Zatsiorsky-Seluyanov’s segment

126 | CBtAZ=O[5H3|3|

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

inertia parameters. ] Biomech 1996;29:1223-30.

Someeh M, Norasteh AA, Daneshmandi H, Asadi A.
Immediate effects of Mulligan’s fibular repositioning taping
on postural control in athletes with and without chronic ankle
instability. Phys Ther Sport 2015;16:135-9.

Lumbroso D, Ziv E, Vered E, Kalichman L. The effect of
Kinesio tape application on hamstring and gastrocnemius
muscles in healthy young adults. ] Bodyw Mov Ther 2014;
18:130-8.

Farquharson C, Greig M. Temporal efficacy of kinesiology
tape vs. Traditional stretching methods on hamstring extensi-
bility. Int J Sports Phys Ther 2015;10:45-51.

Simmonds MJ. Pain and the placebo in physiotherapy: a
benevolent lie? Physiotherapy 2000;86:631-7.

Kim TG, Kim EK, Park JC. Immediate effects of sports
taping applied on the lead knee of low- and high-handicapped
golfers during golf swing. J Strength Cond Res 2017;31:
981-9.

Coh M, Peharec S, Bacic P, Mackala K. Biomechanical
differences in the sprint start between faster and slower
high-level sprinters. J Hum Kinet 2017;56:29-38.

Atwater AE. Kinematic analyses of sprinting. Track Field Q
Rev 1982:82:12-6.

Lee M, Chan M, Otsuka M, Boey D. The effect of visual
gaze location on block-start biomechanics in athletics. ISBS
Proceed Arch 2020;38:508.

Mentiplay BF, Banky M, Clark RA, Kahn MB, Williams G.
Lower limb angular velocity during walking at various
speeds. Gait Posture 2018;65:190-6.

Csapo R, Alegre LM. Effects of Kinesio(R) taping on skeletal
muscle strength: a meta-analysis of current evidence. J Sci
Med Sport 2015;18:450-6.



