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— TR

R - EE R 2SI S5t E
RERER—ER 7y » BEFE A @AY B U7 =(
K EE B HRE S - W EE R
JEH B3 (Weakley et al., 2023) - Z &R
[F) 288 Sl 0 e T R IR - H AN P B &
8 ARk EE FE RO A 2 EEh 8
MR EE JIRBAJTE - TR AR SR AL A2
HREN EHERERARE - I - #EZAMH
JIEI R I 5 BRI 2 B A Bl R RE A
THHECHL AT RE S 07 A #F £ e (Stricker
et al., 2020) » {E{757 AT AE R Ry i Eh g 0 Y
RERMAEANE - MEZEEETHE I
R it R e e (P B AR R Y R

LETRET R VLBt T
i B AR AT B ST SR T
BEL 77 3l 48k B DA 5 B Y 22 )l 4R 2k s b 2
Thie » DB E o B B R B B AP AV LR -
B2 HBEIEL A ETRARNIINER
BN TSR - AR AT E L SN
B 5% 77 (Duhig, 2013; Faigenbaum et al.,
2009; Lloyd et al., 2014) -

—R g KX 7 (one repetition maximum,
IRM) g - 2 57 A5 )R8 e AL T 2B 1 H.
AT EE IRM Btk BITEE
Flsk s TV EEE - 2 H AT B 8 ket
S5 Sy 772 (Grgic et al., 2020) © [fij H. -
EEREREANBNEENEET  KIEE
TERR AR TT IRMOHIES: - SRR o B ofa
2274 (Faigenbaum et al., 2003) °

Milliken et al. (2008) 5 H » 51 % # /T

IRM M - B T HREAAHFE AN BHEE
58T MIEE B RN AR o (E
& R RSTHYERH  DIIREHEE
fEFemE g N AT - A Red e K E S AR
b - CEAERRA - BR/NEREE 2 B 7R A IR
AYIEEE > HS B/ INER B AE BT TR B e e
IR 7 - TS R T AR PRAUAE B 56 2%
R E A BERNITE  MABERANEE
RS R R AR Y B R AT
il =E 4R - NMEREFREFHRN
e S A E R ARNEE Wik &
T R v B B SR 0 B R E A
AR e ER% = P (U IRM BRIy 7%
DI &R AE s > WgE A
FIREE -

HEEEEHALTHBANER  ZEZ
RN B AR i E SR - (R RAES
& EE BRI R EAL (isometric
mid-thigh pull, IMTP) ~ & {g JJ (peak force,
PF) f{18% JJ3& (rate of force development, RFD)
RE S WUEB) BV KBRS HELE IR
MIEETT - ELELEE IRM OGS - H R ik sy &
K> FES5EYE - IMTP Mk - 2 PUEDIE
BB - RHUAR ] E AR & 7Y
B B LT - I B 28 E S8l (power
clean, PC) E{F25 —fUAIfirE » {EIL A & #E
THERREAEN B - HEHERR =R/
R (BR - B~ 9] AR - OB R SRR
mRRNERNDENES  HR A EEES
7 9 5% 7R AR AR AT (Stone et al., 2019)
Beckham et al. (2013) AYRHZT 253 » MR 2
AR EZ AR AT - IMTP PF BLERE SR
B RSAIAERAME (- = .83-.84) » De Witt



et al. (2018) HY Wf 5 5 4 » IMTP Ei fif 22
IRM 2 [E EL A B TEAHRE (r = .88) » IMTP
A DU Rtk | KA BV 7% - T H
B IRM RIEBAHLE - fEsRE 2
ATRERNHBEEEIZN - A {ELE - IMTP g
R REME/VFERS - HEAFER T
Moeskops et al. (2018) DL 38 & 5 & Bl /I
FrERMRE S HRERA R RERE
B NBHHERE N - 5 B E T 8t i B
TER Al » (58 F A JIAR AT IMTP ]I B AR 5
S EEANTT AE PFFIMHE T & (relative
strength, RS) FEE - #WEA RFHIEL
M7 H. IMTP 5 Fr 5 22 82 5 Hy £ o A~ B EE
IRM MR ZAE - 2 44 BETEIFHED
Jiz

BT (load cells) #ad 2B M MEE
MNNENERE  BEREZIHR  £i8
% B AR R e A b 3 B T 280 &
M AP RIEBRET J19E - 2 — &
LTS IR R H 28 - EE I EEAEME
Tl o BIA[BURHEEJJH{E (Al-Dahiree et
al., 2022) - FTHEAK - (EHFEITTE M
ETT IMTP 58 Ry 2 & S E AL
& /52 (Oliver et al., 2022) -

Romero-Franco et al. (2017, 2019) LA
(R M RS 8 5 - i R A BT
fir 17 BT A FE R TR ARSI 5L - %
BUR S AT T R B AL M B 8 7R )
st EA RSB - James et al.
(2017) HIBHZELLEA 6 {15 H B T3 4R 48 B
Y e R B AT R B SR 52 S 3 Kistler
JHI 7 A A1 Scale Components faf 22 ¢ IMTP
PF - B 2800 & 72 4 ) & A =C0R R 4 I

BN E A ETTE R PR

FHHE - 2EHREEBEL A5 HE
48 {7 BB 7T #E 1T IMTP JHI B Fy J& 7519 PF
B W R R KA IR KEEEZ 2 A R
iy - 5546 > Till et al. (2018) DL M:FH /D4
HE B LR 5 o LhE AMTI A )R B
T.K.K.5402 B #f f=f & 7¢ 1F IMTP #y PF i
S8 - SH N ER PF B RERAYH
1% - Montoro-Bombuet al. (2023) DIEEHF
FIARREAE BT R tEEL T Kistler
I 174 8 70 4F IMTP (/] PF #1 RFD F 5
b MRS ERETSAEEER -
Pichardo et al. (2024) DLE A (KHHE 7548
KERNFERTE R SR EE
a7 B 7T BRI A IMTP #2 (F 6y J7 ZUR1 e+
BHR fig B AR E] - (8 R AR P
FHY 12K B S B RS R A8 E AR
[EJHRF I e [5) N T > 1 £ BE T T RS- T
FUL 275 288 1T B 68 9 i ) 1 B T AR
71 (B EiE T o FTERSAY P EVER
Y o BERBTE KL LA EGE DA Fy
WHEES » IR ELHIME - SRR/
B2t R 8 7T IMTP YRR o] 474 -
FEEE P - ik e 0 B o e e o o B0 B
TR iR KR RS B B R ENTT
2 AEBRERAIER T B AS T M Ry atAd i
B 2R3 ) R T R AL A DI REE YT
7% (Guthrie et al., 2023) - | f£ Bk AE JT 5
flif o i & S e RIS RS (McMahon
et al., 2022) - T H Pk (vertical jump, VJ) &
TR B DL S R i B AR TR AR A
BB - PR THEN R EE R B A
VIR % > MEEEERE (squat jump, SJ) ~
K E Bk (countermovement jump, CMJ) &
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Wl R R ENE VERFRCHIE TR E
#7552 (Petrigna et al., 2019) - EEALL »
FREkENENEREEGEERNZ
2 pEs R AERRSEATEDD
B EKAE - AHELZ T IMTP B
EAFHREHL T R RE I E B B T E R
& (Thomas et al., 2015) - Giles et al. (2022)
([l BE ME R 92 45 Y > IMTP (Y ) = =37 61
BIRRE SR (AR - B - B
AL ) ZHEA PERIREAHRME -
Nuzzo et al. (2008) 5t DL & i RHIL I #E
FHY RS Bk = A RBAVE % - R
FrEcERERER T Win& R AER
ri2E CMI B R B - A I i# IMTP RS
SR g Bk B = 1 R S ERAY o

TR BEE R R IR AL 7 - K% DUE E BE
Pl T o R B ] R AR Ry flr B - IR
RHUBFEEIR - ANHYENRR RS FIKG FE
RIZRE A EE AR % (Comfort et al., 2012;
McBride et al., 2009) - Townsend et al.
(2019) ZFLHIJIH IMTP (Y PF Eids (B 7]
g BFBEENM G (r = .50) > HIIHR 50-
250 Zf)Z RFD L 5 /% TR ThA: 44 8
EHIRR (R (r = .42-.62) - 1E1% > JGREMEH]
5 W2 AR Ry B A R i B R B T = 0
R ERCRAVES) & - @ BA E eI
HAEST ~ I - IEREDS) » S BLE )
EHH EL{E#4 (Steenman et al., 2016) - Oliver
et al. (2013) #5H » 5B REHOMERING - 0
BN D F B RN DR 2098 - &
RIVIGIIER ST RS 80 - RItEET &
T AR I e A R T R R LR B AV
R IR 7 B BT A Y S B 2 e T L 1 R 1 4

M3t R ISR » RIS B RRE R T
RuSHY -

TRIZAIESE HEEER F = ma > AL
fe R K 1 Y R/ N RO G B B RO R B Y
SFErERCIELE - ARG EE T BIVEE IR
'E 8 ROEE R RS IR A R B VR (%
u] DUER i B 7 BNTER IR I A B (KRR
M AYRE ] - BURAT W& I P -
Ho g 85 8 = D2 YR 77 FEHL
AWM EAE E—-ZHhEEETENRE
71 2SR E U AERE J) (Haff &
Nimphius, 2012) - James et al. (2023) AY[a]EE
WgesEt - TREAARETRE - o] UE#E
FEHGAZE & - B—EE  #AR
IF] Y 28 B R D5 ORI R Ry (R > LR R
HRENEERL /7 (fast dynamic strength) DL CMJ
FIFRREER R AR ERTEIREALS] (heavy
dynamic strength) DI & 8% ~ B 22 - fl
HERUFR 5 B3] (explosive strength) 51
R E AR TIERET] - LLRFD fE AR
i NZFE F AL ) (maximal isometric strength)
DL it 88 B 61 /5 Y BN 1R R X7 > DA
IMTP ~ E R 58 AR KEISD
(reactive strength) J& & B {F g > HlL A B
O B 0 [ O A B YRR - DAYR T Bk
(drop jump test, DJ) & 10/5 B4 BkEEHIES: A
K& EEIENZERKERIIIR
oo AN[EIFfERERY PF > mJBEURAEHY ]
BRE > #ERTF R EEREHL AT E
AE - BEERGE T E D) -

e 78 (555 FH 467 BB T HETT IMTP 5% - %
ARG R/ NE B AT RE R & - HiB A
IMTP HI85E > K26 DUHIIARE R il T



B ERERDE kAT E TR A A
PRIEZAN > HABRZBE/NEEERR AL
o7 Bk R v R R i e o1 2R 2 Y A %
BEUy7EE— P HINTFE - DARR IR BE S L 2

R -

= WFSERVE S

AW FE L B R PR BN ol &
TCAE Ry B K HILTT M ER Bk i v RO A B
RREZ Bt - SGET 22 AR BaR
EAIE NSRS - B DUES) BRTR A
HLIE Ry 2™ > ACHEEDE SR 22 L Sl
SRAB% Ee > L R SR 4 Bl A R B Pl &
RG> BREE - 1SN ET
BB > A REB PR AR SR L AL BR AV
HIROFEH -

e SR RV RN E R =R
b o o P Y A B RS T FURAE - SR A RY
Al&RE > AR KB5S - E i IMTP
HERFTIERSEY PF > W DUE R KA
% B IRM HYEE SR - [ RS A LARZ Bk
R 1 2RI e R 2R S

SRITETALIET ~ BFF - T E TR
8 BT R A FEE RS - BEAR
BRI M IMTP 2 & B AR ERE > B
W NEBE R R BT ERE
HiEw LA 22 HIRE - e g2 BT
R ITE > LA ZE AHE th s & (5
e E T IR R FR AT RIEHIRA (4 -
PAR Bt e KB R LT SR B 2 36 I AH B
M DIFEEH R b 774 - e AR ED
/INEREE P TTENI4R R L B RE AR o o

BN E A ETTE R PR

B~ WF5Es
— PR

AW 5 50 BB R /NS & F®,
V1-13 RE/NEREE (25 L B2 25 fir#ck ) »
S BLEEE R R AR NER R K EEE
BT 224 - At sEItmir
REANBMRZEE —KRAREL (UT-
IRB-2022-075) » WFe S BEFHUIFEEN
HARSIESRFEARHEERE > il
FEEB) A RAVARE - A RES LA -

o HERTEH
(— ) IMTP

B Pasco JHI J7# ( 57 Pasco Scientific »
PS-2142) ( U #H 2 1,000 Hz) i & it H
BUNEE I > AR 2T (275 Chronojump
Boscosystem) ( Hi 5 #H % 160 Hz) [ 1E {2
DA B R 2 2R TR R (E R Y v e
I EREHE B & SN (E S —HIHBA R ML
H ° Chronojump {if 2 7T 0 2 4H N FH B (5 84
By 90— .97 (EE(ABE 3.4 - 6.5%) (Sousa
et al., 2024) o JHER22 B4 R BA 6 A4 1 ORFFAE
130° - HREAEN A EAE 140° > DIRHET & 485
( ZERIE) WE - WAEKBAER LE
T HIEREHA T S B R R E R
B b8 IR R MIBs IR BN ZE (& 1) - IE=X
HERBRAGHT - W95 S BLE TR e AR AL 10
IrSEENG > BLFE 3 R 2 4HAY ST~ CMT > DL
e 6 K 2HHAVRERE - IR Eefr (DL
BE e ) IEFUNEREF - S EEFET
REtRER B - DA K& )58k - R M 77
5% DUi4R sk PF £851 (Comfort et al.,
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1
B E 2 (F IMTP B f| 2815 T E

2019) > JIJIM PF ATIERAGE ARG SR > RS &F
B PF (V) BREVARE (kg) ©

(Z)CMJ
DL PASCO M fJ M & CMI = & > L
PASCO capstone $f 45 50 #5% B 48 - BhEE = S

h=1/2xgx(t/2) g=9.81 m/sec’ (1)

= H7HE o HUBRER S H R B R
T+ BIE 80 L T B 1 7
TR - TSI FIRET:  BIE S
Wi ABIES - EEINAE S BTHE
BT TR R 00° - Bl
ATRESE A S BAET (B - BRI )
DI AIR ) o B A R R
B o EE SRR A R -
FESIBRAT > HEFT 3 202 4 ST RT CMJ 4% »
HE (TR AE (L SR RS0 3 ) » IERNER
BEZE T 2 0 AIBHE IR SEAk - B
HE(TES 3 ZOBR » DURFERCAITET (Gheller
ctal., 2014) - BERRRELUA S8 -

1000

800
600
400

200

(2) s+

(=) 40 ARER|

R SR A R i FETT > (A
B HPEE ( ZEPRIE » no-4128) HEZLM
HOCMBCEALE » YRR - 10 AR 40 &
RALE - %% Smartspeed JUZR £ 47 ( 2B
Smartspeed timing gate system) o JH|&@ FH 1A
RIFTEZE 2815 > 52K 10 3 #EEEAE(bHY
B EE BEG - RFEREHER - B
F S BIERIBIE P IR 4R 1% - FEIE 3
ToOMRCETH (FRE) BRKR £
FIETRIZE 40 /5 KA BRI 2 /D (T R
Ko HERE 3 oy o A ER SR o AILEE
1726 3 ZCHIER > DR RET -

=~ MR

AHFE T E IR LA AT E95L (sample
mean, SM) FIfZ#E (standard deviation, SD)
HEALTHET > LLSPSS 26.0 AT & AT 7
% 25 H B DL Fe 167 B2 T B PASCO I )i
IMTP it 17 & A #H B (% %62 B2 (intraclass
correlation coefficient, ICC,,) - DLl & & I
v H BRI ER a5 b <~ FIRY I SEE T - 55



A > 2 IE B ISR 2 DARY B AR AR 22 A B o
M HEFT A BR M 0 A - AHBRAGR BV A K SE
W B[ ZES (r<.10) ~ 55 (.10 <r < .39)~
5 (40 < r < .69) ~ fEi (.70 < r < .89) ~
JEHE R (190 < r < 1) (Schober et al., 2018) -

2 ik

50 4 11-13 BB/ NERE - Hp BEE
25 %4~ LERE 25 4 o IRERHER 23 A
EERR 1L Waik 4 A B3 A
SERBR LA~ Br R 3 B EEREL
SN (RD > EHERHBREBHZGER (R2) -

[/ NER B A B T R T B

TEFRT BB T BUHIFIH IMTP PF A [E25 ]
Sedi R o SERERN IR AT B SR 740
PRAGEE > HM ASHVBEIL A ZE2MEE
EFEZR > HfFBEZEER 56.65 (n)
WAEE R 79.94 (n) » HAGZEE R 50.3
(n) > BEIR EACAT G Z G REEA K > 2
PR I TR - 467 B 7T AT RE & IR 2R3 -
fE157 & T PF I RS ~ HIJ7# PF FIRS » 5
MRIRBACEE - S59ME CMT R TR B
AEERT > BUERABCME (£ 2) -

% 2 [ 23 S B H AR B IH 2 4
PIAH BE (B - e (& AE Ry TR RS F IS

=1
BHEBRLXEN
EFN (n) EHE (yrs) 515 (cm) RS (kg)
HEE 25 114+0.6 153.0+7.7 414+114
uERE 25 114+0.6 153.2+7.0 45.6 £10.2
2R 50 11.4+06 153.1+7.3 43.5+£10.9
w2
#HIGEIE B 275 R
MEETH H HEF (n=25) LT (n=25) HaBE (N =50) ICC 95% CI
CMIJ-H (cm) 24.90 + 4.00 23.30 + 4.40 24.10 + 4.60 92 .86-.95
IMTP-PF (n) 920.20 +283.300  812.20 + 197.10 866.20 + 247.60 83 72-90
IMTP-RS (n/kg) 22.50 + 5.60 17.80 +3.57 20.20 £ 5.10 78 64-87
LC-PF (n) 863.50 + 295.30 732.20 + 196.80 815.90 + 241.90 93 .88-.96
LC-RS (n/kg) 21.00 £ 5.40 16.60 + 3.20 19.00 + 4.70 90 .83-.94
10 m (s) 2.10 £0.20 220+0.10 220£0.10 80 67—.88
40 m (s) 6.70 £ 0.50 7.00 + 0.40 6.90 £ 0.50 95 92-97
10 m (m/s) 4.80 £ 0.40 4.60 +0.20 470 £0.30 79 65-.87
40 m (m/s) 6.00 £ 0.50 5.70 + 0.40 5.90 +0.40 95 92-97

it 1. ICC {H Ry MIBa 2 R IS RE AT -

2.CI : confidence interval ( {EFEE[E] ) ; CMJ-H : countermovement jump-height ( [Z [F/ Bk & ) 5 IMTP-
PF : isometric mid-thigh pull-peak force ( JHIJJ#KI&{E JJ ) 5 IMTP-RS : isometric mid-thigh pull-relative
strength ( JHI JJ# #H % JJ & ) LC-PF ¢ load cells-peak force ( faf 82 e & {H JJ ) 3 LC-RS : load cells-
relative strength ( RiETTAHE IR ) 5 10 m (s) * 10 A RERIZE (FD) 5 40 m (s) * 40 25 RETRIHRE
(#h) 5 10 m (m/s) = 10 A RERIZEE (AR F) 5 40 m (m/s) = 40 A REFIEEE (AR F) -
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JEICCE 5 .78 » FemifE Fy 40 & Rl
& EAFD 8 ICC {E Ky .95 - {EfaTEE T B 11 77
R IMTP 4H N HHREA %% PF Ky .92 ( (EHEl&
5y [.87-.96]) B1RS K .87 ( (ZHE&EH
[.71-.93]) (& 2) -

3 EF A E T AU IR IMTP 2 AH
BRI AT SE SR > T ETEAIIMN PF 2 B
HIFF IR (= .925) ~ RS AAIEH 58
HYIEAHRE (r = .893) « {£ LR 2288 IMTP
ke CMI & [ Z il > FIFIH RS B2 CMI 1
J& 2 FIRA T EHYIEARE (- = .406) ~ PF Ed
CMJ = FEAHRBHTE R 99 » 7 EJT RS 81 CMJ
= 2 HEA TR IR (- = 484) > PF
B1 CMJ 5 EAHRBEME R R gy -

2
FTETTELRIIAR IMTP #8916 157 20

R AR 7er BB T o B il P B @RI
B2 BT > HIDAR PF B 10 & RETRIFD
BEATENAMER (r=-432) BL10 4
RETFIZREF PR IEAHER (- = 468) ~ B
40 ~ RERIP B EA T EA AN (=
-414) ~ 8140 /> RETRIEEE BA PSR IEM
B (r = .441)  {sfE 7T PF B 10 & R
BEADENEMEEE (r=-539) #1044
R RE S BA RV IEAHR (= .570)
L 40 A RETRIPEEA T EN AR (r =
-.516) ~ B 40 /3 RAETRIARE BA P EM
B (r=.542) -

FER IR o) EETC TP ERHL RS BT
2B BT > WIMRS B 10 2 RERF

(@) 2000 w54
ICC = 0.92; CI = 0.87-0.96 e
A 1500 +
gﬁ 3:-'.”",""
‘E 1000 T ...‘ e
th e B
B LY 2%
AL 5004 ...‘
.~,‘—’
ok
0 500 1000 1500 2000
FETTFRPEHL
(b) w0t T
1CC = 0.87; CI = 0.71-0.93 °
D RELE § we
il [N .s‘_,.'—
-
% 207 v ¢ i
# i
; o..‘
fil 104
L ¥ 3 3 " 3
0 10 30 40

ﬁfgﬁ:gEﬂFEﬁﬂ‘l
it (a) RRIIRETETT PP Z SHPAHBA (RS (b) R BT RS Z AHAAHBH(AEL -
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3
IMTP 2 CMJ & Z FIE R Z R AIMERTIE T
CMJ-H | IMTP-PF IMTP-RS LC-PF  LC-RS  10m(s) 40m(s)  10m(m/s) 40m (m/s)

CMIJ-H

IMTP-PF 0.222

IMTP-RS 0.406

LC-PF 0.292

LC-RS 0.484 ]

10m (s) 0432 0373

40m (s) -0.414 -0.341 0.516

10m (m/s) 0.618 0.468 0.402 0.57 0.545

40m (m/s) 0.674 0.441 0.361 0.542 0.496

. 0 e
#F ¢ CMJ-H (cm) : countermovement jump-height ( 5Z[a/EkE & ) ; IMTP-PF (n) @ isometric mid-thigh pull-peak

force (JHIJIMGIE(E JT ) 3 IMTP-RS (n/kg) : isometric mid-thigh pull-relative strength ( HIJJfRAEE JJ&= ) 5
LC-PF (n) : load cells-peak force ( fafEE CI&fE JJ ) + LC-RS (n/kg) : load cells-relative strength ( faf&2 04H
BOE)  10m(s) : 10 A RERIEE (F)) 40 m (s) © 40 A RERIZEEE (F2) © 10 m (m/s) = 10 ARl

RIZREE (AR F) + 40 m (m/s) = 40 2 RETRIERE (AR ) -

BEA TR ENEMR (r=-373) B 10
RETHFHE BA P EIEHR (- = .402) »

B2 40 )N RE R B EA P ENEHEM (r
=-.341) ~ B 40 s RE R BA PR
IEAHRE (r = .361) & # JC RS B2 10 & K
ERPEERTENAMERE (- =-519) -

B3 10~ REREE B A P EIEHERE (=
545) ~ B2 40 A\ R @RI EEA HEH &M
B (r = -.475) ~ B 40 /s Rl BA
FHIEMRE (r = .496)

— ~ faf EJCHLHI 7 IMTP Z B %
1E 167 22 7T IMTP 823311 74 IMTP 33 By
(B1% - IMTP PF ELE I i EAERE (- =

.925) : f£ IMTP RS L HARGRAVIEAHR (v
=.893) - SERIH TSR EN R A LTI

R IMTP IR0 B A BE RV IEAHRR - HAHRE
VERE R FISE H s FITR 9B AYRA % (Brady et
al., 2018; Comfort et al., 2019; De Witt et al.,
2018; Joffe et al., 2023) » [ff H. IMTP &
FTIEFSHY PF > A% BE FI 2R e P4 4 B 2 AL
TIRIREET] - A RSN G F DAY E H 2R
AR - #E RAFAVEFE T A (Stofberg
et al.,, 2024) - &1 B 47 HL TG AT E RS Y
RS BE - BEIE R R BTG /DAL EB) %=
wmig > NEFEENRBNS2EE AU
77 B Y FlL 7 £ #E (Faigenbaum et al.,
2019) - SEARABFFE RN 40 1E [F — (B
R o AT [F) 25 B {87 2 7T BRI D AR UL
Hugds iy 77 R I s A AR [E > W
AR AT BREY 5 B EL i TR B - T
WEITAIZEE S FREEATT R WS
T > R - e 50 R (el EE TTHYBREE T
7 A] AE B PR 2R AV I S B 4T (Pichardo
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et al., 2024; Till et al., 2018) - ARIFZAYSEH
SEER > B/ NEREE (R (o a7 2 T LA TR
ACHIEE IMTP 8577 » Wi HIARHIAE SR 2 fETH
HIEE RAVIEARRE » PR B/ NE2 B 50 A
BT IMTP HIB&H PF 1 RS AY45 R 58
SRAES B AR R R AT SRR -

.~ IMTP ¥l CMJ EFE 2B

£ IMTP B CMJ 15 & (9 B % > faf &2
JC RS 81 CMJ = [ B AR EREMERE (r =
484) 3 T RS B CMJ & [ B A &R
IEAHRA (r = .406) > [ 482 PF 81 CMJ 5
[ R S9AERR » 455 P AEREA » Wi 24 AT Bl
CMJ = AR - BUEFr 2 IRAVRA 42
FIEY - BfTE T RS PIFBL CMT S EHY
RAA R 5R o WBERVBHTER S > MR
U ] B R R A B UIRIR %
HORH I E RN ES 23 R - &R
I 7 M FRE J7 - [ENG S gE Kz 5
Ay JELRg: - 48 RS Pt Bz B P s 2fc I i 286
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Abstract

Background: The use of force plates for isometric mid-thigh pull (IMTP) for muscular
strength assessment has become increasingly prevalent. However, the alternative method
using load cells for IMTP and its relationship with counter movement jump (CMJ) height
and sprint performance in elementary school children remains unclear. Purpose: To examine
the validity of IMTP between force plate and load cells and its correlation between the CMJ
and sprint performance. Methods: Fifty children from elementary school sports teams were
enrolled in this study (25 boys and 25 girls, age: 11.4 + 0.6 years; height: 153.1 £ 7.3 cm;
body weight: 43.5 + 10.9 kg). The tests included standing and sitting height, body weight,
IMTP, CMJ height, and 10-meter and 40-meter sprints. The intraclass correlation coefficient
(ICC,,) was used to examine the IMTP between the force plate and load cells. Additionally,
Pearson’s product-moment correlation analysis was used to examine the relationship among
the testing variables. Results: The ICC between the devices was 0.92 (confidence interval
[CI]: .87-.96) and 0.87 (CI: .71-.93) for peak force (PF) and relative strength (RS) during
the IMTP test, respectively. Furthermore, a very strong positive relationship was found in
peak force (r = .925) and relative strength (r = .893). Also, load cells’ relative strength has a
moderate positive relationship with CMJ height (» = .484). A moderate positive correlation
was observed for 10-meter sprint (» = .545) and the 40-meter sprint (» = .496). Conclusion:
It is suggested to use load cells as an evaluation tool for IMTP tests in elementary school
children. The relative strength of IMTP is positively correlated with CMJ height and



34

ZElfE BUKRE

10-meter and 40-meter speed performance. Load cells can be used as an alternative for IMTP
testing in elementary school children.

Keywords: isometric mid-thigh pull, sports performance in children, physical fitness test,

strength assessment



