EREMANE F£375E Fo6H 2022512A
1158 Journal of Medical Biomechanics, Vol. 37 No. 6, Dec. 2022

XEHS:1004-7220(2022)06-1158-07

B TR IT S HBR G5 i g iR % &= %t
T B 3% 79 5 T B9 52 M)

wL &, RAXAE, x K
(LSRR R a BB AKRIEEBE b, b 530 SRR EBE , JL3T 100084)

FE B STEAR R T 255 ARV 22 B X T Rl OG5 570 a7 1 53 0 Sy R 18 TR B 20 5 0 W L A R 1A
i, FiE 18 2 BRI 096 ZTEZEH 10 mm TE2EHELL (4. 0£0. 2) m/s 3 5E BUIIR {2051 5 s
SR RGO = 4E N A1 5 W2 R AE T 68 sh % 2 B i 2 AE 77 ( ground reaction force, GRF) , ST 2%5L
W52 (statistical parameter mapping, SPM ) 43 BT i BR 4 9% 22 X0 ST W1 B GRF T JBOCT =2 S 4E 2, 4
R RV ZEXTEE GRYF JCEM X N MG I M -A P A S i, SR VR = M L,
10 mm 7% 22 BRELE 27% ~ 38% S AR OCTT DU E J1 R8I, 7E 47% ~ 75% S A M R 5T R Jy SR B, 7E 16% ~
33% .25% ~30% .12% ~25% SCHEHIBROCTT B 14 SN AN TR, 58 S AR Z MU LL 5
10 mm #% 25 BgEAE ST PTG G far B0, BROCTS (A AR, 76 ST TGS T s I, @i M B A5 G
F B S A PR 2256 OGS SR R AE Y S ), SRS A [ O R B

K FISEWLG; REEE, WinREH T ; TR T, sahbEy

FESEKE: R 318.01 XHFRERG: A

DOI: 10. 16156/j. 1004-7220. 2022. 06. 029

Effects of Heel-to-Toe Drop of Running Shoes on Lower Limb Joint
Loading Based on Statistical Parameter Mapping

ZHANG Masen®, ZHOU Xinglong®, LIU Hui®
(a. School of Sport Science; b. China Institute of Sport and Health Science, Beijing Sport University, Beijing
100084, China)

Abstract; Objective To explore the effects of wearing running shoes with different heel-to-toe drops on lower
limb joint loading at the same running speed, so as to provide references for the design of running shoes and for
runners to buy running shoes. Methods A total of 18 male runners completed the running test by wearing shoes
with 0 mm and 10 mm heel-to-toe drops at the speed of (4.0+0.2) m/s, the kinematic parameters and ground
reaction force (GRF) of lower limbs were collected synchronously by using infrared high-speed motion capture
system and three-dimensional (3D) force plates. Statistical parameter mapping (SPM) was used to analyze the
effects from heel-to-toe drop of running shoes on GRF as well as 3D moments of lower limb joints during stance
phase. Results The heel-to-toe drop of running shoes had no effects on vertical GRF, but had significant effects
on moment-time series of lower limb joints. Compared with wearing 0 mm heel-to-toe drop running shoes,
wearing running shoes with 10 mm heel-to-toe drop increased the hip internal rotation moments in 27% -38% of
stance phase and the knee extension moments in 47%-75% of stance phase, meanwhile decreased the plantar
flexion moments, valgus moments and external rotation moments of ankle joints in 16%-33% , 25%-30% and 12% -
25% of the stance phase, respectively. Conclusions Compared with wearing 0 mm heel-to-toe drop running
shoes, wearing running shoes with 10 mm heel-to-toe drop increases the hip joint loading, decreases the ankle
joint loading in early stance phase, and increases the knee joint loading in middle stance phase. It is suggested
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that runners choose running shoes according to their own characteristics and the effects of heel-to-toe drop of

running shoes on lower limb joint loading.

Key words: statistical parameter mapping ( SPM) ; heel-to-toe drop; ground reaction force ( GRF) ; lower limb

joint loading ; sports biomechanics
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