W24 2 4 W) w & F H Vol. 24 No. 4
2017 £ 7 H Journal of Physical Education Jul. 2017

JSBEY NTT S,
RFEPRTSHEY A FHIERZME R

Bk, EF3, Tk, KE, RLE%, kFm
CHRITITE R RERIE2ABE, )4 J7M 510006

i E: SRFARRTIED N FRHRIERZ AR EZRITHR, ABTERKFEBERT S
A, RN EHRG EY ) FAEENS, FERAT SRR RS ARLHLR
B BIRIE, SRR T (DKFAEGT @A EA(T.5£84)°, WATERAEFH 28%, SINFTEL
ERA 2% FEFEMAEFEFTEE, LTRRNET S AHE, ASINT L AR £ BT
ARIA) , Q)FHEA, EFFEREEHPORERK, AIANTERAD, SIINFENTFE; L
HWB, EFTERREN T CRBEEGHME, BOFRILE R IENE S0%IEE, ANFIANF
BARKJES) Pooig R K, BILER LHERNR 65%ILE ., B)ANTEZRXT Nae, ShLA
BREFFAD, AnSIRMAIAES TFEFFA; INFEANSAMARBEREZRTEET A,
(4)30©s F= 120°)/s FFb ik B Aok sk T 4B S e AR 25 ARE, LA R EM,
(5)RAFaIbAF FMS #F5-(14.5 F2 13.4) B EAK T EF F 54169 %), (O)ANT &3 & FHRZT
HREFHEZ, BAEFTEFE; SIINFEIFHESPFHEATHE EFFEME, BIRENA: (1)
KFAFEUANZFAREFTEEM, S5 HILEAANT SHRLERINY . ERBATTRGE
AT, AIANTERLMELROE T M ARE R QRFEANT ZOGRIREN P R,
MW ET T SR ENGHBAR, REHLA A RSZ QG VER, FHbt R E XGRS,
BB X AE B R A AR KAk A AR A B ACR, ST AL EF S S AEREEN TS H
WERLRFBREZF., QORFEANANT IR S T EMAMHFREAE R, LIEAKREZHB/GES
BRYKRS, AMBRILRE, THMAANZBR THREAT#RINZFEEZSF, @)INF EATHRR
B, StAEMES ANT SHR, AR LI Emh FhH, AFTE LA RETIRT,

¥* 8 R BHEMAF; TaA; RREATS; FHIN; et K¥EE
FESES: G804.6  NEAFRERE: A XEHRS: 1006-7116(2017)04-0133-07

Biomechanical characteristics and affecting factors of
undesirable gaits of university students
CAI Zu-lin, LI Yan-pei, WANG Hao-lin, ZHANG Lei, SONG Ya-ping, ZHANG Xiu-li
(School of Physical Education, South China Normal University, Guangzhou 510006, China)

Abstract: The authors studied the biomechanical characteristics and aftecting factors of undesirable gaits of univer-
sity students, so as to provide a theoretical basis for revealing the gait characteristics of university students on cam-
pus, for probing into the biomechanical factors and mechanism of toe-in gait formation, and for researches in rela-
tion to preventing and treating toe-in gait and other undesirable gaits. The results show the followings: 1) university
students’ step angle is (7.5+8.4)°, their toe-in gait occurrence rate is 28%, their toe-out gait occurrence rate is 27%;
the gender differences of gait characteristics are very significant, mainly showing in step angle mean value, toe-in

and toe-out gait occurrence rates, as well as left and right asymmetry percentage; 2) at landing, normal gait’s plantar
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pressure center trace velocity is the highest, the toe-in gait’s is the lowest, the toe-out gait’s is somewhere in be-
tween; at the supporting stage, normal gait’s pressure center trace velocity is balanced, the peak appears at the 50%
position of the foot supporting stage, toe-in gait’s and toe-out gait’s plantar pressure center trace velocity peaks are
higher, appearing at the 65% position of the foot supporting stage; 3) toe-in gait’s angle joint intortor strength and
extortor strength are weaker than normal gait’s, its ratio of intortor strength to extortor strength is higher than nor-
mal gait’s; toe-out gait’s ratio of intortor strength to extortor strength is significantly lower than normal gait’s; 4) at
the angular speeds of 30°/s and 120°/s, the ratio of intorsion mean moment to extorsion mean moment is weakly
negatively correlative with step angle, and significantly; 5) toe-in and toe-out gaits’ FMS scores (14.5 and 13.4) are
significantly lower than normal gait’s (16.9); 6) toe-in gait’s dynamic balance stability is poorer than normal gait’s,
and very significantly; toe-out gait’s dynamic balance stability is close to normal gait’s. This research shows the
followings: 1) the gender differences of gaits of university students are very significant; coupled with children toe-in
gait research results derived earlier, it is concluded that when not intervened, toe-in gait will not naturally disappear
as the body develops; 2) the plantar pressure center distribution of toe-in gait of university students is irrational, the
pressure tends to move backward as compared with normal gait’s, toe-in gait is unable to effectively utilize foot
arch’s buffer function, the heel suffers greater pressure at landing, the supporting point was unable to move to the
hallux to achieve an ideal ground hitting effect at lifting; there is no significant difference between toe-out gait and
normal gait in terms of plantar pressure center distribution; 3) toe-in gait of university students is caused by multiple
biomechanical factors, which include various weak links existing in the body movement chain, poor proprioception,
weak lower limb muscle strength, poor lower limb joint extorsion flexibility etc; 4) toe-out gait’s formation reason is
not simply opposite to toe-in gait’s, provided with its own unique biomechanical mechanism, needed to be further
probed into by more researches.

Key words: sports biomechanics; step angle; plantar pressure center; isokinetic muscle strength; functional

movement screening; university student
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