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Abstract: Objective Through the simultaneous measurement on gait kinematics and dynamics of older adults
with and without a history of falling, the biomechanical characteristics of gait were compared, so as to provide
theoretical and practical basis for the prevention of falling in older adults. Methods A total of 284 older adults over
60 years old were recruited in residential communities and apartments for the elderly. According to the inclusion
and exclusion criteria, the subjects were divided into falling group (with a falling history) and non-falling group
(without a falling history) according to their falling history in the past 12 months. The kinematics and dynamics
parameters of the subjects’ natural walking gait were obtained by three-dimensional (3D) video analysis and
dynamic plantar pressure measurement. The test data were analyzed by independent sample t-test for the
differences of various factors between groups. Results The dynamic parameters of left foot first metatarsal peak
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force, lateral heel impulse, right toe impulse in falling group were significantly different from those in non-falling
group ( P<0.035). The force bearing area of the 2™ metatarsal bone of the right foot, the contact time of the left
foot in buffer period, the contact time of the right front foot, the right foot transverse COP ( center of pressure)
track, the left foot contact hip angle, the displacement of the peak pressure point COM ( center of mass) of both
feet were significantly different from those of non-falling group ( P<0.05). Conclusions Compared with the older
adults without a history of falling, the force area of the 2™ metatarsal bone decreases during walking, the time of
foot touching the ground lengthens, the support stability decreases during the transition period, the lateral
displacement of COP increases, and the displacement of the center of gravity in the direction of walking
decreases, indicating that muscle strength of the lower limb of the older adults decreases, the lateral swing of the
foot increases, and the walking propulsion decreases, which may lead to compensatory changes in posture
control strategy, with the the potential falling risk increasing. In clinical evaluation, the plantar pressure and
kinematics characteristics of the gait of the older adults with a history of falling should be focused on.

Key words: older adult; falling history; gait; biomechanics

g \E% (H;/;~‘#Hﬂa§» .
LI RANSEREANZHERZ — EFHE | we55E

P A Z% 0 B 5 vl e JERBE 15 S A B L B A
AT E N A, T E 2 S LA R
PA AT AR A S G B R A T OB Y 3
ARPREE BRI, B A 0 0 3, B AR R A7
e e iR i or AT E RIARR KT iz
SIS A B R s % LT R R DL R R B
LER RN RE R AR G M % S8 Ak, 9
T e A 1) 4% 1 i 1 Uk 55 , 80 2 A 25 00 B T R A 40
I 0 L Asf e A Sl B N 18] A BE T AR R 2, A
M & LA BB SRR HRIEEE AN
Bl EERNEZ—") ) Shumway-Cook %5 B 5%
FEHY A AR s (AT LA g = R AT E
o fe e Y B BT Mk B, & AR AR 2 IR kA
FITLERIE N, 15% ~20% # [X 2 4E A\ A -1 F1 45
5 B A 10 0, AR 31 2 A A 0 sl A R R 1
HAEN BB PR S W TR 0 m
TG 1) 4k K P A A0 T BRI A N R A 0 o, T
HEFHECEENKREET, BB N Y E
LA N A G 3 T A ) R A gl R
2030 HLKI 49 2L F0 < 3 Bl il B A IS A B 4 N
Xt B A B 0 A T B A RIS s s 0F
RIREE, RN T 2 ANE S
EAT BN J1 24 A2 B2 0 28 4 B, [l 58 5 R T T e
PRI 1) 25 75 45 il SR W ) L, ) A5 BT TG Ik £
§1 3 N A SR 22 0 RO PR B b, R AR
N B0 i B A 4 T S A

1.1 Mikd5

Wil ML A7 55 5L T A DXORD 2 420 1 1 A R
TG, ARIEGIANRHEFIHESR bR vl | Fe K 284 4%
AEANATE, FBMN K2R T B0 B2 53 S bl AR
5T

AFERRUE . D 55 1987 4F Kellogg [E Fr-&4F A
B E 9 577 1A 2 1) Bk 80 SC, B TG R PR 44 7 s [
LR R A Tl S (SR N I -8
W SRR A A T B BR8] 5 55 1992 4F [ bR TLAEZH
U A A C I BRBER 7328 (3 10 b)) ) (ICD-10) Hrigk
R 1) (45 A R29.6) (@ L7 @ 4L M i
60 % ;3 FAEREA: 12 7 kfslid 1 AL b @
I, SRR AL R A7 AT ¥ T2 PR, Y gl
ST TR IR 555 & i szl #0276 A
JEAE B RTEE T S, S M R A

HEBRARE . O A B 52 M L3 1l 1 1) 495
I 3 ) IEAE IR A e st 35 51 S AR 7 R sl i
A2 ;D AA e ™ H N AR o O P R D ™
T I B0 il I 587 95 995 BT A 388 5 35 3l KU
& AR 58 LA
1.2 iksra

R B 50 o ) ) A 5 2, o Ry SR AR 21 (A AR
S FNARRRBIZH (TR s ) o g5 R R A o kAR
LR 78 N, TCERABI 22 01 Sk 206 A, BB
P B 27. 46% kAR 2H 5 E R B A AF 1 22 5
TG FR L(P>0.05) , i8Ry K 8 sl 41 S5 4



KRR, %, BRBREEZEASTENNFHEN LD
ZHANG Qinglai, et al. Comparative Analysis on Biomechanical Characteristics of Gait in Older Adults with
or without Falling History 1109

BB 2 rh 55 2 ) L ) DA S A R L ) 25 R 6 e
T L (P>0.05) , B B2 B 5 | 40Tt g A% T 3R
BRABIZH (R4 ) 22 5 RG22 L (P>0.05) , kA5
AR B R = T AR A, (H 22 R TS E L
(P>0.05),
F1 ZREERHELR
Tab.1 Comparison of basic characteristics for subjects
et WRIl(n=78) ARBKMEILL(n=206) ' P
ERy/ % 74.12+6.34 72.58+6.32 1.828  0.069
HEAELE] M(28) ,F(50)  M(83),F(123)  0.459  0.498

WA L(12),R(66)  L(29),R(177)  0.523  0.358
KFEt/kg  64.64+9.37 65.90+11.26 -0.874  0.383
BB /m 1. 61+0. 09 1.62+0.08  -0.926  0.355
g%/ %  25.26+2.96 24.99+2. 85 0.709  0.479

TE:MF G IR R S 4 s L R 40 AR A2 R A i

1.3 kA&
1.3.1 AABEIMX RHSSEIF BFARET,
A A (InBody 23wl 8 ) S50 Ir G %2
RE AT B BT RN R AR AT SN,
1.3.2 $xEa5F HHFRAFNE RHTK
FE RUENLX B AR N A SRAT E A0 25 2k A8 v B 22 ik
A B 2 M O 2 o 2SS s B0 A AR
T =2z sk Bt ST [ WK 1(a) ], ™M
B4 HL( DCR-VX2100E, R JE A #l, HA) #E17[H
AR, R R R 25 L, R D X3 A
WAl v T Aa I 2 5 O ik A AT O
YERFIAF S . 8% Ny 50 Hz, AR MLEE &5
FIPEAR 02 10 m, PR BL DGR TE I A 29
90°, ZHE 001-A % =4 DLT /K% SFAELE, X 7
14 A7 SR T 5 ), SR IS5 APAS 12849
T2 03 0 R AT RN, BE R G0 A 0 38 [ P
Wit (Dempster) 157 283 BUF 0TS B 4F A
RS IR I8 B2 E S8, SR T ARGE 27 R
WP BRI AT AL, BRIWTR 6 Ha'™

K H Footscan Usb2 f& JIK & J1 i &k & 4
(RsScan® International 2% &) , FL A B (R~FHUAE A
578 mmx418 mmx12 mm, fZJ&LR % K 4 4~/ cm?)
AT EFEN BRITEL SN 20, ik
BN 250 Hzo WNE 1(b) FioR, RIRIE S0 X
A TRE(TL) 55 2~5 BE(T2~5) 55 1 B (M1) |
B2 B (M2) V55 3 Bl (M3) 5B 4 Bl (M4) |

%5 B (M5) 2 EREUE 5 (middle foot, Mf) | 2
R M ( heel medial, HM) | J& ¥R ZM ( heel lateral ,
HL) o ABFFER < — B0k AT I . S 7 4%
UEEAE NI 102 4, 20 38 W T2 B 4P 12 (908
100 em, = 80 cm) , Z i A KK 3 0, 2
JEAS DX 38 U 1 F g A o & 24 E 47 14 E ( body
weight, BW) IUFRIEILAL TR

o

Bz

THE

(2) PARBFFMB 2 PR

(b) BRESISK
B1 SHEUKRERENSRRAEE
Fig.1 Schematic diagram of gait test and plantar pressure zoning
(a) Gait kinematics and dynamics synchronization test,
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