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ABSTRACT

The purpose of this study was to investigate the different patterns of the lower limb between elderly and adult females to reduce
the rate of falls. Ten old females(age: 73.1£2.69 yrs, height: 151.9+4.82 cm, mass: 57.36+5.36) and ten adult females(age: 28+4.76
yrs, height: 160.6+6.83 cm, mass: 53.9+8.44) were participated in this experiment. The gait motions were captured with Qualisys
system and variables were calculated with Visual-3D. The following results were found. The elderly female group showed bigger
inclination angle between COM and COP than the adult female group so that the dynamic stability was reduced in walking for
the compensation with a bigger stride width. The elderly female group ensure for the necessary forward movement of COM in
order to replace the decreased function of ankle and knee joint. If the distance between COM and COP is closer and the energy
reduction of a specific joint is reduced, they could prevent the elderly female's falling rate by strengthening of muscles which were
related the extension of ankle joint.

Keywords : Inclination Angle, Elderly, Falls, Gait

LA £ el
wele] e 2, gEE, el 3
& el 9 FREOE <

e 65 o) 1 Fgol o2 she Hel T &g ful
1

oM 6915 AA|sHH, i QA By A] oAl =

ok

9 ARz
el el S5of] ©]
% A2 (O'Loughlin, Robitaille, Boivin &

ZA]

_l

F tH(Overstall, Exton-Smith, Imms, & Johnson, 1977). Suissa, 1993), Yol o]t = S-S A odTe] of
vl A I3E FEE A =2 olF=E vid 20 5%0H, 2304 10%e HEVY, FEYT, EF 59 1
g ol 1ol oF 39k W2 T oR Apdalal ok ZAN o] TS ASR HuEA QTK(Griffin,

(Jones, Robichaux, & William, 1992). 28|22 +=91& 01 Ray, Fought & Melton, 1992). Y42 A3t =91
el olgh Al £k wele] /A o3 a4l e s QA Bl AREH, olFelA o
ojgH] STl we F7te] AAA Eds %Wlﬂt 8 40~73%2] Qlo] Yo ® QF FER Q) YT &

5<% 3|98 IrkKing & Tinetti, 1995). 53] =] =
Corresponding Author: Jae-Kwan Chang ol1e] 79.3%7F YA A st Yol gt T2l
Department of Golf Management, Kyunghee University, 1732, Deagyco- U S A efS W=THKorea Institute for Health and

ng-daero, Giheung-gu, Yongin-si, Gyeonggi-do, Korea ’ .
Tel : +82-31-201-3766 Social Affairs, 2011).

Frmall ehangeolf@khuacks Sk 6541 olgel QlPk AL i) %7}



250 Jae-Hoon Yi - Jae-Kwan Chang
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Phase 1 : Event 1(heel contact)-Event 2(middle stance)
Phase 2 : Event 2(middle stance)-Event 3(toe off)
Phase 3 : Event 3(toe off)-Event 4(heel contact)
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Figure 1. Definition of events and phases

Figure 2. marker set
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support timey =Q1150] Tha 71 0= YEpRE oL} o]
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(p=245), & AA A7} (single support time)y> =1 17|
e AoE YeRaL o]y xlols SAF R Zpol7t
UE AeE YERITHp=.001).

B Al 9 718714 EE 22w 7187 Zho] A
1zl Hlsle] & AR UEpton, o|f3gh Ajol= &
AX R oIt 2fo|7t e AR YERIATHp=.001).

B3 157] s<re] dEd Ztedsh= Bl 271 J
A7k =R1aFo] Al 2Fel Blgte] wHEo] HS =3

Table 1. Variabilities of gait parameters

old Young
Velocity (m/s) 1.13£0.12* 1.27+0.17*
Stride length (%) 178420 169+27
Stride width (%) 164 10£4*
Cycle time (s) 1.14+0.07* 0.98+0.04*
]S?I‘I’)‘;'f)lﬁ tLi:qI:;b(s) 0.170.03 0.1520.03
Single support time (s) 0.57+0.02* 0.63+0.04*
side angle (deg.) -81.46+£2.25% -85.22+£1.97*

Note: *significant difference between Old and Young at p<.05

H AR R EE Al HAAT = AR YEREoH, o]
Ak Aole FAXCE o3 2pol7t A= AR e
WTH(Table 2, p=.001). 28]3L o]}gt xfo|7} TA|A] =1k
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AR= TAA =71 E3dM = dRlaFe] WS HS
AR = AR Yehskor, o]y Aol FAF R
frofgt xfo|7t e ASE VERTHp=.032). 29717t €
U= 571 Bde U5 2wt Bl 7o) 291159
3Rl Hlste] U =39 ZoE YEhon, 57
Aoz Folgt zlol7t e Ao YERGTHp=.002).
FEHEe] g IEI fARH E1-E37HA] =81 2
wol A 2Fol vt FEo] HS E3E HHE B
ol Zo= Yepgon, ol#fdt ol FAKHCE {9
gk o]zt e AR YERITHp=.012, p=.002, p=.003).
et B4olM = =21 ZF0] OS5 258 AEH Ao
UepgoL} o]2fdt ol TAFR {23k Aol ¢l
= o2 et AA7 g2A YERSTH(p=.294).
e ZA 2 ElolA] k¢ g Bisle] A
Azgo] YHAES thh =3 ARl AoE Yepgont
olgfgl ztol= FAH LR {2k Afo|7t §le A=
Bt O™ (p=2389), E2~E47IA= 7 159 YUAHE] =
A ZYem AR 2102 Yepgon, BAIACEE {9
gk zlo|7} gle AR YERIATH(p=439, p=.807, p=.980)
AA7|9} 29719 F 277 sRBE] S 7t
TE AUEH T OFET AR FEE Helal glov
WEZbEe] 739 wRlgoe] ARlEel Bisk] W] O
S =235 AEHE Hole ZoE Jehdew, olyg
7k Zpoli= AA| 7] FeA BE A, AdlIrEol
Hlglo] Hxp7 & ACE WeRdTH(Figure 3, A). 7534
& EAAy fAE FEE Hole oz Yeht 9
20l Hlste] FES v Z33E AdECA
AL e Ae®E YeRdthFigure 3, B). 23 1
o] JHdbde ey FEREde g9y 2
AR Ao yERtorm, =81 1go] Al &l
Hlsle] 2|2)7] FF oA w3 FEE Holal 9o o]

ro

Table 2. Variation of lower joint angle (unit: deg)
El E2 E3 E4

anidle old -8.76+4.07* -24.10+4.09* 0.51+4.47* -5.45+5.57*
young -0.15+1.59* -10.42+2.30* 7.41+8.26* 1.93+2.33*

knee old -12.51+4.85* -18.86+5.82* -43.42+3.79% -11.74+5.18
young -6.30+5.03* -8.53+6.93* -29.99+10.41* -8.86+6.65

hip old -25.33+7.95 1.20+7.78 9.72+10.54 -25.42+7.30
young -28.89+9.98 -1.63+8.21 8.54+10.68 -25.32+11.08

Note. *significant difference between Old and Young at p<.05.
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Figure 3. variation patterns of lower joint angle
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S 2 eyt 223 olejgt xlole FAFCE BE
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Figure 4. GRF pattern of support phase

Aagol o 22 ZoE Yeton, 53] olgdh o]
L 22794 2827 o7t gL = Aow et
(Figure 4, A). Al57]9] FAAH &L =9 570
el 2Ed) Hlsle] A WA= FEE Hel vhE *
A7 Aol TFo] IA wlsks FEE et
(Figure 4, B).

=91 2Ee] Q1 2Eel Histe] Ho 2= RHlESE A
Al JERgeH, ojgfdk xjole SAF SR folg Ajol7t
Ae Ao E YERttK(Table 4, p=. 027) o]} gl F317]
o] Ao AHREHAEE Al 5o =21 2Fdl Hlgle] &
Ao R eRow, olgfgt Aole SAX SR fog A}

(unit: Nm/kg, W/kg)

Old Young
pl(max) p2(max) pl(max) p2(max)
GRF_Y -1.04+0.20* 0.74+0.15* -1.65+0.29* 2.214+0.33*
GRF _Z 11.78+1.18* 10.32+0.53* 10.63+0.87* 11.31£1.00%*
Note. *significant difference between Old and Young at p<.05.
Table 4. Kinetic variables of ankle (unit: Nm/kg, W/kg)
old Young
p1(min) p2(max) pl(min) p2(max)
Moment -0.25+0.25% 1.20+0.08* -0.05+0.09* 1.4340.10%*
Power -1.31+0.89 2.554+0.69 -0.79+0.23 2.18+0.54

Note. *significant difference between Old and Young at p<.05.
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Figure 5. Variation pattern of principle variables in the ankle

Table 5. Kinetic variables of knee
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AE719] (-] B A #d g9 =9 250
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7k e A= UERTHp=001). F31719] (-)e] W £
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Ue Ao Y THp=.001). 22]3L =125 Al57]
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I O e L
ugith. 23 2NN Hoage] B FTFRAE
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Ao et
(Figure 6, A)
AA7] & F 2w T&@j}-ﬂ W3} 2 Als719

Ao Ueptont #41

el A5 287 A7) S Yebsich, HA2E

(unit: Nm/kg, W/kg)

Oold Young
phase 1 phase 2 phase 1 phase 2
Moment 0.7140.23* -0.03+0.09 0.18+0.18* -0.53£0.21
Power -1.21+0.53 -1.16£0.29 -0.43+0.21 -0.65+0.23

Note. *significant difference between Old and Young at p<.0S.
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Figure 6. Variation pattern of principle variables in the knee
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Table 6. Kinetic variables of hip
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Figure 7. Variation pattern of principle variables in the hip
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N

:“-:H

%
=27 a4

e v

(unit: Nm/kg, W/kg)

Old Young
phase 1 phase 2 phase 1 phase 2
Moment 0.92+0.27 -0.63+0.19 1.16+0.38 -0.50+0.10
Power 1.27+0.37 -1.01+1.32 1.42+0.47 -0.1240.12

Note. *significant difference between Old and Young at p<.05.
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