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4.1. #BRE
#4-1 HERETEH

PRI it N Ea i | i yr] HElcm] hE kgl
MY 13 | 18 %Ll L 30 %A | 24.8+42.1 | 173.5+8.0 | 70.2+13
o ME1 | 38 | 65l | 70 A | 67.561.83 | 162.0£5.0 | 63.6%=7.0
ME2 | 42 | 70 &LLE 75 kG | 72.5=1.5 | 163.2+5.0 | 64.0=7.0

ME3 | 24 75 LA b 779+2.6 | 161.316.1 | 62.4+7.2

FY 10 | 18 LA E 30 A | 21.2+1.8 | 158.4+3.8 | 53.2+8.1
FM1 10 | 30 kLA | 40 AT | 834.02.2 | 158.1£3.3 | 51.3+6.8
FM2 12 | 40 LA L 5O R | 44.7£2.8 | 158.7+6.0 | 56.6+7.6
FM3 | 17 |50 5%LL k60 skl | 55.3+3.1 | 153.95.0 | 56.2+6.2
A FBE 19 | 60 LA E 65 A | 62.9+1.4 | 151.3£4.7 | 56.4+8.9
FE1 47 | 65 kLA L TO R | 67.6+£1.3 | 149.2+4.7 | 55.7£7.8
FE2 44 | 70 LA TH R | 72.5+1.4 | 149.5£6.0 | 53.4+6.6
FE3 18 75 kLA | 77.0+11.7 | 1482+4.8 | 52.6+6.5

WRBRE I TFERE 7R 21 D 86 = CORME 1174, BLX 19D 82 ik ThO Lt
1774 DF 2944 L Uiz, Zh b OWERE 1L, FElc k> CTHMEIT 48, oMix 8 BElc Sy
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AW TITIAMCET A A T I KD BTEERHN AT > 7273, —EBOPERE (26 L

T =E®keE—Yardy 7 F vy — AT L& CTH{TEIEZ EHA L 7-.

4.2.1. E5ZH A2k HE

WBRE OAMOSF Y, &6 R, B, R, W, KT, e b

JRPERS ~— 0 — 2880 AT, ) 10m OBTI 2T S, BTSN, HEAT %

BAHBRNWTND XOIZHNT RSV | EfR Lz, RIKEIZRT 25TEE2 AR5 X0 1

BDT 4 PHENVETET AT EZRANTER 60 74—V RTIRE L=, £7-, SHTIRICH

FHLZ2 BEOT74—A7 Ty b7 x—25 (Kistler #8) 12 X 0 #BRE DL RICIERT S
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4.22. F—varxx T F ¥ —V AT L& HWT-EH

WBRE OEMO->EYE, %5 e EHim, B, MBI, Kisv, ME LRtk

B~ —J =2 B0 A1, #9 10m OBTE 25T S0, TS, NEAT EERA

WTWA LI ITHENTTFEN. | CHERLE. S BORINEY X T BRsRK S 5 FRE

—v g% v 7F vy — A7 L(Optitrack, Natural Point #-8)(Z XV FIRMEN S~ —2
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4.3.1. EFA DA TITXBFHAT —F OLHE

BoNTEEHBRT — 2O ETF AT 4 O F A X A5 A (Frame-DIASIL, &1 7 A = A
FHE) ZHANCT, =D —ORREIBIT D 2 WITHEEZ G L. EET — 2 (T A
=T 7 7 SA—EA AW TCERNEE BRI A DO, KA HTE (Winter, 1990) (M
x B MR S 2 P E L, 4 RO Butterworth low-pass digital filter |2 & ¥ SEi (b &21T
Sl M7 —% &R OFHIROEEE L Y, BEROFIETAT v 7K, AT
v B, TR 3 B U2, B, %) oBIfifAE, BfiARES IO TERYRT 47 2 (B

i by, BEf ML NU—, fhE) ZRH L.

4.32. E—varF¥x I7F ¥ —V AT AL BEHBET —F O

H~— N —0 3 IRITTPEIEZ TG U721k, 2 oo A2 i L, #ific &Y 60Hz 24 #
L7z, 20, ERROETA N AZIZED 2 RGFHUIOBRICR AT DT EE I A TR
Bt (AT Lo X0 E CORRE) ICESEREL, M35 28T, 748 A
FIZE D 2ILEH & AR D T — & 24572, F O ATz 2 IRoTEAE T — # 1% L5E & Rk 7%
FEOIMTIENTHE D & Bt B e 45 2 7 L, 4 k@ Butterworth low-pass digital filter (Z
KV EIT o7, M7 — 2 LR bR OGRS O E L v, #IROFIETA

Ty TR, ATy HEE, T3 B (U8, B, %) OBEEiIAE, BIfiMEBERS IO
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4.4. EHRTA—%
44.1. F¥x~=7 47 A (FHEAE, BIEAEE)

M 4-2 [ ZEEIAEOERE TR LI DO TH L. SHEFEAHNKT L 2 2087 A FOM
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® oFESE
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X 4-3 1IBRITICB T D2EMEDQRE D T EZ R LD TH S, HITO 1 EEICE I 5 IR

A OFR, ERE O 2 25T .

S BIT, SFHE ISR, mE SRS oy

e BN S £ (R-off) 22BIROAEEHEM (2nd R-on) £TE L7z, A

FRNIE S e (L-off) 7> & 24 (Lron) £ T, MR RAI O BB (1st

R-on) 76> F Sl (L-off) % T, 3 L OV/E B (L-on) 7> 545> E JeiEH (R-off)

E£TEL, MEBABDOYHZ AR OMPSEFH & Lz, T ThOJRmEIZI T % R & >k

W], WEMABIRER], RO SCRAIRGR, MIESCREMIRER & L, BT 1 Ao (Y1 7

JVIRFHD) (S o T e o REkFE OF G 2, SRR R, WERREE b, A RISCRr

WIRFEI S, WM SCRFIRRRT L & L7z,

2" Ron

1st Ron Loff Lon Roff
X L f ) A 'y
IR SRR AR M FR
1 il A
S FFRA (GLRIR)
SR (AN FER-)

4-3 —ATEM O Fimsr
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4.42. XRXT 47 R
4.4.2.1. B8 bV
WE) S PR AW TR by 2 BEET v ST — 2 BT 5700, R E R,
THE, KER, KEBNSLRLMEEY 7T A METAEL (K44), £ET A MO
WCHEEN RN AT, 87 A IOV TOESHEAUIL TO L 91272 5.
Fig + Fyp +mg = md;
Mig + My, + ig X Fyg + iy X Fyy = L@

T I TEy, Ml 3miimic Bt 287 A0 b (BZ7 AV B 1) bEZ AL R 1ITHE
AT 5B N7 MABLIOEE Mo 7 b, Fy, My SR 51 7 A v
b (BEZ AR+ b7 A b D IERTLEE N7 Py JOBEE v s
MV, Tig, TplIBZ7 A i OEREPOLEARE U@ s 3 K OV R O AL E A 2
MV, my, [ITEZ7 A MiOEEBIOEETLEDY OEMEE—A b, 4, a4t
AU i OEEPOLOWENBE ST bV LOAIEE~Y by, GIFEIIEE Y
ML (R&EEZ2-98m/s2b L) THhD. BHUOET AL MOEMOET A2 h~LA
CEROZREMS 2Lk Y, KMEHOME B LOME s 2R L, Zhbo
AR 2% 7 A FOBEMRECET 27— (H&E, HEPOoE, Hke—
AV R) X, BN (1996) BEOWED (1996) OH K EMHERIEOHEEXD HHEE L

7.
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segment i+1
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X 4-4 WEY 7B A2 NEFIL

4422 B bV RD—

BEER R L7 T — 3, el HiECRO BRI AEEICEE L2 2R U D Z ETRD

7.

Py = M; + (Big — Bip)

- >

ZIT, Py VRBEE i OB b Lo 8T —, My (BT ICERT BB MV, B, By
IZBAE 1 2T 2R KOS 7 A v NOHEETH D, B, (@ — @) 1XBIE
i OREIMEECH D, AR TR ST A—FZHBTICHZ0, BHTEHECBENT
FRf T LN 5 WA B b L XU —D e —JfiE, K451 L. MoK H I
BT 3 EAT (A1, A2, A3), WMRPIEIT 5 &EFT (K1, K2, K3, K4, K5), KMEIT3

f&FT (H1, H2, H3) O Mo "U—b— Iz ER L.
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4.4.2.3. 1FLE
1 TR O TR L OB OB h L7 ST — %52 1284 L, B0 i s 4w

HL7-.

t +
PW; = [*(Pmi) dt

L
NW; = [(P) " dt

ZIT, ty, ty, 11 BMTREE OB KO TR, PW;, NWIEBES 1 237 L7z 1B

FERLVCAMLFETHS.

PIEIOR LR AR A =2 D—E 52K 4-2 BILOFE 4-3 1 T~-7.
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#£42 HEHRTA—HF-E1

RGA—BAH, i
SPT XFEIIRER] (SuPport Time) [s]
SWT R (Swing Time) [s]
SSPT F 2 R R (Single SuPport Time) [s]
DSPT I S F IR (Double SuPport Time) [s]
%SPT FEFHARERIEE  (Percent SuPport Time) [%ls41 7 Arsrticsi+ 3 < Rsirsm ot
%SWT WEEARE R L (Percent SWing Time) [%]s41 7 rsmic st 5 #mmmsmo t
%SSPT Fr S Fr R e (Percent Single SuPport Time) [%]s% 4 7 Arsiicsrs 2 /B mss o
%DSPT T S EE IR e (Percent Double SuPport Time) [%lss1 7 Amiiic s+ » M s gimsm o b
ANK@RON B O R PAE A4 L [degl
ANK@ROFF et D R PAEI A L [deg]
ANK_STROM FEIT o B i oEENR (STMAX-STMIN) [deg]
ANK_SWROM WERET o> /& BAf o Eh ik (SWMAX-SWMIN) [deg]
KNE@RON EHRF ORI A [deg]
KNE@ROFF At Ry O RS A4 2 [deg]
KNE_STROM SEHI ORI OE B (STMAX-STMIN) [deg]
KNE_SWROM WEREHA o o R REE OE BN (SWMAX-SWMIN) [deg]
HIP@RON HetiRs OB A [deg]
HIP@ROFF At Ry O B A4 [deg]
HIP_STROM KR OB OEB)K (STMAX-STMIN) [deg]
HIP_SWROM WA R O B & BN IR (SWMAX-SWMIN) [deg]
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#£43 HHARTA—H—E 2

INT A =R, B!
Al KEHZO QRS L7 T -0 — 78 Al [watt/kg]
A2 KEHZO QRS ML T -0 — 7 i A2 [watt/kg]
A3 KEHZ O hLv7 XU —DE—7E A3 [watt/kgl
K1 KEHT- O hv 7 XU —D v —7E K1 [watt/kg]
K2 (KEHT- 0 OREREE F L s U —D ' — 27 E K2 [watt/kg]
K3 KEHT- 0 O F L s U —D e — 7 K3 [watt/kg]
K4 KEH7- OB bV 7 XU —D v —7E Kb [watt/kg]
K5 KEHT- 0 ORERE hv 2y U —D v — 7 i K6 [watt/kg]
H1 KEH 7= OI%EE b vy XU —o v — 7 H1 [watt/kg]
H2 KEHT= 0 OB h vy T —O B — 7 ff H2 [watt/kg]
H3 KEHT= 0 OB h vy T —o v — 7 ff H3 [watt/kg]
ANK_PW 1 AT R R BAEI M T - oK E H 7= 0 OIEDOEE [J/kg]
KNE_PW 1 BT BRI M T > TR EH 72 0 O IEDEE [J/ke]
HIP_PW 1 TR IR B M T > T2 K EH 72 0 O IEDEE [J/ke]
ANK_NW 1 AT RIS DT> 12K EH 720 OADOIHEFE [J/kg]
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Approach to Assessing the Walking Motion of Elderly Males

Based on Kinetic Parameters of Young Males

Fumito Ito, Takashi Mori, Kazutoshi Kikkawa and Hidetaka Okada

This study seeks to propose a method to assess the walking motion of elderly males
using criterial kinetic parameters for young males during walking and to suggest how to
maintain their walking capabilities at the same level as those of young males. For this
purpose, we used the coefficient of variation (= SD / MEAN * 100, CV), z-score and
weighted z-score (= z-score /CV) to clarify parameters that differentiate the walking of
elderly males from that of young males. The subjects were 13 healthy young Japanese
males and 104 healthy elderly Japanese males. They were instructed to walk about 10m
at two selected speeds (Normal Walk (NW) and Maximum-speed Walk (MW)). We
videotaped them during walking with a digital VTR camera at 60fps in order to analyze
their motion in the sagittal plane. The ground reaction forces on the right foot were also
measured by a force platform installed below the walkway. After synchronizing the
video data and ground reaction forces, we calculated various kinetic data (joint torques,
joint torque powers and joint work at the ankle, knee, and hip), step length, and
walking velocity using a link-segment model based on the inverse-dynamics method.
The CV, weighted z-score, and correlation coefficient between age and weighted z-score
of each parameter were then calculated. Finally, we composed a regression equation for
estimating “gait age” from several weighted z-scores that had statistically significant
and high correlation coefficients with age (p<0.05). By using this method, we were able
to determine the decay in the walking motion of individual elderly males and critical

factors that should be improved to maintain the average movement of youthful walkers.
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HEDEIEYR., CBY H DD, B Lo AFHEA
ft& Z 227 EEEREOMRBENR L EV T A—
B am T /A DNRT A— 5 DA DR & KA
R LT,

3. RREVELE
31, HBNRTA—FZOEIE ZRaT LERHBD
BE4R

A& Z AT ERHH LT A—=Z DN, iF
& o CTHERME (p<0.05) 2RO BTN
7 A—41%, nSL, WV, AnSL, AWV, Al, K5,
H3, ANK_PW, HIP_PW, AANK_PW, AHIP_PW,
AHIP_NW Tho7o. X 3 1T HDEHDN,
HIP PW DOfERZ R L7ZHDTHS. K 3 b,
HIP_PW (X HEH LD &, Elnlc72 5122 T
BEMLTWDZ ERbd. Lo TaElmEIL, ST
TR LD REREEEOMFEZ L TV
LEEBEZOND.

04 r
P\ y= 0.002 x - 0.047 Py oYM
n 03 [ Re=0.101 (p<0.001) ° EM1
){% 0.2 F g EM2
T 01 N 2 e EM3
A F oo
0 IS
L :/:'./
= 3" %o
o L
°
&| -0.1 +
I
02 4
0 25 50 75 100

#F-fiin[age]

¥ 3. HIP_PW OEAfF& Z A a7 LAFERO MR
3.2.  fEABIBATRES IRV

HAME Z 227 Pl L AERMBER AL
728 F A—=Z DO, Al, K5, H3, WV, HIP_PW,
ZAANK _PW D% E LAY T At ELA
X ZAaTy, kbFEiEOMEENRE otz 2
DO BFRERIE r=0.503 (p<0.001) TH-7= (K
4). FEtEAE Z 23T LERBOBBRE ST S
&, BUEDOBERFE OBATEWEDMAREAR Y Tdh 2 Dy,
EWVWIOIBITORALEZ RT Z ENTESL. AEIEAR
& Z2a7R 0SBV AL, RERICR T 20 &%
REFEBRLOBITEITZATCND EBEZLND. &
T2, BRIERMIE Z 2 a7 NEYREMR LY b FICH
DWERE T, 2 A DEEEOERO FHHITEEL Y
HATEMENR R X TRV, BICAFHEAMIE Z 22
TREPRERR L 0 b FICH AHBRE L, EEEOER
I bE L LIBTLTND EBZ LS.

04 y =-0.006 x + 0.144
L 4
02 f .
Fg 0 Yy R2=0.253 (p<0.001)
lré 02 - *® a...
ﬁ : 9 *YM
ﬂ)}ﬁH '04 B EMl
@gﬂG- EM2
0.8 ° e EM3
-l ——t—t————————————————
0 25 50 75 100
#-fin[age]

X 4. GEIEASTE Z 2237 LAEROBER



33. T RA—HRBTRESIFHME

M 513, AFtERFE Z 2 a7 2EHT 57201
W=, Al, K5, H3, WV, HIP_PW, ANK_PW
D6 EBDERSTE Z 2 TITHONT, FAEREER
D¥EJE L —F—F ¥ —MILTRLEHEDTH
5. B, ZZTREETORT A—ZTERIZLD
FIRRBADEHE L7 b KO ICHEAME 2 22T
DR EMELTHD. 5 205, mEknE Tk
HIP_PW, WV, H3 OIEAEEERE & AR TENK
XN ERDND. Lo T RICEEE N~ L<
BATT H720121E, HMTEELE LT, KB L
DL, BEEIAEH L TR X2 ICEMRT D4
TERDDHERBEIND.

Z DO 5 ITERBER OV 2 - LTV D08, HllR
FEEANOWTZD LI R —F—F v — & fF
R, £ OHBRE OBITOREZ BBITENED &

DTBIEERZ S, 200 E ENEITEIEL
b Xnoh, L) B R EN LI Z1T O 2
EMAEETH DL EEZXBND.

/ANK_PW K5

H3

——YM
EM1
EM2

---= EM3

5. %37 A—4 DHERBPIEAF & Z 227K

HIP_PW

WV

4. %

AWFFETIE, @l OBITHORFTR~T 4 7 A
BIOFRRT 4 7 RZHOWT, BHEELZEREL LT,
BITEMEDO L&A BE T 5 7o IC BRI %2 H
WBEAME Z2AaT7 2R T 52 LT, 2508
T A= B MBI mlnE OBATRE 21T
VY, BTRE OB R & BARAYIZHR R 2 HIEICD

S|

WTRRET L7z,

W ONDRTA—HDOEIMIE Z 2aT w45
HT2Z L THRONIEGHERME Z RaT L4
i L OFICHBENRD L, mlE OSITEENMT

AN T DL D THDH, L) 2 EBEYFEMN
ODHETE T, /0, L—F—TFx— K T T7 7L
AR L, miE ZEICRFTEAMTE Z A 2T ON

WCHERTHZ LT, &Hx LWBTENEERIT S 729
@Eﬁz:ﬁ%/ﬂ\{zl:é@fotaﬁz;ﬁwg, BAEEE L & HI12H]
PN DRl kA R LT E T

Ef53
ARWFFERRDO—ERIL, MHETEN BAR I X
DA IR TR RIS L 0 SR S e 2 & 2 BRD
L, ZZICHEERLET.

BE Ik
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2) Ae M, Muraki Y, Koyama H, Fujii N : A
biomechanical method to establish a standard motion
and identify critical motion by motion variability : with
examples of high jump and sprint running, Proceedings
of institute of health and sport science, university of
Tsukuba, Vol.30, pp5-12, (2007).
3) DeVita P, Hortobagyi T : Age causes a redistribution
of joint torques and powers during gait, Journal of
applied physiology, Vol.88, pp1804-1811, (2000).
4) Silder A, Heiderscheit B, Thelen DG : Active and
passive contributions to joint kinetics during walking in
older adults, Journal of biomechanics, \ol.41,
pp1520-1527, (2008).
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FEAE R L LB KRmEE OSTEMERl DR A

OPHESCN, Kemadk, hIsEem, &)IFnF], [ExEE
BB AU E R B T2 ZE B A RE AR AR T2
Fumito Ito, Ryuga Oishi, Kousuke Nakahara, Kazutoshi Kikkawa, Hidetaka Okada

Department of Mechanical Engineering and Intelligent Systems, The University of

Electro-Communications

1. HEOERELE®
fRRE 72 Bt & 55729121, ADL (Activities of

Daily Living : H & EISEIE) &322 < ZATHIR D
HFPBBERAREEZ HND. ADL O THEFIZ,
& TR lEB DRSS & 72 DB TITE R 2% E 24 5 T
W5, @EZe o ThHE L LSBT 572018, &
FE D B B OBTRE D) & & OE s & BARIIT a5
ZEEFEETHDLH. LLERD, HFEFEICRT S
ElinE OBATENED R X & E &I R THFRIF T
NTETWRY., £ 2 CTANE CITEEE L ming
DBITEMESHTRER D, BHHFEF 2 ELHEC L mil
FOBATEETM 21TV, STEMEOSE R Z iR
FTOHECOWTHRET S22 E2ARE L.

2. HEFBE
21 BTEMEHRI L HEHARF A—%

PBRE TR G D72\ 18 FRLL EORERE R B & %
wHE Ui, STEMEDOFHNCH T > T, MHOITH
BB OLEMO->FE e, 55 B, B, R B,
WRBAS, Kis+, M8 E&ICHERE~— 0 —%
A0 AHF 72, 2 L CH 10m O BT % B 41T (DL
T NW), s 44T (LLF MW) 0 2 3R EE CTHMT S,
ZORT-% VIR 1 A7 (60fps) XIZE—T 3 F ¥
7F ¥ — 3 A7 A (Optitrack S250e, Natural Point 1
B, 200Hz) CTHE L7z, F7z, FRFICAITEE PICRR
EL7E7+— AT Ty 74— (9287B, Kistler
8, 1kHz) (2 XY AR oHm R ) 2 G L7z,
LIFFEBROMF 2R LTbDTHS.

1 2B

WICHITE 17— & & A% O & 5 HILR O AT
filfl & 0 MBI FRIRENT 24TV, ISR T A A F
L7z,
> NWRFIZEIT D,

cHIEAT v 7R (AT v 7R /HE) nSL

- T - WV
> KEH-LO,

- 8 F L7 T — ¥ — 7 : AL~H3

(X4 2 13 72— AT O BIE h v 7 "D —
ZRLTND)

- RPAEiOIE, AfLE : ANK_PW, ANK_NW

- EBE O IE, AflE : KNE_PW, KNE_NW

- RPBAEIOIE, AL HIP_PW, HIP_NW

FTo, KHRNTA—ZITEBIT D MW IRFOE L NW I
DEOESBREE L. Lk, ZOZESEITLTO
BINZRT @Y, AR A% 20 TRk 3 5.

#l) (MW B nSL) — (NW B nSL) : AnSL



RAHf kL4730 —[watt/kg]

“0 20 40 60 80 100

H=FTREIHA [Y6]

A R W
G
0 20 40 60 80 100
H=1TEHA [9%]

, H3
Hi(ee) @\

< BxEAER

N
|+

RA#A M LY /80 —[watt/kg]

3

<3

_ M

—IB1y H2(fe)

0 20 40 60 80 100
HZITEEA [Y]
pUEEJE oI e £l

E— 7l ( MV O AR O Jm)

X2 BEHLEMIZAAT——7H

BA#R kL4 S —[watt/kg]

-2

22, WEE

2QLEICR LA RT A=z, & (1), K
(2), X (3) NOEFHFEILNEL LI-REO K Eling
DBLTRT A= BETHHEMAMTE Z 23T EHH
L7z,

_ SDy
CViy = =% x 100 (1)
Xiy
xU_XW
%= 5Dy @
1
WZU = Zi] X CVl-y (3)

ZZT, SDyEEH/ST A=%D 18 %LL 1 30
IR O FTFEFHRERETE (Y ) OIEERZE, Xy X
BHART A—=Z i DY BEOEY, CVylIFH T 2
—Z DY HOEBMRE, x;3H 298 | ORH
NTRA—=2T1DHE, Zji3d 285E | ORH/T A
—HNDZATT, WZji3h 5H0RE j ORI T
A—H i DEHMFE Z AT THDH. K3 LZA2
T AR, BEEMOBGEEE R LZLOTH
D.

ZAa7 R B EFM
FAFTREREANE
plr
BATRRD L AER
K E3LE
N d> BETNERA
INSTRR IR
j( or
BTN EFER
AN 35
71N ﬁ> INSTRR R

X3 ZAa7 &EEREOBRME  FT (2010) %

— b Y

3. R
INFETOFNERERND, BHEOEER L&
g At L UC, SMTERM A4 R A 7o i Rz
WTLAUTIZRT.
F LIl 5 & LI offa s Lz b o
Thb.
#1 HHRENE R

P | OBE | S| Flelage] | B E[em] | R[]
MY | 13 | 24.8+2.1 | 173.5+8.0 | 70.2+13
. ME1 | 38 | 67.5£1.3 | 162.0+5.0 | 63.6+7.0
v ME2 | 42 | 72515 | 163.2+5.0 | 64.0+£7.0
ME3 | 24 | 77.9+2.6 | 161.3t6.1 | 62.4+7.2




31 BNRTA—FZDERMTE ZRaT LEEDHE
%

BOfTE Z2a7 2B LI T A—=2DN, F
e O THERMBE (p<0.05) ARHLNT/NT
A—H&I%, nSL, WV, AnSL, AWV, Al, K5, H3,
ANK_PW, HIP_PW, JANK PW, HIP_PW,
AHIPNW Th otz K 4 T2 bDEHRON,
HIP PW OFiRZ R L7ZHDTHD. K 4 D,
HIP_PW [ IHEEH LD L, @l bizonT
ML TWD ZEnbnd. Lo THElmEx, ST
THOIC LY REREESOMFEZFEL TV D
EEZBND.

04
y = 0.002x — 0.047

Pﬁ r=0317 (p<0.001) ° ¢ MY
X 03 | ° ME1
N
£ o2l ? ME2
ny 2 e ME3
W oo1 F . oo
= 4 -
n-‘| O i '..
ol 3 LX)
— .
T 0.1 °

02 b

0 25 50 75 100

Fh[age]
X4 HIP_PW OEALFE Z A7 LHEEOBGR

3.2.  EARIAATRE SR AR

B DHAT /T A — 2 05 LA DT
EEZFHET 572018, EEDO/NT A —FZ DEL
X ZRAaTEME L THELNTZEGFHE L 4 & OB
fRAE AT,

B E Z 237 B3 L AERBEBEARA LN
RTA—=Z DG, Al, K5, H3, WV, HIP_PW,
AANK PW O % it LAY TEEEFFEAL
X Z 2a7R, kbFlEOMEANEL RoT.
Z OFEFOF R EIE r=-0503 (p<0.001) TH - 7=
(X5). AFtEMTE Z 23T LAEROBIREZ ST
T2 &, BUEOHERE OSITEERMIAEE Th 5
DNy, ENWIBITOENEZTRTZENTES.

BEEAMTE Z2a TR 0IEVAE, RAEMICA
T 20 MREFEBEMLOSITETZTND LB XD
N5, £z, GEEAMNE Z 2237 NEIFERE Y
HTICH HHERE L, M ADEEEOEN O FEHTT
BEL D GBITEMENEZ TEY, MICHFERN
X Z2aTrREIFERE Y b FICh DRI, E
BEOER LD A LSBITLTND EEZ HNLD.

04 -~ y =-0.006x + 0.144
. r=-0.503 (p<0.001)
0.2 + .
[ ]
N o Pg '
X
N-02 < %o
+
35 -04 * MY
® ME1
-;“H—H -0.6
g“ ME2
08 | ° e ME3
g S S S S S S S
0 25 50 75 100
Fhlage]
X5 AFlEAE ZAa7T LERE OBR%

33. NT A—ZFIBITRRIIFE

X 61, AFtEIMIE ZAaT2HET -0
M=, AL, K5, H3, WV, HIP_PW, AJANK_PW
D 6 B DELNE Z AT TITHOWTHAERRER] D
Y E L —H—F ¥y — MILTRLEDBDTHS.
I TIEHATO/NT XA —H THENZ L D [ERAD A
DIFEE L7 2D KO ICEHAE Z A a7 OFF5 % i
L7z, X625, @mimEix WV, HIP_PW, H3 Ofi
NEFEZ LR TERREN ERDND. 2oL
—F—Fx— b, mENEL LSBTT D
DITIFHITHEZFLS TOLERSH Y, BITHE %
& < T 5 T DICIRBIFI LN 0 B BET O L7 RRIE:
FEDNENT D L0 RBTEEORERLETH D
ZEBNREINTVS.

£, W7 OEITHBREBANCHOVWTERTH
X, WBRE OBITOREZ OERE L OSET RS E
DREZINHEHL, BRIROENRFMZITY 2 &
MWHRETH L EZLBND.



/ANK_PW

HIP_PW

e MY

ME1
ME2 wv

e« ME3
X6 FRBEAES Z ATV

/ANK_PW

HIP_PW

ME2
- =71 8RR

7 EABIERE Z 22T O

4.
AWZETIE, @lHE OB THRORF T 4 7 A
BLOXFRT 4 7 RCHONWT, BHEZELIEREL LT,
BATEMEDO LB B BT 5 - DI EBR S E v
HMIEZ AT E2EH T 52 LT, 2HONRT
A= AR ERE OSTREIIFHI A 4T\,
HATRES) D & BARIICHR R T 2 FIEIC D0 T
Rt L7z,

BEDNRT A =2 OEME Z AT %25530T5

il

ZLTHROLNDEFERFE Z X227 LAFn & DI
THIBADFRD B, il OB TENED A% I HH Y
TLHHLDTHDH, &9 T ENEYFADLHEE T
Ele. Fle, V=¥ —Fx— 77 7R EEZFAL,
mlE Z AR ERE Z 22T OWNFRIZIER T
5T LT, Hx LWBRTEMERIT O o DBER &
HARR 2 8EmNEs, BB E & BICHLNTT D
FEAMG 515 % R C X 7
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