5. BiEIREDEIEORH

51 H®W

ERRBTLERD, MAXKESEER T, FHXFHE PO
POREPBASIND ETREFRCRIBINEGEEFHTRTED
58, BBETRERREBICRS. 6ic, EHOHEALNED =D
DHRENIHITREIV ORI D, L RELNV-RENERZ N
5. ZOXI, ETRBITLERDE, KDEERNTI VIAEHPND
—REENDPERINZDOLEFZIONZ . MNMKICL RS> NS DOHEE
DETE, SMEFOEHEEZEBEICTHLEZI6N 20, ERFVELCSE
WTEDLSIZEEZHPL, NEREBELTW20PBHTEICLE, &
WEOMBIZILBRIBPENBRTOREEZ2ZEASZ LTEETHAS.L
PL,ChETCEBREOEHNEDOHRILIY XY — XEF O kinematics [ B
T25HDODHTH b (Hamilton, 1993; FH S, 1994) , —BOHE & H 2 4
B L LEYHDP kinetics KOWTOHE XA S5 iz,

AFROEWIE, 3 BEHEORBEL L2 B ERELEEOENES
kinematics 3 & TF kinetics WSO 5B L, BHEHE OEBHIEORR
ENAARB I AMITELPICT R LTH B,

5.2 Kk
521 BEREBIUCERRK

WEBREILE 4 BTRRESHTERIISMLEEBREME 25 5D 5B 22
BEBEEBE 242BTHok, BBRELR IEHOERTOERFZ
ThEEY, BRBME 25205323 3EEOERICBI BT —F B
ETRES WP o, LEDoT, BBHBM 2 Z03 b3 EMDOER
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ERTOF—IBHoNE 2 AEMFOREL L., &R 5-1 KAFON
RB->LRBEE (UT, BhRRE) LEEEE (UT, §8) 05
FEIREER LR,

BREW 3 BHEORBCORYETRDE, QBVWEE TOEHMH
(Slow Running (SR)),@H i & O & E T O E 8 /£ (Moderate Running (MR)) ,
@FE WV EE T O EBE (Fast Running (FR)) 2F7b ¥ = . BREE BT (8
ABELHAKRSR) CABREOEBETCOEREEZSREL, Zhdib
BOWHETOEHFEZ MR, MR LhEHILRVWEBRTOEEEL FR &
L7z, BEREICEEREEHTORI SR 277 ¥ IBEREESTLRAL
ORI TE-TLEITWVW L3 ERESAE. £, MR Tl TSR
Iy SBEICOVHLSESTLESIWL , FRTIE TMR I DB 5HEIC S
WHLCESTTFEWI WS ETEER =z, £, EBEROARET S
R 2 XD ERLE.

522 F—HRE, F-ILNBBLICEHEAR

F—F ONBER X CNEEREES 4 BTRRELHTHRBREARTS S
(BamE oHiB 2B~V NE, FIEF— I NBBLIUHHEERZS
) . BAITEREABICUTOEB2ERH L. B, BRESHFEKLLD
B|AENESSEOREENEERE, xBETE 1.5~THz, y BRTHE 3~
THz DEEATH - 7.

5.2.2.1 performance descriptors

@ E£FE, AFvIE, ATy THE, SV Uk
ERER s ROEEERECOR (1 SV =V VAM) OEDE
EpKTE (Fi5) EREO 12227y 7R, 1BLET2REOEE
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Table 5-1 Characteristics of the subjects

n Age (yr.) Standing height (m) Body mass (kg)

ELDERLY 22 73,7168 1.612+0.063 59.7£9.3

YOUNG 12 245+1.8 1.766+0.051 70.9+£7.9
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(steps/s) 227 v 7HE, ChoOBEEBEEYL Lk, £, 25 v
TREAFTHEOL (RFvw 7R/ AT v 7HE) 252204
&Lk,
@ REYER
122V 7ABIIBT2RBEONRE LT, VIR OIIEAP X
RAEEME (STT) , BHIMMERI(SWT), 22 R PI(ART), 22r KRG RS
DX FFHIRMEIC N T 2 (ART/STT L) ZBH L.

5.2.2.2 kinematics
BABLAROHABTUTOEHR2EH L -,

O HFARRIURBSAR (K4-13H)

@ BEEAEE

5.2.2.3 Kkinetics
RABLAROAETUTOERE2EH L E.

O BB LUEE LS

@ BEiHNS U —BLCESH VI INT—

® HEHOHENMLS

@ HENZANVF—FHOFNE

523 Sv=Vv/RAMORBES

AEBEO | A2 ERBLURE, RKETIENTIER (85 PRE
HE) OMBICESWT, 6 2OBERTICAHT . B 5111 5T7RM
KB IHERABALBERETLELOTH S . SEERIRROHN
BUTOREYTH S,
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P/

I*R-on  St-mid R-off TFollow Sw-mid Swing 2™ R-on
Y S A

phase3 | phase4 | phase5 | phase 6

Air phase Swing phase

Running cycle

Figure 5-1

Definition of movement phases of the right leg. Abbreviations for seven event
points are as follows,

1st R-on : 1st right foot contact on the ground

St-mid  : midpoint of the stance phase (instant the hip passes over the foot)
R-off : right foot off

Follow : instant the foot is the furthest behind the hip.

Sw-mid : midpoint of the swing phase (instant the foot passes over the hip)
Swing  instant the foot is the furthest from the hip in front.

2nd R-on : 2nd right foot contact on the ground

- 115 -



D 1"R-on HRE (FHH) OB (HHHMOBHMOKRT, MO
FHORR)

@ St-mid XHEHFR(REFILEEOB S hEEHEOE F2EB87
2R

® R-off AR (AMTH) ol (AFHOIRBORT, 4FHOE
M DR, ZHEBORES)

@ Follow HROFESHEREANAEFISAHATROEHICNEL

7= B A

® Sw-mid HEHBEPS(EROESHWEBEANAGETFOET2HEET
%R

® Swing EROE 5s WEEHEIREFTHPSATHEOMAICHNEL
7=

@ 2"R-on WD R-on

52.4 REHME

BNZA—YOHERIILBRICEE4ZLABROAEEAWE, TR2Db5,
EEREEEHECBROVEEEROBERLLTLL 2, BERBELEEL
BIIZEBNSA—POERERBLGEREL2HER L TSR AIT
(ANCOVA) 2RAWVE. £, A9BAWHETI LOOHREFRZHEZI Y
NIA—FZDONWTRMOREET o2 (K44 B LB I4BAISBR).
BB, WIFhOREOHES, FRKEZEBRE SHRWHE LL.

53 REH
531 EHEERPHETIER
%520 ERE, A7V TR, AFVTHE, oy toRRe

- 116 -



Table 5-2(a)
Performance descriptors of running (Step length and Step frequency)

rannin YOUNG ELDERLY relationship with running velosity
g . A
d (horizontal axis:m/s) and the result of
Spee M SD M SD slatistics
233 0.15 206 0.29
Running velocity 7 03l 2.73 0.40
(n's) . ) . . -
5.16 047 358 0.56

SR 0.91 0.07 0.74 0.10

I
i
15 F  YOUNG -
~.. &1
Step Ie("j;h (5L 137 0.12 0.8 0.13 il Lo
e T ey
04 : ; . ;
1.74 0.13 1.03 0.16 5 25 25 45 55
SR 0s1 004 046 006 ;; ' U
1 .2
Step length 07+ .
/Standing height 0.77 0.06 0.54 0.07 o | ; -
03 : : : J
0.98 0.06 0.64 0.09 5 25 35 45 &8
SR 257 0.15 2.78 0.19 3: ]
3 L
Step frequency (SF) 272 016 12 028
(steps/s) 25 |
2 1
2.97 0.20 348 0.45 5 25 35 45 55
0T r
SR 0.35 0.04 027 0.04 o6 - i &
Running ratio (SL/S 08 & ,’é{fl
i 0.50 0.06 028 0.05 4L e
{ m/(step/s) ) o3 b -
02 a2 . ;
0.59 0.07 030 0.07 '

15 25 35 45 5.5

Abbreviation: SR=Slow Running, MR=Moderate Running, FR=Fast Running.
3% S-marks ( |, fI) mean significant differences between the age groups in the test of regression slopes in which the
running velocity is an independent variable { { p<0.05, I p<0.01},
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BEREZALEOOTH D, ik, ROLAHIZBERBELENNT A~
DHERB LM LEORELZRRL -,

BEMEREOEEBEIEEOERED 69.3~88.5%(SR 88.5%,MR 73.5%,
FR693%) THD, WTFhOEHEC BV T EMBREREELY EN
HEET LR,

AFVTRE I BREOBEROWThIIBNWT D, BUERECRES
LN EDo . COZLERABEEDERECHBLIIABTH o -,
MHELGEREOHEMIILERVWAF Yy 7RBIBALEN, BAOREL
BMERETHBICNE L (p<0.01) , EFHEENBWIFLYHBEOEN XS
Polk. MEOZLBERHEDORF v TRICBWTCHRABTH - .

ATV T7HRER 3 BRAOEBEOWTNIEBVW T ELERETRESE
LD\ ok, COCLEIRBEOEHECIBLTORABETH > 7=,
WAL EREOHEMC L RVWAT v FHEZWMALED, BADREE
HEEERECHERICIAREL (p<0.01) , EEELBEVEFLAHEOENK
Erol.

ZyZUVURE 3 BEOEEOWTRIEBWTHENARE CEFE
EDHNEIDPok . O LBARBEOERETCHE LTHRBETH- =,
MEELGEFEREOEMIzEBVWS Vo FHIZEARLEDY, BADRE
TEEEBHRETCERIINE L (p<0.01) , EHEIBWVFLCEROEIK
Eholk.

M52 2F v 7REATy 7THEEOBRERLELOTHB. 22T
B TH ORI EREHRE, ERIEZSES oV e RT. 20
Moy, EUHEHEIEELVIABEOEELCBIT A7 v 7EH/ND
EL, AT v THENRWILEDbD S, g, EBTO0EHOTO Y b
e, TR EHREOHMEZLIRVWI Yo THPEALTVEI
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0 YOUNG ® ELDERLY
[J Mean of SR_Y (O Mean of SR_E
Bl Meanof MR_Y @ Meanof MR E
M Mean of FR_Y @ Mean of FR E

7.0m/fs 0.4
45 \ ’
6.0m/s
/'G'O"\ N x
B . N 0.5
% 4 \\\ /’I \\\\ //'
B ’;/\\\ \\<,1’
S l, \\\ .»-/ ~
>\ \\ /./’ \\
Q 35 Y )
5 o s 0.6
~ ,, ~ .
g ~ /', AN
o n) TN oo JRAAN
= 3 g’ ~ -7 N
& ’ 5o> 0.7
% D’E’/ \q‘\“\ /’/. .
& g o< BTe
2.5 AN 0.8
=] A -
/’, :-"::
2 L: :I |’/‘| 1 \:\‘\I
0.5 i 1.5 2
Step length (m)
Figure 5-2

Relationship between step length and step frequency in running, Each broken straight
line expresses a same running ratio(SL/SF) and each broken curved line expresses a
same running velocity. SR_Y=Slow Running for YOUNG, MR_Y=Moderate Running
for YOUNG, FR_Y=Fast Running for YOUNG, SR_E=Slow Running for ELDERLY,
MR_E=Moderate Running for ELDERLY, FR_E=Fast Running for ELDERLY,
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PHODPEIN, EEOT VvV OB NEETCH 20 LTEMERH
BFEOS vy HOBELEIDODTNTHoE.

FS2DEEFREEZRETIERO > B, EHEORHBANER (A7 v
THEOHRERERE) 2R 52 BAROHETTLEDDTHS . RF
D%STT, %SWT, %ART iZ2hzh, HFHHKFHE (STT) , HHHFR
(SWT) , ZHHRE (ART) @ 1 BTAHRBI LO2BH2—€ >
FTERLEBODOTH B,

ZRUBHEAEE b EHEEOEMIZE R VWRL L, REEOEH
BLBWIEAHTEEIASoM2T Lz ENHREIREL & EEE
DML b RIBREELEASNT, EEECEDLTREERSRET
FEEXDHERICED o7 (p<0.01) . BHAREEEHELIERED
MMzt dRVWERL, AREOEHECIIBEERECEFELD A
Bz o7 (p<0.01) .

Chod 1 BTRMCLED2EE (%STT, %SWT, %ART) &, WEF
YHBITEEOMMICL RV%STT D L, %SWT & %ART K L
e ABEOEEETR, WSITEEMEREVFTELD HKRE S, %SWT
LUART X BEUERERFELI D hah ok,

Zech AR I OO R HIRERE I T B EE (ART/STT fh) HW#BE dEEE
oM dRVWEAL, ABEOEEECHEEERETCEIHTELD S
NE ok, £, MAOBERBMEERE CHRIC/IE L (p<0.05) ,
EHEFPBVWEIECHEBOEPREDP L.

MEDzEhs, AEREOERECHEMERERIEELIDOAT Y
TREMNXL, AF v TEEFEWC L, BETCRERRORBMIC L 72
WS YoV TEMNEZEC AT AOIN LT, BEERETIEARYDT
DPTCHBEI e Nbhok. ¥k, ATy 7HERRET 2RBNEROD
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Table 5-2(b)
Performance descriptors of running (Determinants of running cycle)

Kind of YOUNG ELDERLY relationship with running velocity
. (horizontal axis:m/s) and the result of
funning M sSD M SD statistics
SR 034 003 038 006 gj i u
Stance time (STT) 0 00 020 005 03 YOUNG
{s) ; ' ' 02 I ELDERLY T L—¢
01 : ; ‘ .
0.20 0.01 025 0.03 15 25 45 45 65
6 -
SR 0,45 0.04 0.34 0.03 o :
05t ﬁ_‘,-&q.--ui_(
Swing time (SWT) 04 t
0.50 0.04 0.5 0.04 _
® 0a| ST
0‘2 L "
0.48 0.04 0.34 0.06 15 25 35 45 5§
02 *k
SR 0.06 0.03 0.01 0.02
B
Air time (ART) 0.1 L7
© 0.13 0.03 0.04 0.03 L_;;]/Tﬁ_'
0 . ; :

0.15 0.02 0.05 0.03

SR 43.0 37 52.4 52 :g ] %i‘ﬂ_(
%STT ol B
S 326 32 45.5 55 4 ..
(%) | T - gy
, 1 20 ‘ . o
9.4 8 424 45 5 25 a5 45 85
57.0 37 476 52 B ]
70 + B—f |
%SWT 60 | -
67.4 32 54.5 5.5 o
%) .| ?(?“’h
40 : : ;
70.6 1.8 57.6 45 5 26 a5 45 55
W -
SR 8.1 40 1.7 28 b
2 | B - -
%ART
) i76 32 59 5.1 w0 b w
R - e
224 24 5.1 4.5 5 25 a8 45 6§
SR 020 .11 0.04 0.06 ! f
' : ' ’ 08 =
. 08 B
ART/STT ratio 0.55 0.16 0.14 0.14 04 = L
02 py
A an
0.77 0.10 023 013 5 25 a5 45 65

Abbreviation: SR=Slow Running, MR=Moderate Running, FR=Fast Running,

¢ Asterisks mean significant differences between the age groups in ANCOVA with running velocity as a covariate (* p<0.05,
** 520,01). Crosses (t, }) mean significant differences between the age groups in unpaired t-fest (1<0.05 , t p<0.01), 8-
marks ([, ') mean significant differences between the age groups in the test of regression slopes in which the running
velocity is an independent variable ( § p<0.03, I p<0.01).
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LLEMEREOERNNEIABREOEEECREFELALSTH - N,
BERARE DRI EEL D VT L Bbr ok,

532 ThBLUEBOD kinematics
5321 THESOESMAR Y B/

H53 15y VRAMPOTHERAEOELZ2RBHOERNTRL
ebDTH S ME | 7> =2 7 &M (Running Cycle, BAF RC) & 100%
CUTERMBLEREZRL, 0%RC 3B LU 100%RC DR A D BEIEHD
29~ 52%RC {J3E (HE /SR: 43.0£3.7%, MR: 32.6£3.2%, FR: 29.4+1.8%;
BHMEEE /SR: 52.415.2%, MR: 45.5+5.5%, FR: 42.414.5%) 7D % 4
B TH 5. RMADRE (KR, A8, MK Ezh2h FR, MR, SR
WETLOEEBMBETLTNS.

ML VoV TRAMTORBSAROE LAY -V BEM LTV E
B, FRFAEBIT2MHABIEENAGNE., KKK, BMERHE
THEHFFLUART, REAMOBRRME /M <, BRBH SRS, BHE
HOBRRKERBLIUCRXEMBDEN, EAERHOBREERB NI VR ED
HEDBAH S hi.

K 5-4 BEEE - RPERIRATCOTHREGAEOBREZSHOT
WMERBRETRULUEODTHSD. &5 7 M A AEHE, HEidhHs B H
AETHD, LMZBEMERE, NALIESEEZ2TRLTWS. £, RPIZE
METUEOKRER 44 B LEY—2 (3 *1,1,5,8) eRLE.

S-S HERHBICEMBICBIT 2 TRHESAEORRE, R/MVESR
KUHHOHEEEEZEHOTY LIFEEFEECRLESDOTHA. 22T,
B AEORAEIHBORAMBN (BRI TCIERERAML) 2, B/
EgmABEmA (RESCERAYERL) 2BKTS. £k, MPREE
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Joint angle (deg)

— SR

YOUNG ELDERLY _1]:‘4}:1
1% R-on MR 14Ron J:_ a 2 Reon
200 200
180 180
160 160
140 140
120 o 120
170 170
150 150
130 130
110 1o
90 00 -
70 70 _'Knee
50 —————r————— 50—
150 150 | Ankle
B Plantar,
130 130 | X i
110 P\ 10 \f\/ Y
90— —————— 90—

0 20 40 60 80 100 0 20 40 60 80 100
Percent running cycle (%)

Figure 5-3

Changes in lower limb joint angles in running,

SR=Slow Running, MR=Moderate Running, FR=Fast Running,
Thick, broken and thin line arrow indicate the foot-off of FR,
MR and SR, respectively.
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] YOUNG ELDERLY
Stance phase Swing phase
Hip
SR
FR
100 ]20. 140 160 180 200 220 100 120 140 160 180 200 220
Flexion <————3> Extension Flexion «———> Extension
Knee
SR
MR [
FR
60 80 100 120 140 160 180 60 80 100 120 140 160 180
Flexion <«—— Extension Flexion «————> Extension
Ankle
SR
MR " * ok * %
FR E—
60 80 100 120 140 160 180 60 80 100 120 140 160 180
Dorsi. <————» Plantar Dorsi,. «————> Plantar

Maximum and minimum joint angle (deg)

Figure 5-5

Maximum and minimum joint angles and ranges of joint angular motion(ROM) during
stance and swing phases, SR=Slow Running, MR=Moderate Running, FR=Fast Running. Asterisks
mean significant differences between the age groups in ANCOVA with running velocity as a covariate (*
p<0.05, ** p<0.01). Crosses (1, ) mean significant differences between the age groups in unpaired t-test
(1<0,05 , t p<0.01). S-marks (J, [I) mean significant differences between the age groups in the test of
regression slopes in which the running velocity is an independent variable ([ p<0.05, [T p<0.01).
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5-4 LABICHELEBOBRE TR L. THETAES L CBEH OB{EE
Bic oW THEBRICUTOLIREVWSALN .
@ 1 BB i £ &

REREOERE T, Stmid ZR<ETCOHFRARRTEERIE
FEELD OREAMHAENNIL, REHN L DBHULTSH . 2D D
% R-on, R-off, Follow, Swing LB 2MBOERZERTCH > (0T
N & p<0.01) . Sw-mid TIHEFHBFOMIMIC L &5 REHAEOERMLY
MHETERIERER>TWE (p<0.05) . F-, XBPORK -&/HE,
BHEORKEZRABEOEEETREMEREVEELDSFRIZ D
Xdhor (WTFhd p<0.01) . ERNHORNMEEZERREOH/MIZ L B2
SENTHETEBRICRRoTWE (p<0.05) . ABEOQEHEK T,
TRERBLIVEHRE L BHAEBICIARBRACERRENADONIRDP >
7=
QOREEEiAE

AREOERE T, St-mid & Follow 2R LTOBERAFRRTE
MEREREELVOBEGAENDE { REMALBHMMTSH > 2.
TD3b Swing BT AHROERZEHRTH > 2 (p<0.01).R-on, St-mid,
R-off, Sw-mid CIHXEHEOMINICL LR > HEMHAEOE P RBFHT
HEICBRLZ>TWE (R-on, St-mid! p<0.05, R-off, Sw-mid : p<0.01) .
Fh ,EHHOBREIABREOERECHBUEEBRENEELDSAR
WX EHEOBRXERIEEECLEDL TEERRENEELD LA
Blohddok (WFhd p<0.01) . EHPR I TEHHAOR/NMEL B
GEREEEEORMIC L bR > ELIPAEMTERERER> TV (X
RERTE VB © p<0.05, HZISHBEGE, HHMR/NE, BEHINBFEHE
p<0.01) . -
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Follow I BIJ 2 EMHARRAREOEFE CHENEREVSEE L
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R-off, Sw-mid, Swing LB 2RHMARREERRELBDLLTEM W
ENRELD OERICASC, ERMNL D HRMETH L (VT hb
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BEEPL DB b ok. £k, EHSAEREREDH
MIEBBRIEMLDPHEDVALNT, Semid AN TR, £FHEBICEDS ¥
BURBECAETFEL D O EEEN L v ERMALH D, ZEEB L BN
WICB0 2 ZEMBEEE MV LB b .

5322 THBITGBOMAARE L BEEH

KS5-6i k17 =V 7RABPOTEBLVEBROTSAEELAK 5-3
ERBEEHORY TR LEBOTH2 . AL I V=V /REBEROE
MAREOELNY —VRENLTWED, BB RIS 2HA AR
EHEBONE, SEHRERL LT, BEBBERBEF LI TKE, T
R X UREOBANME (BAOHD) HNE L, KBOBKEELX
RROBAREME (Bo%EL) dhkEholk,

M 57 RERE L EDERABEATCOTRBIUGKBOBSAE DM
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Segment angle (deg)
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Figure 5-6

— SR
-«-- MR
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24 R-on
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J

Forward
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Backward
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Forward
inclination

Backward
inclinatien

 Forward
inclination

Changes in segment angles of lower extremity and torso in running,

SR=Slow Running, MR=Moderate Running, FR=Fast Running,
Thick, broken and thin line arrows indicate the foot-off of FR, MR
and SR, respectively.
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Figure 5-8
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Foot(stance Fooi{swin

Maximum and minimum segment angles and ranges of segment angular motion(ROM)
during stance and swing phases, SR=Slow Running, MR=Moderate Running, FR=Fast Running,
Asterisks mean significant differences between the age groups in ANCOVA with running velocity as a
covariate (* p<0.05, ** p<0.01). Crosses (T, }) mean significant differences between the age groups in
unpaired t-test (t<0.05 , § p<0.01), S-marks (J, [I') mean significant differences between the age groups in
the test of regression slopes in which the running velocity is an independent varjable ( { p<0.05, [T p<0.01).
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Figure 5-9

Joint angular velocity of lower limb joint in running,
SR=Slow Running, MR=Moderate Running, FR=Fast Running.
Thick, broken and thin line arrows indicate the foot-off of FR,

MR and SR, respectively.
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Figure 5-10

Joint torque of lower limb joint in running, The data are shown as per body mass.
SR=Slow Running, MR=Moderate Running, FR=Fast Running. Thick, broken
and thin line arrows indicate the foot-off of FR, MR and SR, respectively,
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Figure 5-11
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Joint torque power of lower limb joint in running. The data are shown as per body mass.
SR=Slow Running, MR=Moderate Running, FR=Fast Running, Thick, broken and thin

line arrows indicate the foot-off of FR, MR and SR, respectively.
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Joint mechanical work (J/kg)
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Figure 5-12

Mechanical work done by the joints in running, The data are shown as per body mass.
SR=Slow Running, MR=Moderate Running, FR=Fast Running. The figures in
parenthesis are mean walking velocities. “Upper” means the sum of wrists, elbows,
shoulders, and neck joint. Data for the lower limb joints are shown as the sum of both
legs. Asterisks mean significant differences between the age groups in ANCOVA
with running velocity as a covariate (* p<0.05, ** p<0,01). S-marks ([, [J) mean
significant differences between the age groups in the test of regression slopes in
which the running velocity is an independent variable ( p<0.05, II p<0.01).
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Figure 5-13

Percent contributions of each joint to the positive and negative mechanical work in running.
SR=Slow Running, MR=Moderate Running, FR=Fast Running. The figures in parenthesis are mean running
velocities, “Upper™ means the sum of wrists, elbows, shoulders, and neck joint. Data for the lower limb joints are
the sum of both legs. Asterisks mean significant differences between the age groups in ANCOVA with running
velocity as a covariate (* p<0.05, ** p<0.01), Crosses (1, }) mean significant differences between the age groups
in unpaired t-test (1<0.05 , § p<0.01). S-marks ([, IV') mean significant differences between the age groups in the
test of regression slopes in which the running velocity is an independent variable (J p<0.05, [ p<0.01).
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Figure 5-14

Effectiveness Index (EI) of mechanical energy utilization for the forward
transition of the body in running. SR_Y=Slow Running for YOUNG,
MR_Y=Moderate Running for YOUNG, FR_Y=Fast Running for YOUNG,
SR._E=Slow Running for ELDERLY, MR_E=Moderate Running for ELDERLY,
FR_E=Fast Running for ELDERLY. Regression slopes in which running
velocity is an independent variable is significantly different between the
ELDERLY and YOUNG ( t(98)=-3.56, p<0.01 ).
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......................... YOUNG
ELDERLY

SR_Y (2.33*+0.15m/s) vs. SR_E (2.06=0.29m/s)

R-on St-mid R-off  Follow Sw-mid Swing 2" R-on

MR_Y (3.71#0.31m/s) vs. FR_E (3.58%0.56m/s)

R-on St-mid R-off Follow Sw-mid Swing 2™ R-on

Figure 5-15

Comparison of body kinematics between YOUNG and ELDERLY during running in
similar velocity. SR_Y=Slow running for YOUNG, MR_Y=Moderate running for
YOUNG, SR_E=Slow running for ELDERLY, FR_E=Fast running for ELDERLY,
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