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Kinetic Characteristics of Initiation of Gait
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= Abstract=

To understand kinetic characteristics during the process of initiation of gait from standing,
from the visual cue to toe off of the stance limb, vertical ground reaction forces(GRF) and
center of pressure(COP) during gait initation period were evaluated with two force platforms
placed side by side in thirty two adults(young 16, elderly 16, each mean age 27.79 and 51.70
years) with no history of7 neuromusculo-skeletal abnormality.

Gait initiation period of swing and stance limbs, percentage of gait initiation period and
ratio of the vertical forces to body' weight at each peak of the vertical forces of both limbs,
and also movement of net COP were measured and described. 2 groups, one of 16 young
adults and another of 16 elderly adults, were compared statistically.

These data showed the increase of initiation of gait period and the decrease of movement
of net COP, and also can now be used as a part of database when initiation of gait in

subjects with neuromusculoskeletal abnormalities need to be evaluated.
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Figure 1.  Vertical Forces during Gait Initiation in a normal subject
(normalized to body weight)
LatSw': latency of initiation of gait of swing limb
LatSt™ : latency of initiation of gait of stance limb
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RU[ + Rur Ru/ + Rur

COP: : COP under left foot

COP- . COP under right foot

R © vertical reaction force under left foot
R., : vertical reaction force under right foot
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Figure 2. Trajectory of net COP during Gait Initiation
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1) RAP27)ZEC Initiation of gait, 10G, period) 3 R A ZZEI)( Latency of initiation of

gait, I0G)

frabstxie] A A 7)12He o] 054 + 0.09sec, =dF0) 061 + 0.17sec B3, Qz2Hé}l=|
of HaAZ7IZEFEe AWl o] 1.00 + 0.09sec, = dFo] 1.13 + 0.25sec O T8t R 9+ ¢ 2+E) =R

SR it A fosiAl ZANATHP< 005 ). =3 BaA A% BEoE FAsA N A

o

-
B

= 0.15 £ 0.04sec, = Aol 016 + 0.07sec, YA3FANA wdo] 0.18 + 0.08sec® Hd 3t
0.16 £ 0.04secoll Hl&] Fg F7171 Ao =dFdA Yze et §21etAe] Rair)zr 2R

71 Arelell fe) @ Apolzp A AJTH p < 0.05) (Table 1).

Table 1. Initiation of Gait(IOG) Period and Latency of Initiation of Gait(I0G)
of Swing Limb and Stance Limb

[0G-Sw' 10G-St latency, Sw” latency, St

Young 0.54 £+ 0.09 1.00 £ 0.09 0.15 + 0.04 0.16 + 0.04

Eldery 061 + 017 1.13 £ 0.25° 0.16 + 0.07 0.18 + 0.08"

Total 0.59 + 0.15 1.09

=+

0.20 0.16 + 0.06 0.17 + 0.06

Values are given as mean and standard deviation(second)

* P< 0.05, compared with yound group

+ P< 0.05, compared with initiation of gait inition latency of swing limb

1; Initiation of gait period of swing limb 2; Initiation of gait period of swing limb
3; Latency of initiation of swing limb 4; Latency of initiation of stance limb

2) FANEEo] 7 JEHe) oS w7 e AIZHTable 2)

urgelo] AolM A 4 1FMel o2 Ake F HANLZIe] B WRER A
W ZAlel 5 AW Swle of 39%el A, SIZsHAS A4 AW Se o 33%
NN, GAsA HA AhFHNTAS2)S HPA LI o 58%A A, DAL Fu)
A4 AN (SRS BN AN of 68%AM, aT f7hatAle] FuA Ay sy
(St MAA A7 oF 82060 A vhebideh, @3 3@ Alololi Swidl AR felg 3

o] & K thP<0.05).

Table 2. Percentage of Gait Initiation Period at each event(%)
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vents Young group  Eldery group Total

Swing limb peak(Swl) 3495 + 501 4474 + 13.83" 39.78 + 11.44
Stance limb first minima(Stl) 3417 £ 472 3296+ 564 3352 + 517
Stance limb first peak(St2) 5896 + 11,18 5802 + 657 58.66 + 8.87
Stance limb second minima(St3) 7049 + 633 6751 + 546 68.87 + 6.12
Stance limb second peak(St4) 8425 + 669 8163+ 592 82.56 + 6.22

Values are given as mean and standard deviation(%4)

# [2< 0.05, compared with young group

3) ZF NEAlA A Y] AFAd g = AnhtE o] Bl (Table 3)

om

2 P)EAN AL SRS HFo e Bl E TEdelA B, HAAFe] Al A
Fo= §2s) ](SWO)Oﬂ*‘] 047 + 0.05, YZsFA(SO)E 053 + 0.05 22 F2 3k zolE Ho|
o (P<0.05), §243+A1e] wrtetsdu(St2)ol = AF9 1.068]2] Fauritelo] §717] &R Z o A

25 ole g e RE Axeld wsA uedt eln QzsiAe) wiRsd

JE

Aol A SRR o] FAH(Sth)ol ol=Zm, ol 1.04 oL, St29} St4 Aloloe Ay
ol 717} Holm, olwe] HAZHStHS 0.89 ot HWFH mwdFAtoldl St3e ARk Fe] gk

2pol 7} 2= A tH(P<0.05).
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Table 3. Vertical Forces at their Maxima and Minima

(ratio to body weight)

Young group Elderly group Total
Swo 046 + 0.05 047 + 0.04 047 + 0.05
Swl 0.73 £ 0.10 073 £ 0.10 072 + 0.10
St0 053 + 0.05 0.53 + 0.04 053 + 0.05
Stl 0.24 + 0.11 0.25 + 0.09 0.26 + 0.10
St2 1.10 £ 0.07 1.01 £ 0.06 1.06 + 0.07
St3 0.86 + 0.07 0.90 + 0.04° 089 + 0.06
Sta 1.06 = 0.09 1.04 + 0.07 1.04 £ 0.08

Values are given as mean and standard deviation
* P< 0.05, compared with yound group
+ P< 0.05, compared with Sw0

4) 2¢EEA9 F4sx weko g HololF A9 o5& E(Fig.2, Table 4. , 5)

ZgHEA o|FAFAM HyPTol AHAW FHFAH olF AF A ANM FzHstA] Zo
2 83 HFog olF3FE A PR ZKo R olFdhFig. 2). dHFA e olF AF A
o]  fZstAzZo =zl Hu F-$o]F A (mediolateral displacement of COP)& HWd oA
1164 + 201, = A7l 941 £ 293cm, Aol A=Y 120 g vgs HATdANM 86.77
+ 964, =dolAl 7798 + 20.15cme 2 wdTdlA AT HE fod AAE HYon
(P<0.05), ©lF A 9AANq fARZoz AWz  olFF He) AFoEA
anterior-posterior displacement of COP)+= #d#olA 452 + 097, =dwoll A 3.03 + 1.20cm, &
ub abo] Aelel 1/2¢] tigt WMEERE HAFAAM 3412 + 771, =ATFNAM 2561 + 1121%F 3}

gztalA g g BAFA olEEEE AIPA 3469 + 7.04, dwoM 2626 + 1101
meter/sec2 =@ AN FoldhA Ao ( P<0.05), THAl dstAW e 2ol BAFA o

25 1829 + 1667 meter/sec ©lB % Alolole #olgh Aol gk Fdwd FAA Lo

-
X

Mel §7habn) ware el olE4Es) YASARLoRY olFHEe uls FstA wA B

HAH P< 0.09).
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ablc 4. Max1mdl Displacement of net (,OP to Swing Limb

Mediolateral dispalcement Anterioposterior displacement
Length Ratio' Length Ratio'
HY()ung 11.64 + 2‘(;1 86.77 £ 9.64 452 + 0.97 3412 + 771
Elderly 941 + 293 7798 + 20.15° 3.03 £ 1.20 2561 + 11.21
Total 10.44 + 276 82.04 + 16.58 372 + 1.32 2954 + 1055

Values are glvcn as mean and standard deviation(cm)
* P<0.05, compared with yound group
+ Pereentage of length to ¥ of distance between both feet

dbl( 5. Vdoutv ()f nct COP Dlspldccmcnt

Swmg hmb slde Stance hmb 51dc
;Young 3469 + 7.04 171.33 + 3.09 n
Elderly 26.26 + 11.01° 1893 + 2278
 Total 30.15 + 10.20 1829 + 1667

Values are given as mean and standard deviation(meter/second)
# P< 0.05, compared with young group
+ P< 0.05, compared with Swing limb side in young group
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S FHE Aotk

Carlsoo” ol F HEAI ] @8 A25ol= SAHH, load cell, M HES AHET 253
st A, FAHTHREGO] AMEEIAR, AFE Fol7)= st dEsAEGASoY, NS

gaEa 1ol WA AdelMe] dpe Baw up gt Y Fue) BdME o] R U

APE 4 5 GAL, FF ALHY AFE AP ARLH, B AFNME F A 9599

A 5 U BAFH softwares AFE = A
HuE AFEME, MUz Ags ALsa? dAHoz e AW Au APF A

Wso) Qer] B APolME QAMTelA HAIZ RAA4S )P FEAF 27 Ao,

ety AW HAste, Wit g 1 AP R @e'® AR Th

B A e FRHPAFI|L ok 1,090msec . Brunts ol EFEEE geldd A7
e B sgEe Zite]w, Nissan % Whlttlem-/] ATl Ae Az Aol o 4043
3, BPAF7IZEe] 1,150msec] Atk B ApoMe £ B AAg AR ol i A
78 Qo AlgdEn FRPARNTANG {2t BAAATE 2 o 53%0|UL, o=
Bl A3xEe] Busl dX3I(Y BPAl FEIE BRPAAS F2 bk o] HxAskAl 7|7}
A Alzro.z ole HAIWAARY FHFE FFABAL wEEHEd oEd=rer HAEHY
olo st AMF AFE FH A HAzA Eid ALrE AW B AFdMeE d4
3127} 0.17 sec, FA3LA 7L 0.16 sec Ath BAAZAIZ R B Az FHE)E mdadA Fd
ol viafo] FolatA FrisEe] RaA#e] AAdHS & FUH

AARbtE e E SR olojdly A, A9 (e W )WFEAME TP,
FAXME b FEd WHEE Holw FANkEERES FASAT. MIFde dFstAe FA171
] 50%0l4- REskstm, R AAE o 160msec?t AUH, ¥t {F7438tA] Hog o]F3d}
3, °F 400msec(F R YAIZ7|1ZHe]  oF 39%)7F AUH fzEA AlFEe) oF 72% Pk
iz wu dzeAE g8 unload) Vot 1 F F738] FAEA 9] wrtetEdwo] o] 2 A
g3 7 AE HysAwhaa e gteohis2) ole AFe of 1.06MiR T, St3diME AlFY
08990, Stdol M= 1.04w o] FAvbdeo] it olmje] fFzistAlol Wt Frirh A HH A ek
7] W Fol fzretx e AWBAY, KASA Y BPFIINAMY AAE HAH FFYE v AN
o, Balgy)e] dwbHog ezl 15—“” Y2 w ol AZEI, o] 5e A7 FAER 9 @t
gsd {248 A9] Z7)F A (nitial contact) 53 AL FAlCl dojye wWFE HAT o]lEd
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A 3hol g AEYRG Agstel AsHoz 24Y Ba® AN Ak 4 AF A

ool AFel Wk 57 whee) wls olujo) AZhe FUE kel FHolst Ael gl

9. ol ARANME Aol whE £ wwe we oW AZLe & jols}l gl Aoz
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R frejde FdE ok sk fdAeARY gl oFsEE AMTAA
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Fig. 1. Vertical Forces during Gait Initiation in a normal subject
(normalized to body weight)
LatSw": latency of initiation of gait of swing limb
LatSt™ : latency of initiation of gait of stance limb
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Figure 2
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Right

. Trajectory of net COP during Gait Initiation



