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ABSTRACT

The purpose of this study was to analyze of obstacle gait using spatio-temporal and foot pressure variables in children with autism.
Fifteen children with autism and fifteen age-matched controls participated in the study. Spatio-temporal and foot pressure variables was

investigated using GAITRite pressure sensor system. Each footprint was divided into 12 equal trapezoids and after that the hindfoot,

midfoot and forefoot analysis was developed. Independent #test was applied to compare the gait variables between the groups. The

results showed that the autism group were significantly decreased in velocity, cadence, cycle and swing time compared to the control

group. The autism group were significantly increased in step width and toe out angle compared to the control group. The autism

group were significantly increased at midfoot and forefoot of lateral part of footprint and forefoot of medial part of footprint in the

peak time compared to the control group. The autism group were significantly increased at midfoot and hindfoot in P*t, at midfoot in

active area, and at hindfoot in peak pressure compared to the control group. In conclusion, the children with autism showed abnormal

obstacle gait characteristics due to muscle hypotonia, muscle rigidity, akinesia, bradykinesia and postural control impairments.
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SHHLee & Park, 2006). L1 HIEol|A] Holr} ofolrt) 4-5u)
o E1, 0|5 7k < 75-80%% AAAA oW, oF 25%+= 3t
AS FuelthLee & Park, 2006). AFA Aol opse Lk
o A]7]¢] W3 Calhoun, Longworth & Chester, 2011; Provost, Lopez
& Heimerl, 2007), 571" 8Khypotonia), 5732} (muscle rigidity),
555 (akinesia), 5 $+7Hbradykinesia) (Kohen-Raz, Volkmar
& Cohen, 1992; Damasio & Maurer, 1978), A}4] 244K (postural
control impairments)(Calhoun et al., 2011; Kohen-Raz et al., 1992)
I 2 FEFN SR et AL 71 7]
e ols7Eel EadlA v ES Btk Calhoun
et al., 2011).
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A gl obsEe Bl ofgE HiE| AS W BE
o] o &, A7} t @o| EEUtH(Vemnazza-Martin, Martin,
Vernazza, Lepellec-Muller, Rufo & Massion, 2005). 3k XX
7He o AW, deHEA7E AHel s o) GHo)7t o Be] 7
B 1, 722 o H7KVilensky, Damasio & Maurer, 1981).
F 2ol Calhoun 52011)& 227 9] Bl oF55(5.0~9.04, ¥
T 624, Hit A 11942 em, Bt A5 28.66 kg)oll HIS] 12
o) A/ ol oFE(5.0-9.04, B 634, BT A1 121.03
om, BT AF 2931 k9B 2 W) e ASZH(IH) 2dl
EZ Y A, wiE233(=2) 457t o 3A veRged, ol
57148 muscle hypotonia)2h o] IHkal dgitt. Hgh
A A ZHEZL o AA debged, 1 Yule JdE e
Z 9 & fidda Basioih AsA Aol oksEollAA
Uehd= o349l B diee 23470 AEYAE ST}
A7), BEH HEE TN 715 AAl)aL, Ax
o 4t Fox gaS w|ZItiCalhoun et al., 2011).

AHA Aol olFES e E I HPATE o H B
g vf gk gy AAEEe] 18 e e s

ofER Yol tigt FAE Jg gt APolr}. 53, g7 U=
A Gl o}z FolE Has FAshs AL, ¢ede
SH g ] AAS votsle WM Fasdt ofn
Zteth AolE B Ayl AuiEez BePgd o=
e AA2e] Hete] 23T, A9} #F 5 x3)
& F=0| Q¥ hMak, Levin, Mizrahi & Hui-Chan, 2003).

HAHA] Aol s B3 BEE ATES FLolE Yo
2 3} 99(Han, Lee & Kim, 2008; Austin, Garrett & Bohannon,
1999), =152 4o g 3k A-(Chung, Yoon, Yoo & Choi,
2004; Chen, Ashton-Miller, Alexander & Schultz, 1991; Mcfadyen
& Prince, 2002), AERIES IO & L5223 &
= FHE A7(Yoon, 2007; Kim & Yoo, 2009), 371 =91
S tdeE ¢ d9(Lim & Kim, 2007, Kim & Lim,
2008), Thi-o-% oFs5< tdeE 3 A7HLim, 2005) 5©]
ZggEo] gir}. o] 7R Aol olsS W= g Lim(2005)
o AFM, theg$ ofsd] HollE Hal 2 B
)¢ o2 EAL BHeom 152 cmEold AfEoM NS
I7EIAY AlES e T thessw olssdAe ta
WAL Eolghal stk SFASAEAES olgst A+4n
£ Ed= slo JAEE Z2adA FejE 7] FH
ofEoll ZeA HARAY FefES W & A9 5944
o2 Qg HolR& difsle Z2ads FUisjoR st
skglth SlellA AuE uie} o] Ao E Kz FAE

oX oX

(1

J= oy A Ao gk ady A Aol ol tiAt

OF @ AE HIYTA A7 AT Aot
A7 BaE FohE RPAFEE 33 P Al
B AHgslel £53 B 25 WIES AT 3
Y GRS X 2HLS AFgEl] Ao |
7] SR A BlYS AT § 28 2ol F 7 Al
A F9ol vjAZ RAsielol slv, AAwY AgE 58
]

S AEE 7] 912 dolslof gk tjrRel oleid 4
H2e NS 9431 AFANH olFolAk ol 9% 4

9]

79 Wil YuRldAE TS AR XS F o,
AH A Aol ofFEolAe Foed IS 2 2
13 8-S WsrZd 4 ITHRinehart, Tonge, Bradshaw, lansek,
Enticott & McGinley, 2006). 2 17-ol|4] AR8-3+ GAITRite 13§+
A AZEle Folgo)7] wie] AEA Aol oFsEe] Bl
Ashe Faolr S30] 7hsslitt B3t viAY A=) B3t
glo] A3k B a2 S8Y5hd 7] wjio] eHgH oz Aol
B Ry 325 58 4 917 Aok GAlTRite HaPFA Aj2
B8 A]F712) (temporal-spatial) 3¢ Byt ojujg} ko] 9 B
I% ZAo] 7Fs3lth.

5715 S5l e AL I HEide A
HeYdA77L s Aol
= A Al olsEe

t} 57053 A EA7E A

1. a7 ddA

2 A7 e ARG Al ofs 1593 &
AR HEF oFs 15%) o2 Urdlth ¥ ATe] Agxdel
A Zofolse 57 (Aoh g HFooA At
2 wdael 2 A4 Aoz Ak e 7] obF 21O
2, A4 el oFse Aol 7ol w2 A4 71ES Al 2
A717HWHO)9] AWERF AARL ICD-108] Ae7|Eel 23|
23790 dPshe oFsER FHSIGITh A el oFsS F
20%E ooz st 13y 6% AFo] Erkssla,
BEXo|Me= A9l a9tk
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Table 1. Subject demographics

Number Age Height Weight Shoe Size Leg Length(left) Leg Length(right)
(N=30) (year) (cm) (kg) (cm) (cm) (cm)
male(13) 112 1509 48.06 243.66 76.93 76.76
Experiment + * * + + +
female(2) 2.80 11.26 14.12 18.07 942 9.89
male(7) 9.77 139.33 33.6 21 70.28 7046
Control * * * + + +
female(8) 2.89 11.93 1001 17.74 797 7.86

2 AFdA Fy TS FA G2 olfe Aoy aF
ol w}— AolE 7] g HHo] ofd, 7] A#g A
folgo] ARl Bl A4S dolry] airjolct wEbA
J T2 glo] e AAste] dge F4asint A8F
Wit FANGE] AAA 54E <Table 1> 2o} 3PS Sl
AT} 259 718 RBE AlE3sle] £918 dgton, o
TupdAre] SREA Y FAE ol F33iT

2. A% A

B o] &9 AlF7 2 JEEY A8 E g56))
9]3le] GAITRite system(CIR Systems Inc. Peckskill, NY)S A&
S}AT<Figure 1>. GAITRite system< % Z°] 488 cm, X147}
ol Sol= Zo] 366 cm&} Z 61 em$! AA2] BR3PujEo|c)
A7 127 emT 48x384702] AIA7} vjdEo] 9lom, F 18432
Aol 24 AN A} itk Bt geERe WE
Aow, A AL B9 gl Wbl B3, o)F 3
g QIgHolx AlolES Tl FFHE BujA dk
3. 43 24

492 98 B2 AN B9 ok5E0] $ESHE AAL
5} GAH'the systems AA|SIHTE AE Ao B A9
FATAR SIS BENR SfelF ATAG} SR
Shgoz wae B9 SR 94 AR A 54 58
ZA3lge w14 Q1A 2 A7\ Martn co,, Japan 2. T
7o) who] Zo) ko] . Adko] Zo] Aldke] E 9 tlg] Zo)
2 =439t} v 2ol 25 7] (greater trochanter)ol A 71
A (lateral malleolus)7H]o]ck. A3 4ol thete] Aws
s, A2E 37300 A3 el BohE B Age B2
3 ATk ATASE AR WE Al APozRE 5

Golxl A3l M Sdste] ZofERY mES] £ AN 5

o) A A i 2 sk
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Figure 1. GAITRite systems and experimental situation

$tFigure 1>, Z} %0|< Chen
on, YN Hl] F2

S(191)9] A A AREEHA
=ololtk & 0] 52 cm
849 FHd sEse =ololH, 152 ome= T2 B ¥
A7 5o Yubz<l Fololt}. 0 eme= 5 cm E9] Hlo]ZE B
Oﬂ]/\i uL7\] = A 1:1017}J:§_ 3}%3}
S5Als Aivke AFEAE] %
= 7}0 Helet FERY £55 AT = A :[L‘l‘i =
Zlatanh Hao ASAo] fEls KHolA| Ye tAES
=R FIS lelZl o= el HellA Fellx] Yt 7é7l
T sk, 7PA &5 FolIs sidith SRAS ARk A
4 ololee] Al A4S Aes] mletslal 1o, GAITRite
AAE Qe WA 7Fsek FAE sl Aol oirlsal W
ol tigh 7285 Haslelr] s HAZI é_!?d 73—% % 1]
Stk w3k ey s e dH
AHES B3l olol59] WA Al BFsS oF OJIH g f= o}
Fok Aolle 2 52hs 33] At diS Alksisith

el Ag7e Fapo

4. A5 ¥4

FNERY 52 T A& AT 2@ FEEE W
tigk A} = GAITRite 2~ ESJO(Ver. 322 A3l &
A P 152 em9 AAES 97] A 1>EhelA 152
of FoES W ey 29 HAW), 0 omE @ &
(EMF 28 A, 52 cm?] %H“ S g Hesd

3} 29 Wi % THE PO Bk
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g wRle] AL /o] A& WAl=e] WEE
x| FAL 7Ho 2 S<Fgure 3> Ame A WA e

L83
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<4 La"( Step Time —p4— Right Step Time—p
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[ e swing o Lo stnce— i HL_A:‘IE'LX] %A]oﬂ}ﬂ H/K—] :I.L7]-_4 u]_;ql:!l— l:ﬂ‘_q H]—_',]JE‘KLX] Z/J ].
ot e R Ao} Aol B/ £ Haolth Sk (enys)= A2
lif SR e B 2 oF Ao W golth HEHE SElE SES

Right b ?—“"m E e th] Zo]E W otk X &R ms)= TEAS FH A
e ko2 e grolth BFE(em) S dhiko] whea] FAloA uk
Figure 2. Temporal definitions g ] BEEA] A7 AgolthAX). EEG(em)

Sh dho] Whgldrx) ZAlo|A U3k dhe] wigjx] 2719
AZ)o|tHA-G). BiHem)S kit Alolo] 422 Az|o]tHD-X).

A A E ok 2RO As B} $Yaste) Zwoltt). W
N Ea 4 Qﬁ A ML HES ) Lol Ui golt
yr e%i e i Rt Eae} B WAL <Figwe 39 1 ol o 1}
\ P — L i .
A Tl ER}SITE GAITRite Al2~®lo] whe}, Awol] g we 12z
O\, l P (trapezoids)ili el 227k W 6223} 9% 6x7to.
N AT 912 SR SRR PR S |
e 72z e e Zﬂoﬂ A 627402 AAQHN o & w5z BRERE 9
- (O %ﬁ 14:‘7 _— PEANA EAUR 727494 227402 A Ha
sl A 9] o] 9jo] giElo] saiA st e Wl 43}
s ) $lel 3402 sk 1, 2, 7, 8224 Shindsoo) A
Figure 3. Spatio-temporal measurements of GAITRite system are 9, 3, 4,9, 10272 F(midfoot) A%, 5, 6, 11, 12272 4
based on three footprints. The grey squares represent the pressure olo o s =7} o1o Snulo
sensors and the trapezoids (non-squares) of each foot are the ——L‘{forefgot) X] o2 Wl ol23h 2243 A|S Tgte s
technical basis for footprint calculations. Points A, D and G are FEEE HAS AXRINTE H Al7Hpeak time) 1277
the geometric centers of the heel for each footprint. The line AG s
reprosents the stride length of the left foot, the line AX-the step A A7 F EH%M Uehd AlRES Sjmfats, Pie A WA
length of the right foot, the line YG-the step length of the second i3k 2+ x99 D:]xm].g(x{zﬂ}\]ﬂoﬂ sk A 29 ¢tele
left footprint, the line DL shows the step width. The line of . . . 5 N
progression connects midpoint M of the line AD with the midpoint 3, %= F@)oltk ole A7t o TEze] Waoln, o
N of the line DG. Toe-injout angle is between the geometric o] oke olm]sk = X : o 7 Ay = A
midline of the right footprint and the line of progression. The o F= 9 ]_LE}' 25 A% (active area) 2k 2| J
angle is zero if the geometric mid-line of the footprint is parallel to Aol Mo e oulstH, o) OLE':‘(peeﬂ< pressure)> A
the line of progression; positive when the mid-line of the footprint S 71 1o
is outside the line of progression; and negative if inside the line of el tigk 2k A1 Hrijgkel g vt
progression.(Titianova, Mateev & Tarkka, 2004)
5. 84 A

g 7)o 2 ZAa G0 Figue 2>, HE Am@—e— & Hgo] 2 SPSS 180& ARBEl] ¥ e} TR B A8
ol HEa 27158 MjH o] Ao FEF b A WY D SR Aol UF B TEANE AT
U AZIolTh A2 ARKZ)S & o] Add] A& e ¥ A7l SHE A3 FAdeah d 4
B $Yg o] ARl &3 2714 AY Aol g ©1E BT S5te] %@ ¢ @z(mdependam HestyS A3
AN @ o] Ave] FEF £RE FUG wo] Ak O o] FES =052 A

ABAA GolAe £3HA A Azhol. olFAA AZHE)

S m 2 3
7 o
%3%—6—}04 vﬂow UH?/}XH Alﬂom o]E Aambulation time, 1 gepzame) AFAA Wel

B %01 Ao Zd%%& -fE{W}Xl 2 /\lﬂol‘:‘r. Ry AE7HA WAL <Table 2>} ) A7H
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WOl Zol Cycle time(p=0.023), Swing time(p=0.041), Stance
time(p=0.038), Ambulation time(p=0.014)014 AFHGS =AY
ool Hls) BAACE FostAl o ZA JEeRdTh FH4 ¥
Q1 Zll Cadence(p=0.013)14] AAFEE FAHD Hls| &
AXoR sl o AA et B Velocity(p=0.043),
Normal Velocity(p=0.027), Stride Velocity(p=0.012)0ll4 A&Rch
& BRG] wg) EAZoR o8 ¥ A vt
PR O 2 Step width(p=0.000)2} Toe out angle(p=0.046)°1 4]
AT SA-G vls) BAHCE fosi o \iA Uet

ek

A

Table 2. Temporal and spatial gait variables

2 BNEEPS 4 £X W

Ao EH Y] QHEF Hle <Table 3>3} <Table 4>9} 2
ok SkElo] HulE vERd Al7hpeak time) Fol o] 71 S(lateral
footprint) 42]9(4 trapezoid) (p=0.008), 5X%}(5 trapezoid) (p=0.004)
2 6496 trapezoid) (p=0.019)01M AFATE EA || H]
& SAHcE FosA o A debdth 2o (medial
footprint) 112]%(11 trapezoid) (p=0.007) & 12A%}(12 trapezoid)
(p=0.032)0M AFFAEE BAZG Hlg| FAHZE Fefs)
A 9 ZA YERsTHTable 3).

Azt tigh ZF 99 e Fhp*) o] FEH(p=0.037)
I 200410l AFAES EART] Hle] BAZoR
et © 2A Yehsth 85 A Y(active area)> Ho] T

Parameters Experimental group Control group
Step time 057 048+ oA ARG FAR G vl FAHCE sk o A
©® 092 001 Al YR THp=0.035). th 3 (peak pressure) 2] o)A
Cydle time L11= 0.96+ ARG SARG Hls) FAHCE frofstAl o A Y
*
© 010 055 ERSTH(p=0.046) (Table 4).
Single support time 043+ 0.39+
©) 0.04 0.03
. Table 3. Peak time of pressure sensor activation in footprint partitioned
Double sg;port time 0(5201; %Ogli into 12 trapezoids of gait (unit: sec)
' ' Peak time
Swing time 0.48+ 041+ Parameters -
© 0.06 0.01* Experimental group Control group
. Lateral footprint 032+ 026+
Stance time 0.64+ 152+
C(Z) 006 833* 1 trapezoid 0.28 0.18
Ambulation tim 332+ 284+ : 0.10+ 0.09+
a(s;m © 0.30 0.12% 2 trapezoid 0.03 0.02
Distan 3158+ 304.3+ . 0.08+ 0.05+
(Scm)Ce 1676 26.06 3 trpezoid 0.03 0.00
Cadence 109.24+ 127.05% 4 trapezoid 0.09+ 006+
(steps/min) 10.85 5.62% P 0.02 0.00%
Veloci 95.66+ 107.17+ . 0.10+ 0.07+
(cm/sgy 508 P 5 trapezoid 001 002+
Normalized Veloci 1.36+ 1.73+ . 0.09+ 0.06+
LLs) v 028 0.09% 6 trapezoid 0.02 0.01%
Stride Velocity 092+ 1.06+ Medial footprint 0.52+ 0.44+
(my/s) 007 0.09% 7 trapezoid 0.12 0.08
Step length 51.8+ 5529+ . 0.09+ 0.07+
(cm) 16,04 606 8 trapezoid 002 002
Stride length 10221+ 10176+ . 0.03+ 0.02+
(cm) 725 1143 9 trapezoid 002 001
Step width 1232+ 5.86+ . 0.03+ 001+
(cm) 297 .04 10 trapezoid 0.02 0.02
Toe out angle 1331+ 5.59+ . 0.10+ 007+
©) 641 5.16* 11" trapezoid 001 0.01*
Step/extremity ratio 073+ 0.89+ . 0.10+ 007+
(cm/LL) 021 009 12 trapezoid 001 0.02*
Note. *p<.05 Note. *p<.05
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Table 4. The distribution of the integrated pressure over time (p*t),
the active area and the peak pressure between the hindfoot,
midfoot and forefoot.

Parameters Experimental Control

group group

. 3440: 4185+

hindfoot 1274 8.01

Pt o 2775+ 19.28+

%) 7 767+

591+ 3895+

forefoot 996 8.08*

. 4073+ 40,65+

hindfoot 5.10 346

Active Area 2854+ 2143+

(cm?) 430 6.86*

36,78+ 3548+

forefoot 270 417

. 2946+ 3975+

hindfoot 1033 531

Peak Pressure .o 2404+ 18.48+

%) 436 868

4835+ 41.93:

forefoot 864 7 04*

Note. *p<.05
N, = o

B Q7o) BAS A4 Aol o35S them A3
% QERE 48 F Y EAE A ol & o
T 71&Y 32k RHEA Al2Elo] obd A28 GAITRite

3

HPRA A|~ES ARSI GAIMTRite E3JE4 AJ2E 9
B} 9} A1 McDonough, Batavia, Chen, Kwon & Ziai(2001)
o ofaf - F& FAoE HiHTh

FolE ®ago] F3HA wloA A Aol ols=2 HI%
of ofzEol Hlsl e B3 £57t o =2A ‘/}E}‘/ﬁf‘:}. &
7t =" offre ARt o|F At B oEg o'
Bttt BaEro] e H(cadence)®] AR o]ojRiTh
w3k A Aol ofsEL v olsEd] uld Eﬂ(step
width) 3} 2. Z}(toe out angle)©] T ZA UERAT: FolEs A=
She =8, B2 1S 37 sk Ale oY 2 7Y 5
o] "ol xR15olAN BEE= EARIU(Blanke & Hageman,
1089), & 7<) A5 Ao} OFEEE olelg Aol 924
Atk o]+ Shumway-Cook & Woollacott(1985)¢] Z|Zgt )= =}
ANZA oA, HEA e S EA s A7) &

< oJFE/E Fe TAF et ZeE dAdHt %
o3t Q9lo] FX| 5o HkE ook 3 Ao|t}

AE BaYo] AZHY Wil A ol obsES BI%
of oFgEo] Hs| Mol AIZKCycle time)Z 2~Y AlZHSwing

time)°l o =g vtk 299 HYe S 7 4

w4 23} A3 Bl olsEe ANES
01 EAY AollE Eol7h FEzed Be Aols o
de 228 Hole A7t A5k =
3 MpolF At 29 Alzte] o =g L}EM Zo|th.

A3 ol olsEol dish i tErel AAH YA

T AR Aot B dApaM o] e pAHeR
rrol 7 Aol X9 9FF ] nlg, Ao o] yehd A
Zh 2 AW shEe] WA, Ao ok HIES AR A
hEo] Uehd Azt A gl ok 5L Bl olsE
o BlsiA whe] gz 4, 5 2 6x% 7} ko] ok 11 2 124
HollM o %A JeRdth <Figure 3>04] o] A3 ko] A%
F9jolek of= Ao qko] Uehd Alzto] e HE Hejet
= 2 onjgitt. A Al e 2+ 2] AAHE ()l
e 8o S5 $20M AN Bl obsEE Bl oFs
S W] BAKCE FofaiA o W HIEE Uyt E
3l B4 A %(active area)®] o] FZol| A A ol ofFE
ot

G
o
offt S HfF ox

Ve HEEA M) FAZOZ ol o 2w
of oA
A Aol oFsEL ulAel ofsEdl HE) FAHCE o
Sl B 2 HIEE YEldth o= A Al oksse Al
S 92 Fole A% AAE 514, 0 omd] AohES EE o)
oﬂl—_ EimEim(footﬂat) y= EzlE ioq = 740]1'4.

Titianova et al.(2004)> AlEo] F712 AP A= Ao &

Yo Tgsl= A7to] f £, wke] & Boloa 4 A
ol 4 g, | 5 HOM Hdf gL o 2A e

I3l B A7elMe AR el oksEol B ofs
Aol ¥ FAMEH, Ao $EEEF Yehhe
AR e F5 HOHAH AR APder A4
ARE BYARL W] FZ oM jitiE Arh Uepstth
= E5A9 zpolHTt z}ﬂ]xﬂ Aol olEsE9 AQES U
By 54, & A= A7} Aol o vidd o g
FolE e Aol ARk o] A d8S FAsk=
ol 298ke gel7h AAS 28E sk g 23k 3
$=0] Po3l B Ex)o]q.(Han et al, 2008; Han, Paik &
Im, 1999; Chesnin, Selby-Silverstein & Besser, 2000). A %
of ofge ZHNAASL, ZH734, 5 U (Kohen-Raz et al,
1992; Damasio & Maurer, 1978) & A4 ZZH<EA Calhoun et al,,
2011; KohenRaz et al, 1992)7 2& 53 F4& 7L
itk oddt Ee) SeE Qlel] Folw B A] A=

7, EpEY 09, 54 48, S g ol Hasky
o8 ¥ o] FAs e A% 2L ugy AYL
ned,
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V.2 &

2 A7 BHe AR ol ofsES teE A3t
3R 242 T Aole By T2k Eeke slolt
FolE Bage] FHA wlelA AHA ol ofsEL HIF
of oFsEol Hlel Aofe B £xrt o =ejA yelsith B
AE BE9 Az o]o%;(i;]. u:s]. ;(]_;;ﬂx% Z]—OH
oFEEE Bl oFsEol| His) Bt Bzto] T A Uehyt
o g Bae] ARHE Wl Al Aol ofsE H
ol oFsEell Hlg) MolF AR} 28 ARl o =gA
epdeh Aol 2ol et AZlA Ay Aol B
B Aol oFESo| Hls|A] o] vppZ FE W HEHo} ko)
5 4 R 1 S0 vebek 24 A a0
WAl g 2 Al WAplgoINE Bo| 53 FHoA
A o} ofEES ud) obgEel v3) o Be wgE
elsiel 2, 84 Aoie] 29 54 A9 49 o
5o ulge) ofFE] wls) o 2 WHo] vehge), v
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