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The Influence of Various Carrying a Pack Methods during Walking on
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ABSTRACT

Purpose: The purpose of this study was to analyze the changes of parameters of foot contact by various carry-
ing a pack methods during walking. Method: The subjects were consisted of normal forty four persons (males
30, females 14, mean age 23). The carrying a pack methods were classified into five conditions: carrying no
bag(Con 1), carrying a backpack(Con 2), carrying a shoulder bag(Con 3), carrying a cross bag(Con 4), carrying
a one-hand bag(Con 5). All subjects were participated in these five condition and measured foot pressure by
F-scan system during walking. Then foot contact time, foot contact area, foot contact length and width were
measured and analyzed. The repeated one-way analysis of variance (ANOVA) was used to get difference be-
tween conditions and independent t-test was used to get difference between left and right foot within condition.
Result: In the comparison of parameters of foot, contact time, contact area and mid foot width were significantly
different between conditions(p <.05), and in both foot contact time at condition 5 showed the most significant
reduction(p <.05). In the comparison of parameters of foot between left and right foot within condition, every
conditions were not significantly different(p >.05). Conclusion: In this study various carrying methods changed
the parameters of foot contact and showed significant difference in some articles between carrying methods.
However, asymmetric load of pack by carrying methods didn't affected symmetry of parameters of foot contact

between left and right foot.
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T @ AL B o gA] £nE dofstr] 9
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M= HF Al AZ47] & bl A 9
HE S S43517] Y5t F-scan ver 5.83 system
(Tekscan Inc., South Boston, USA)& ©]&-3}ict.
Fscan system& ALY U] ARIFel @2 Bl AlA
(insole sensor), H &} AFX|(Cuff Units), H2 A2} 7
ZE|2 AAstS A o|E(Cuff Cable), PCI Interface
Board(Super Receiver), HEAX|E HhEof H2F517]
2%t Hi=(Velcro Ankle Band), d| A3 % AFEHZE
AElo] gLt

MR AN 2710 A Feba] AN el o] &
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2, 960719] ¢l 7ol Smm HE 0.2 A%t 94
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FRAAL BE Yo ol ek WG We
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A 28 o A wEolEt el 5, 1995).
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Shal AAAHA AL, A AS FoHEs A A 3. A= gA
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A Bt 7 A A]7Htotal mean contact time: sec), A
2 Aol Froigt A= EAF 301, oA} 147 o
Z 44, Hot A9 o] 23.82 £3.5724) o]glom, Al
XX

P 17124+824emolQlck. BREAE H

o % ™ =(total mean contact area: cm’), J= Z o]

(contact length: cm) ¥ Y H|(width: cm)E =43} ch =
A

B AT dAHoR s A 4 s A
SEAASHUL (0m Ae] 2 SLE(metr 6672 1126kg0l i, £ AN Y 2AE B
valk 1) ATk BAA} HASA AOA FAL 15%2 BT A3 el g AV oF 10+
27ek3 AASHL 14me] ARE At B PE mE  L70kgol Gtk hAHES] A Ao] =L 257414
A3t 10m 72 E A7 A=Y 28 5HE= A 17.18cmo] 1!, ¥t F 7] 249.7 £16.26cm= AlF ALo]

ro r\l
rYMTOMI

zob= oFke] Zfol7h YYUTHE 1).

/\—4

S5t o, 38] AA|ste] Hytghe ekt
o=, 2006, 11 29, 2005 AAFY, 2004; van
Hedel -5, 2005)

Total(44) Male(30) Female(14)

mean =+ SD mean + SD mean + SD

Agelyn) 2382 + 357 2463 + 3 81 2207 + 224
Height(cm) 17124 £824 17538 £ 597 162.36 + 4,50
Weight(kg) 66.77 + 1126 7167 £ 996 5629 + 497
Bag weight(kg) 1002 +1.70 1075 + 150 844 + 075
Foot size(mm) 24970 + 16,26 25777 £ 1210 23243 + 877

Shoe size(mm) 25741 £1718 266,93 = 1054 237.00 = 840
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2729} 275, 2733 2705, 2749 275 7ho]
frefet AtolE HAthp<.09)

o] QA HE UA2 oAl 24 7hel| Fofgt Aol
& RYou(p<.03), 213t 242, 2419 273,
2213 2235 Zbell f-ofet Aol S HATHp<.05).

Tol HEH = F4 dol= vl 24 1] fefat
Aol E HolAl Grotal(p>.03), 7+ 21k} ti-5d vl
WA E ot Ao S Hof = RS0l YT

uro] A% Uulolq A% duliz thil 24 7ol §
I3t Aol & Kol A Yheki(p>.05), E 2} £717he]
g B E FoJst Hfo] S Mol Fi 24

o] fAeH(p>.05), FF Yul oAl 27

E 2, I 72+ 10m 28 Azt

ol g Wol 7] YA THp>.05), 27122} 2714 7ko]

= =
A& A2 oA 24 7t §-208k ZpolE By
H(p<.05), =7 I+ df3d vlao|zdiat 2415,

To] A% F2 Aol ol 24 1ol f23t Apo]
oA SkAL(p>.05), 21 212, 213} =

wre] & Yuloa 4% vl oA 22 2ol f

O3t APl & HolA| FUATHp>.05), =31 2712
Zroll frefdt #pol & E A (p<.05), T= Y= til
27 Zboll Fo7t Zpol & Holx] ARLal(p>.05), EIF
7y 27 ko] g8 Blao A [-of gt 2ol & Ko
Fe 2750 Yt >.05). F=5 Hrle oAl =4
Zholl fofet 2tolE E AL (p<.05), =13 =312,
2413 243, 2413 2744, 2413 245, 2712
e 273 7kl I3t AtolE EYATtHp <.05)(E 3).

2) B3 =4 U whe HE A 2 ¢ wlw
ket A el ol 23 BE YR AR
&R, Y5 ol Y7k 2 95 ghell A= &

Tk ApolE HolA| UTHp>.05)(FE 4).

Lo

Con 1 Con 2 Con 3 Con 4 Con 5
F P
mean + SE mean + SE mean = SE mean + SE mean + SE
Walking time(s) 7409 + 0128  7.443 + 0,121 7406 +£0133 7390+ 0135 7215+£0129 480 .003*

*p< .05
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Con 1 Con 2 Con 3 Con 4 Con 5
mean + SE mean + SE mean + SE mean + SE mean + SE " g
Contact time(sec) 058 +000° 059 +000° 057 +001** 057 +001° 056+000°" 1533 00
Contact area(omz) 12137 +339 12467 +336° 12416 +324* 12106 +402 12425+ 325° 609 00
Contact length(cm) 2476 £ 025 2476 + 0.26 2472 =026 2473 = 026 2473 =027 66 62
Left Contact width(cm)
Fore foot 8.16 = 0,07 8.17 = 0.06 8.15 = 0.06 8.13 £ 0.08 8.183 £ 0.07 12 97
Mid foot 290+0.18 3.01£0.16 289 +0.17 274+017°°  303+017° 360 01
Hind foot 575+008 576 £0.08 573+008 571+ 0,09° 574+008 171 16
Contact time(sec) 0,59 + 0,00° 0,59 + 0,00° 0.58 + 0.01° 0.58 + 0,01° 057 £0.00 581 00
Contact arealcm?®) 12036 +329 12311 + 319" 12391 + 324° 12408 + 323" 12446 +308° 3199 00*
Contact length(cm) 2460 £ 026 2465 +027° 2469 +026° 2462+026 2470+026"° 223 08
Right Contact width(cm)
Fore foot 8.03+ 0,08 811+ 0,07° 8.04+ 008 8.09+ 0,08 8.06+ 0,08 156 18
Mid foot 3.05+ 0,16 352+ 040 311+ 0,15 312+ 017 320+ 0,16 106 38
Hind foot 578+ 0,09 594+ 0,08° 588+ 0,09 5.90+ 0,09° 5.88+ 0,09° 417 00
Con 1=walking with no bag ®=significant difference from Con 1, p< .05
Con 2=walking with carrying a backpack b=signiﬁcar1t difference from Con 2, p< .05
Con 3=walking with carrying a shoulder bag °=significant difference from Con 3, p< .05
Con 4=walking with carrying a cross bag d=signiﬁcar1t difference from Con 4, p< .05
Con 5=walking with carrying a one-hand bag ®=significant difference from Con 5. p< .05
*p< .05
V. = 9 F-scan system< ©]-§5to] A& Z5Htt 71
o] FA= Aoy Aol daglo]l ARt Abgol
7HES 927 id ARESRAL Qlal, A4 ZlA T2 & 7 U LRk AL AT 15%
L of a7 =Fto|nh AN FAR TP A (Crowe®} Samson, 1997)E 7|22 3}%=tl, Chow
7ok AuE o W e 9 Bol WA 500052 AR RS FESHA gk TPl
ol 2EY A AASAA AR ZuFolt 285 BA WA WS AFe) 10% olsteka sH, Weir
7o 2ZAA BAZE BT 5 ek we A3 A (2002)2h Negrini®} Negrini(2007)= 1] B7]7} A
TAEE oleist BAHES welsln a2 Webe 3 F9] 10~15% o4 A 2BAA 2AZ e
7] §18l 7hge] Fo WA ofl whE QA1 AS 7= a1, AlFAde AR FAAZ17] f18f AA7E AR
SEeA, Bojaba, Aejshy @olu ¥ A% 7] o= @] dojub, 83| Hvk(lordosis) T F3]
Aol 3] 2AHS SR, £ ATl AL o] Tl Fukkyphosis)o] s HEh BBt shgint
WHalo] w2 Rate] 91X wskE Qe Q1F|e] Ag 7] spie] Fof WAl Sevt dubos W 4 gl W
A FollA dugol Ao HE Y] HIE dotH He sk, 7S wA il A9de wi(=d
7] S8l 7PE W AdEfollA B3 Al 7] &k ), 7 &F o= Ha Aol wi(232), 7Y
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E 4 28 A

0%t

W el MY 32 8D

1 HEoo
S Cont Con2 Con3 Con4 Con5
ide
mean £+tSE p mean +SE p mean £SE p mean £tSE p mean £+ SE p
Left 058 + 0.00 059 + 0.00 057+ 0.01 057 + 0.01 0.56 + 0.00
Contact 44 49 23 26 24
time(sec)  Right 059 + 0.00 059 + 0.00 0.58 + 0.01 058 + 0.01 057 +0.00
Contact Left 12137 + 3.39 124,67 + 3.36 12416 + 324 121.06 + 4.02 12425 + 325
) M 36 47 28 48
arealcm’)  Right 12036 + 329 12311 + 3.19 12391 + 324 124.08 + 323 124 46 + 3,08
Contact Left 2476 + 025 2476 + 026 2472 + 026 2473 + 026 2473 + 027
33 37 47 38 46
length(cm)  Right 2460 + 0.26 2465 + 027 24.69 + 026 2462 + 026 2470 + 0.26
Contact width(cm)
Left 817 =007 817 = 0.06 815 + 0.06 813 + 008 813 + 007
Fore foot Rk 28 14 37 28
Right 804 + 0.08 811 + 007 8.04 + 008 809 + 008 8.06 + 0.08
Left 291 +018 301 +0.16 289 + 017 274 + 017 303 + 017
Mid foot 27 12 17 06 24
Right 306 + 0.16 352 + 040 311 + 015 312 + 017 320 + 0.16
Left 575+ 009 576 + 0.08 573 + 008 571 + 0.09 574 + 008
Hind foot 04 o7 12 06 13
Right 579 + 0.09 594 + 008 5.88 + 0.09 590 + 0.09 5.88 + 0.09
p<.05
2 3 & oo WL AS W(2H3), M-S T & 75 mpeto 7Hg Thdeta At WA
o7 7t2dd wi A9S W24, 7S T £ 2004), A4 AdQlo]l A4 FH oA AYE HdE 1 5=
2 51 A& (2159 oAl 2o R FES} 9l S BHSHA EYsi= 5= Fd L~
=43kt L5m/s(a g 53t 529, 2005)0]ch. 23 9 (1998)->
esd B3 98-S BA5= WY FollA, B3 = Ao A okg 7S Wil BYPS wjrp HES o
7] & 4Z7] uff oA Yehbs SAU AlE Fot A ¢Fa B ujEcy B £l B H L)
Hxo] H3lks ST 5 9= HAU(foot pressure) gryo] FHaskal, H7ko] STl SHGlT) o]=
2L o8 A7) Wol o]RolA 1 Y, & FAV RUlEoRM BIbS Weln HEd} HuAks
A Z4Le ole] BofollA olu] go] AFHT Qe FYORA S ol HYsy] At Ao A
dl, Sl BRI, 20060t HAgutn] BAE R 4 ok AES006)s ETEe] US4 RE
oj(dh2<5; 5, 2002; AA1Sf, 2000; Park -, 2006) =9 7} Bo| A HE IR 23 Y FIFS gotH | 9
Hxel B3 EAS mfofst= ATt ofle), Ax 3, 7P WA o AQE o, Fog ui A0S
= FOoKo]E7] &, 2005; 17183} o], 2002)0] A o, 3 o2 7t2dy Wi A0S ufe] KPS &
% gol o[ gEI glow, AT BRAFYF AT ATold BT deix] 42717} g v
U g2EeEs] ojghd Aol B FkwA X QR AL ol wle) g dow vn AU
FAEO] Pl ATOlE Wol Zol: YrHFFH  web 3 Ko stz A un Ao v FojsiA
%, 2003a, 2003b; Resch &, 1997). APt Y=Y, EE5rs 8 dAEY dF
Bl £ro] 242 3kato] A EH U o o= tr2A 3|8 fo8tA SktkaL etk 11
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