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| Abstract |

PURPOSE: The purpose of the present study was to
examine changes caused by asymmetric bag carrying
methods to carry the bag with one shoulder only to plantar
pressure during walking.

METHODS: Twenty three normal adults without any gait
problem participated in the present study. Experimental
conditions used consisted of walking without carrying any
bag(condition 1), walking wearing a bag on both shouders
(condition 2), and walking wearing a bag on the right
shoulder(condition 3) and the weight of the bag was set to 15%
of each subject’s body weight. All the subjects were instructed
to participate in all experiments under these three conditions
and plantar pressures were measured from the subjects’ right

and left feet using an F-scan system while the subjects were
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walking under the three conditions. To analyze the measured
plantar pressure, the sole was divided into seven areas
(Hallux, Toe, Metl, Met23, Met45, Mid foot and Heel) and
maximum plantar pressures in individual areas were
measured.

RESULTS: The results of measurement of plantar
pressures under three walking conditions did not show
significant changes in any areas of the left and right feet except
for the mid foot area of the right food. The asymmetry between
the left and right feet was examined and the results showed
significant differences only in area Met23 under condition 2
and did not show significant differences in any other areas.
CONCLUSION: On comprehensively considering the
results of the present study, it could be seen that asymmetric
bag carrying did not have large effects on changes in plantar
pressure during walking compared to symmetric carrying.
The reason for this is considered to be posture adjusting

mechanisms against load positions.
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2l = o7t 235
SAolA A A ok - %, A4 W
o FAHUNE gRHoR REYs AgEc
(Hong 5, 1998; Crowe®} Samson, 1997). 13y} 712
W3 RS B A Aol FAS el wal, Fue
A, 7HE FA Y] EAF A7t AN KA siE o
& PAA E=d(Macias 5, 2008), Q14 &4
o 7h FrA ol o5t H5tA, AefstA el Gkl thaf
AA| BEE FAISH] Sl v el AMlE e E
FHtH(0hQ} Choi, 2007; Jo, 2001; Stuempfle 5, 2004).
Chow 5(2005)2 AAFAQl 2AHA|E 82
7h} FAY HAE ASY 10% olstetal AAsH =
gll, Weir2002)9] 1415 A2E & uf 71 FA7} Xﬂv
o] 10~15% o4 - 7hg FAlO| ot AEH AR
oI5 A4Rle] AETo] Zteka, aie] grgolst F
29| w@olsh Pask Wao] Uehdtin stk
7Hs vl ol meb = 7P 7H5 of 7o
W A9 7R sk @A g BeElel e
P2 ofrhe] vl A9 BT TS v & o
S elevation)o] o A AofLpa, B A HiTjZO
29] 742 F3)(lateral flexion)o] Z71aHA] =, vz <]
A 718719 1% B9, s AR 9l Eg
PR §A517] $I B4 gl sl o Sk
EITHKimT} Shin, 1995; Matsuo =, 2008). 0|23t 2}A]
2 Qe 2 4 T8 50 714} FEol} BEZo
A= AL(Kim, 2006), .5~ =] A 37| P ~-‘]
B2k S7hekel st Bkl B30l
oI(Yuk 5, 2010) A3 AFEL A]Lﬁ}ﬁ
ol A 24 7] Yehhes A & 5 3L
TPl AL ZrkeR, ekl 91207} ughy
E Ry &b =R, 342 Zo|(stride length)@}
R Zo](step length) 7} Zroba Rk ofel, FAE
ato] W& A7k AJ7Ho] Z7FEECHAhn, 2006;
Crowe2} Samson, 1997). E3F SHIFRF L H](step width)7}
oA T, 5l 40} Hdro] Had o A
U= BHPS st 71Ado] WA ETHCho, 1998).
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of oJ3t RalZ ola) A|FAlAlo] AR Yo A Hlojut
< guaty] $i3t A A3

7o Qlgh Aojetal & 4= 9JtHAhn, 2006).
o + AR AQJEE i FRY) A EE et

A} AjF BalE vkl 9, AlA|of] &30 Balrt
711 A A9 doflalis 22 o vHEFo| 1 3}5@ e

o] 7P?'>‘HZ]3’-, 70 AEHAR Qls) 23] LAY
A

U £52 A% 12 34, 55 T35 (metatarsalgia) 7 22>
o] 9IS 4= QItPark %5, 2003; Moon 5, 1997).

Chang(2010)2 "ro] AR A 7 972, 7|4
o] Fof AlAe] 22 Heha] Hsjol|= A4 2o B
V= & 4 UL B9l e Bk 917] wsfef
wpeh ZpA] 2 71l osf Algaat ol AsiAl=
o] wigte|i=u], wiake QreloR lat Aol A

oo HAE w2 FHolut HPEI} e
w3l A Aol A mpAY el A o
ARG 771 za 7 é 29| wgo]

= Z7loh g 2%
01 5% 2ol 55
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Agdf F= 223 A2k & 4= 9chWoo, 2001;
Han -5, 1999; Hessert ‘5, 2005). L&
el WA= AR SAskL sjdst] Rt
o] ofg] A3 AF-E Sl AAHUAE, i F=
At oA o] -5 el Hat %TE o]FojA &
Zo] Ao, ol 2 Mate] digh A== FE8th
AL & 4 QUvk HE oA 9 A e 245
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1, Fh(foree plate) ] §5}o] A el e A
& JL=(Cottalorda 5, 2003; Crowe?} Samson, 1997;
Hong3} Li, 2005) A2k, =# ¢h(plantar pressure)S -
Asjo] Yalol w2 way sl A 24 78S B
z}l— orlq_b u}x] o}r,].

webd 2 AToIAE EA 24 A28 Fan
system=r ©]-§-5ko] H|Th A 2]Ql 7P o7k B3 st
5t SAY ougt M-S U or|eA] Pobi
Hatol| theh AHA| 218 7R oAl A4 st} e ¥
ol gt 7= A5E AAlstaLat shglct

F‘Ez i

I g7

19T o Y AT o2

# Aol A Deste) 200 A4 A1) W 23]
Aol F7telsich dAES A2 Hajo] 7
= 1A 5 9le 84t A9 gle AR, AR 21
SR} SHA o] FEAA Agho] gl A, Ao ¥
olu} 4 T7elo] Qi A T WA e oA
227019 ol4fo] gliz A, theli} wo] 72 of
Aol g1k A, wol Elolit Qhebol i A, 2
(diplopia) L} A]oKvisual field) A&} A 7] o]Abo]
Qi A2 shich e AP w910 oA
5 25 2 AR U] N 225 o] 94

o123 TtHMoon 5, 1995; Ahn, 2006).

2. 4

gt

HFEH
od

) A=

2 Aol M= HaP Al dZ7(stance phase) &F
wole] SAYE ah) A3 A4 B A
2} AFZ|(Cuff Units), HEF x| 9} 7+
El& A ZA3}= A o] E(Cuff Cable), PCI Interface Board
(Super Receiver), H3} A2 & whio] £21517] 9]t
Wi =(Velcro Ankle Band), d|A 3% AFEHZ AT o]
Q]+ F-scan ver 5.83 system (Tekscan Inc, South Boston,
0] =) 0]-83F ) F-scan system-2 A9k QFof 4

(insole sensor), W

HA AAE AFdsl Al 2 Atoof A AYsh= £4]
e B B, G5 %S B ZHT
UL 7F Hof o] A2 ST s Bk ol
o £ RS AR Z4F 4 gIrkKim
S, 2000; Kim, 2007; Mueller®} Strube, 1996; Rosenbaum

I} Becker, 1997). 4&& A= AlA= A A7)0
SHA ek A Yol ¥ o e Al W AYE
(in-shoe type) 2. =, 96071 2] &2
2 Az groz FAsHA Ex
o g & FRAAE B 3o
5, 1995; Park &, 2002).

e FRek g Folol w2 022 glo] 9l
Fol 79 gl SAT AF) Al WA sk
E HAES dof S vt 2712 E1)sk
i, 2reAte] ot Al o) eakE Eol7] flsf Ad Ao
oj2] A =710 gHA Aol € AAME FE AT
ol Ardsto] A f L:of UAH=S sH3th

2 7 ol

& Ao Ae Bl

ON’

J21Q1 74y Frfjoll whet B3
sz ek wntetol A Zjgko] of @A) Wel=] 24
s17] SlalM AT 2AS e Folela g 1
(&A1), F 7He] - o]-§-3H= Hliid(backpack)S

% ofho] ulm B, Shte] WL o)§ o+~
o}7) 71k shoulder bag) 3t 2 of7jjof] w1 HY(Z
3)or FEshleh 2eal e RS A 37}1]
2708 BE 4830 B SV B F ZAUS 34
cHos, 08 48k A AR 203
A WA A5 15%0] ok
%31 (Crowe®}t Samson, 1997), 7F-S St
207 FTUE sl ZANAE 7P 92 EUs)
A st71 flsf 7hE Wi @ 2% ool At S
SFAch(Kim3} Shin, 1995; Fowler 5, 2006; Hongx} Li,
2()()5) 7].1% l-:o]‘— Od:[Lg] x]—_TL ‘—H ° 7]7~ oz —g]_oq
27 29| M= 7 W FE(Ohe} Choi, 2007; Macias,
2008)0], 271 301 7} A BRio] o] Hgjo]
At EE 24 59 cHKim¥} Shin, 1995).
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3) A7 4

whifetol) SAEE 2l Slsl Wtk T
2 FEsH =Y, dA4eHallux), 2~59 g2t
(Toe), AllEZF=FMet 1), A2,3 FEHIF(Met 23), A
4,5 Z=Z 5 (Met 45), 2ZE(Mid foot), THE2](Heel) 2
HEglon, 7k 5910 WAL 5x5 unit2 AAstglch

A FAEOIA TS /ﬂo ”’EH of| A|(Kobayashi -5,
2006) 7i7He19] ol St Al AlA kAL, 10~20
Ao A 2A 3 -,—(Resch = 1997), AlEHAL
Ao]| wha} 1 27F H A (calibration)S- A1A|5FA T Mueller
o} Strube, 1996). 12] 1 LhA] QAR S 2 Sl A4
= Ao gt A A BHYPLE whef P} ol
o SER 2 A v walal] slo] Aeliele
2] SIROISS S5l A B 28
St Zo] ERIEH, A7 374 ks AASHA
Hes 54 S AgshAl o2 Aol A S
o PR 627 B - ¢ Y2 T
~12 ALo] & w74 1000282 2H35k3c) 23S
= ¢t A7) 71zl SAE SAYE A= A
o ARgsIleH, £A%%e & H Fs] S5 fldl
7155 Ao Aed vpA; 252 AR U A] 3~
4 425 Ael5}o] F-scan research 5.83 T2 133 Z3
dhabeo] 21 E Flollx ] EAYS SHst] 4 F
Aol A2] Hat 2o S (peak pressure) S AHESFATE

01
o

S M Mo
o

of
—-

3. Atz BN

H Lo A A E A== SPSS 12.0 for window
versionZ o]-& ’6]—01] A 7ke] Ao £A el Xol&
dolH 7] Q5 U vjx] EAHL A (one way ANOVA)S
AAIBHLT, 7 2717k] AfolS QFolu 1A} LSD AR
A4S AN 2213 2 2NN - 93
Afo] o] HIh A& ot ] flsl] SHER tests A

ATk BASA folaz o 052 Fsholth

Table 1. General characteristics of subjects.

271] 71.61£10. 03kg2§, 7} 1} —‘?—7”‘5 o

Pz} A 15%2 Agt Axt 7o) Wt FA 7}
10.74£1.510]¢]ch hAAFE 9] Wk 517 258.39+11.64cm
o3, A8t T 7] 267.17410.85cm o] Q).

% S AR Y o
ZA Yol ot HalE FUsh=A] dokir] ¢
5‘H IS 7 E 2 U=o] F-Scan system— o] -8-3f

o
1B
T
i)

2
BAFHAS UAR 2t BE QJjolX FARH O
2 Rolak e AR HeT(p09). 123 A
YL UNT A 2 JEelE 22 1ol f)
2 Ajolg wol ] YA Mer3e] A 271 1]
J

1
o 24 2004 SIS FUkeE AL 2 4 otk

(p<.05).(Table 2).

N Age(years) Height(cm) Weight(kg) Bag weight(kg)  Foot size(mm)  Shoe size(mm)
(Mean+SD) (Mean+SD) (Mean=SD) (Mean+SD) (Mean+SD) (Mean+SD)
23 25.0443.76 175.5446.05 71.61+£10.03 10.74+1.51 258.39+11.64 267.17+10.85
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AF B8 AAEF AT 922 dho) A& Midfoot
L

2% 53 2700

o2 Uebgthp>.05).(Table 2).

S
S
of

ol Wl 4 ) 09k - 5 vl

fol & Hof éxl & THp>.05). A} 7h8 Fdf o]l whE 2 - 95 W Alo] 9] Wit
& AARE 23} Midfoot Gl 221 10]] w3} & 24T A3, 2AdloA= #il*c}&i% Cha Zfo]
2014 frefdt S iou(p<o ), 27 3& 24 7} QAuF Az S0let zjol 9l AL B s 9loir}
20] B3} frofsiA AaHARHp<05) 24 13= f (p>.05). 24 20441 Met233} Mid foot @ of| ATk 2]
o314 @2 A2 YR THp>.05). 712] 3L, Heel ¢ e AolE Ko F213(p<.05), 24 3o M= 722
oM 271 30] 2 19 Wlel FoHA F7Het s HBE HolE g0l {AThp>.05)(Table 3).
& 5 AALH(p<05), o] 2o HE FHNA= <

Table 2. The comparison of the peak pressure in 7 areas on foot by carrying a bag patterns during walking

Unit: Kpa*p<.05

Condition] Condition2 Condition3
Mean+SE Mean+SE Mean+SE F P
Hallux 395.56+39.36 484.94+50.50 453.98+44.62 1.01 37
Toe 145.74+14.56 180.70+23.50 161.32+£22.95 71 49
Metl 414.74+32.03 480.13+32.99 490.33+£34.65 1.52 23
Left Met23 491.23+£24.26* 579.08+28.14" 546.32+27.46 2.77 .07
Met45 289.96+27.75 366.14+38.01 298.34+24.12 1.87 .16
Midfoot 104.95+14.79 123.67+19.14 118.58+19.14 31 73
Heel 437.26+29.51 509.37+36.43 488.64+35.77 1.19 31
Hallux 406.87+42.38 422.86+41.77 508.26+49.90 1.48 24
Toe 179.98+21.81 203.98+31.93 216.78+30.80 43 .65
Metl 372.58425.15 400.00+34.20 454.84434.50 1.76 18
Right Met23 435.80+34.34 500.97+33.11 485.67+41.34 .87 42
Met45 282.78+29.18 313.09+30.80 305.42+29.36 28 .76
Midfoot 108.23+10.20% 313.09+30.80" ¢ 119.81+13.45% 3221 .00%*
Heel 405.08+28.49% 459.294+29.76 491.95+31.37° 2.15 12

¥, significant difference from Condition 1. p<.05

* . significant difference from Condition 2. p<.05
§ ; significant difference from Condition 3. p<.05
Condition 1; walking with no bag

Condition 2; walking with carrying a backpack
Condition 3; walking with carrying a shoulder bag
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Table 3. The comparison of peak pressure in 7 areas on foot between left & right foot by carrying a bag patterns

during walking

Unit: Kpa
Condition Area Side Mean+SE t p
Left 395.56+39.36
Hallux -20 42
Right 406.87+42.38
Left 145.74+14.55
Toe ) -1.31 .10
Right 179.98+21.81
Left 414.74+32.03
Metl . 1.04 15
Right 372.58425.15
Left 491.23+24.26
Condition] Met23 ) 1.32 .10
Right 435.80+34.34
Left 289.96+27.75
Met45 . 18 43
Right 282.774£29.18
Left 104.95+14.79
Mid foot . -18 43
Right 108.23+10.20
Left 437.26+29.51
Heel ) 78 22
Right 405.08+28.49
Left 484.94+50.50
Hallux ) 95 17
Right 422.86+41.77
Left 180.70+23.50
Toe ) -.59 28
Right 203.98+31.93
Left 480.13+32.99
Metl . 1.69 .05
Right 400.00+34.20
Left 579.08+28.14
Condition2 Met23 ) 1.80 .04*
Right 500.97+33.11
Left 366.14+38.01
Met45 . 1.08 .14
Right 313.09+30.80
Left 123.66+17.53
Mid foot . -5.35 .00*
Right 313.09+30.80
Left 509.37+36.43
Heel ) 1.06 15
Right 459.29+29.76
Left 453.97+44.62
Hallux ) -.81 21
Right 508.26+49.90
Left 161.32422.95
Toe ) -1.44 .08
i Right 216.78+30.80
Condition3
Left 490.33+34.65
Metl . 73 24
Right 454.84+34.49
Left 546.32427.46
Met23 1.22 11

Right

485.67+41.34
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Left 298.34+24.12
Metd5 ) -.19 43
Right 305.424+29.36
Left 118.58+19.14
Condition3 Mid foot . -.05 A48
Right 119.81+13.45
Left 488.64+35.77
Heel ) -.07 A7
Right 491.95+31.37
*p<.05
Abbreviations: See Table 2.
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o|Fol a7 WA A A ol A ofgho] AT
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FAIAZIAL A Qe A8 18l of 2] EE oA
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Birrell 51(2007) «-1=9] vid FA7F 578k,
2F2 Foiste] Bl do] F7HE -5 oA A
W odhdro]l SRRttt SkGitk 12]al Hongd
Li(2005)% 7H Fd A FAV ATS & o
A Wb o] omgt Fgk mA Aol tigt At
A, 4 ﬁ‘ﬂﬂoﬂ‘]ﬂ H%]/]IS%—.—A]C’[’H

7V z\%‘ 1‘:5 ‘ﬁ%ﬁi
O

IAH Xi%‘ E‘iﬂ* =4 f‘a Yuk —(2010)4 °4%1°ﬂﬁ
Aot fARE 4TS £ 4 Ul 220 Ul
A FEFAANE I3t AolE B, ALF Y 5%
H= g Aol 7t glSieka shglom, 1 o]f+= A
el kel Kbk A3 7YY 2B E S
ol At 2ol FE8] 2AE o] SHATA = 27
FFS PAA @7l gZoltaL shyl.

2 Aol b Frof el mE 9% Wit 02
o Afolo] Bl AAE dobit 7] flef 7 B 24
2GS T Abolo] Ao FAS vl £ skglch
A} pA o Re ofs Ho] WSS Hol 7=
FAAIRE, tiA A o2 {003 Ao 7} LrebA] gfglet.
Lee(2010)%= wigro] o] Whiof whet B3 A] A%
W 0 2F 0k Ao] o] ZAQ W3; P2 vlaL EA8)
e, o ol whet oA #2003t HskE Kol
Foo] ARARL A H oz Fofgt Zpo]7} glrkar
kgl o= & A9 7—@9} YAh= AL =,
WS 3 & ojfjofvt v RS strjetE g H
2 Apolofl A= FAYo 1‘4%‘51_& FAZEE A
H AL opute of 2] A Aol E ghel vpet o]
QAo F8k7E 7Hs A ASA S olso] AR uf,

o opE IR

ol

—\;HIFW

o
=

r°"

I ASAAZ AR el 214171
7|HAo 2 Qs Aoz Holth

I 274 29 74 Met233} Mid footof| A f-2]3k
Zpol7} WAE] Q) AukA o2 B uf 7Pk iAo

2 7S A1 Aol SJsh frofdt AfolE Kol
o= o] Aol Al ool 24 7)7le] AR oAl
=0 By Sleof Hap7p AAAY, tra
wa HEE wol 4o 57} uE Ao melt:

Z7A 39 A9 dro] A=H(forefoot)of A 2F7He] ¥
315 2 4 gl 92 we] 49 27 20 vl

=2 =2
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