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Gait Analysis According to the changes of the carrying type and
weight of bag

Chan-Kyu Kim' and Byung-Hoon Lee”
1Department of Physical Therapy, Gwangju Health University
’Group of Industry-Academy Cooperation, Chunnam-Techno College

2 % 2 dv= 7Y 7R fdiRiel met Al 7hA] 7hge] BAE dEjste] Byl wMItE B8tk Al
Askoict. 2079 A% A]lo] el Fefstglct. A WA id% Ry 0177H°ﬂ 7hgS vlaL HYskglal, = WA
2L FRoR iR P wia Ak Al WA 202 S ool JhEE vla Al ] WA 232
B Eo® TPe 53 ATk 4l 7P 2l BE AL A7ReHlL, 22% Ald| SmartStep4 e
25l @ 2% drmol= A FAE FUk RE A= 22 47kx] 2704 25 kg, 5 kg, 75 kg HAE
Ad 7hEE FHistel 10 mE Agleh 2F 22004 2.5 ke, 5 ke, 7.5 kgo] 7pge] Aol wEt 4747] HlE, 7217
Hl&Y HyPse= SASHHOR &

ofat ol7k AT

Abstract The purpose of this study was to analyze the changes in gait according to four style of bag's
carryied method and three different bag's weights. Twenty healty adults participated in four conditions. The first
condition, they wearing a bag on one side shoulder and walked. The second condition, they carried a bag sling
across on shoulder and walked. The third condition, they carried a bag on a back using both shoulders and
walked. The fourth condition, they hold a bag in their right hand and walked. During all four conditions
participants wore a SmartStep insole in their right shoe and had a pressure control device strapped to their
right ankle. Each participant walked 10 meters carrying a 2.5 kg, 5 kg and 7.5 kg bag under all four conditions.
There were significantly differents in stance phase rate; swing phase rate and walking speed according to bag
weight of 2.5 kg, 5 kg, 7.5 kg.

Key Words : Bag, SmartStep, Gait velocity, stance phase, swing phase
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1} 71'E]-[Table 1]
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4) Aol A2 71@o] gl AH4]
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=

[Table 1] General Characteristics of subjects

AR}
o] (Al 2285 + 181
A% (cm) 167.95 + 7.57
A% (k) 56.95 £ 9.29
dkZ10] (imm) 244.75 + 14.37

2.2 MEET

ko] Q&L 712 30 m, %0] 34 cm, Z 12 Q] A}
714 mefolglil AEQ Yol 4 mo|gich Eh 2.5
kg2l HEFHUE o]gate] 7pe] BAE 2O
o, Age] AMgE Ee o2y grifFig 1.

[Fig. 1] Bag and sand bag
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2.5 XtE2A4HH

7% AEE SPSS 120 ZRI:|S o] gste] A
A AR 517 984 Shapiro-Wilk 77 AHE-31%ch
7ol FAle] wE 4], f247], BP&mo] Aols

ol 7] QJ5le] UYux] HARE X (one-way ANOVA)
£ AHEion, ATHAOR T 84 Al
o} nE 74]om golaz 4= 052 3h9T)
3. g3 &n
3.1 HZ Oo{7Hol Mz ZE W 2l 22X
5 ool Wi A& ‘IH HPEA A3 427 vle
© FPMEATL 2.5 kgo] QL T 58.69 + 2.31%%L, 5 ke

2

Qe mWi= 5890 + 2.13%, 7.5 kg W= 63.68 +
2.68% 7.5 kg2l W 212719) Hlgo] 7H wgrom, 1
£ 2ol o4 Hol7h AT 2.5 keTt 5 kg ALloll
SOl Hpol7h GIgLom, 25 ke¥ 7.5 ke, S5 ket 7.5 kg
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Atololli= -9Jgt Aozt %lo“:HIK 001).

24719 HlE&E BA5AE o, 2.5 kg FAlA=
4120 + 2.69%, 5 kg®] FAAL w] 41.10 + 2.13%, 7.5
kg FAIE ™ 36.30 £ 2.71%= 2.5 kg®] FA A &
Z}719] Hgo] 71 &Stk 1F 1ol 4%t &pel 7t Sl
3L, 2.5 kg 5 kg Abololl= Fo7t Atolrt glglom,
2.5 kg@ 7.5 kg, 5 kgt 7.5 kg Abololli= ot Apo|7}
UATHP<.001).

WHETL 25 ko] FEAA 5696 + 2.54
m/min, 5 kg @ 55.21 + 2.75 m/min, 7.5 kg W] 53.48
+2.73 m/min® 2 7.5 kgd W] RPLE7} 7R wE A
o ehton] 1% 7l foa Aol2 mach 25
ket 5 kg, 5 kedh 7.5 ke Abolol folat ol ¢1g)
1,25 kgt 75 kg Abololt Sofak Aol qloich
(p<.01)[Table 2].

[Table 2] Analysis of gait on
one’s shoulder

walking with a bag on

. » . ARE
2.5 kg 5 kg 7.5 kg p A%
olzk . ac
UA7] 6 604231 58.90:2.13 6368268 0000 °C.
(%) b:c
o 7} . oar
AL 41200260 41102213 36304271 0000 €
(%) b:c
-~y _
HAEE (06054 55214275 53484273 0010 ac
(m/min)
*:p<.05
3.2 $Zo=R JI2EY Ml HE uf 23 2
o 7iE2Ze Wi 24 u PR A} 9zt
7] &L 25 kgl W] 58.94 + 2.19%, 5 kg Wl 58.95
+ 2.53%, 7.5 kg W= 61.26 £ 2.32%E 7.5 kg o] ¢

Z}719] Hlgo| 7P =%oH, I5 Ttol f<Jgt Afo|7k
Utz EAEIEE o] A 2.5 kg 5 kg Abolofl= /&
3t o]z} glglom, 2.5 kgt 7.5 kg, 5 kg 7.5 kg AFO]
ol ot iPOM URTHP<.01).

£717] H]8-2 2.5 kg uj 41.08 + 2.15%, 5 kg uj
41.06 + 2.53%, 7.5 kg W) 38.73 + 232%= 2.5 kgl
F2Z719] vgol 71 w3em, 15 1t fejst Ajo]
= 2k 2.5 ket 5 kg Alolofli= §-2J3t 2ol HolX]
Aqtem, 2.5 ket 5 kg, 5 kgt 7.5 kg Atolofl= F-olh
2to]7F UebHthp<.01).

He&e s BALYS die 25 kg FAYS o
56.63 + 2.19 m/min, 5 kg@| 7PIELAA] 54.77 + 2.71
m/min, 7.5 kgQ] 7PIEAOA] 52.96 + 3.97 m/mino 2
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7.5 kg9 4w BeY&mr} vpg whaA Uehilth 1%

el f-2lgt xfol5 Hom 2.5 kgT} 5 kg, 5 kg¥t 7.5

kg ARoloflA] 2] @t Zpol7F GISLIL, 2.5 ke 7.5 kg Ate]
oAl efet Atel7k ASith.(p<.0D)[Table 3].

[Table 3] Analysis of gait on walking with a bag on
wearing one cross

a b c /\]'_—‘;:‘
2.5 kg 5 kg 7.5 kg P A%
017}y * N .
447] 58.94+2.19 58.95+2.53 61.26+2.32 .003 ae,
(%) b:c
S247] . ac
41.08+2.15 41.06+2.53 38.73+2.32 .003 x
(%) b:c
i N *
e _fE 56.63+2.19 54.77+2.71 52.96+3.97 .002 a:cc
(m/min)
*: p<.05
3.3 AUX o7fiof Ml ZHES o H3li BM

(o))

)

dzH7] H| 25 kg9 7FF FAY w 5817 =
2.62%, 5 kg2 & W] 59.50 + 2.49%, 7.5 kg@] 7HIFA o
A 62,13 + 2.14%E 7.5 kgl © Jzkr]e] ulgo] 74
seqronl, 18 1ol folet Aol7k Agick 25 kel 5
ke Afolollis SLofat Afol7} 912108, 2.5 kg 7.5 kg, 5
i 75 ks Aplols 92 Aol U30ep<00)

9717] W92 2.5 kgl W] 41.82 + 2.63%, 5 kgl

4050 + 2.50%, 7.5 kel T 37.87 + 2.14%% 2.5 kg] 7}
W FANA 521719 vlgo] 7Y =30t 1F bl #
ot o5 HGlow 2.5 ket 5 kg Atojoll= F-ogh &
o7} 9= Ao R VeI 2.5 kg 5 kg, 5 kg 7.5 kg

Atololli= Fol3h Afol7h e AR YETHp<.001).
HYPLeE BAE Ayl 25 kg w] 5546 + 3.38
m/min, 5 kgl ] 54.37 £ 2.92 m/min, 7.5 kg W 52.36

+2.95 m/min® & 7.5 kg
°F yepgton IF 7l
kg2l 5 ke, 5 ke 7.5 kg Abolo A=
o, 25 kgT} 7.5 kg Alo|o A=
(p<.01)[Table 4].

o) 74 He&er) wE A
feolgt 2ol 2 mark 25
Sl Hol7t 912
SO Aol mlt

3.4 ZE o 2 2N

Q] W= 58.78 + 2.42%, 5 kg
A = 61.10 £ 2.26%= 7.5

w2 o Vg wskom 1F 2ol Rl

B Aok A 25 sk 5 ks Hololis fol Aol

7} 19laL, 2.5 kgi} 7.5 kg, 5 kg¥} 7.5 kg Alololl=

g Zol7h AATHp<.01).
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O 7

8717) H]RL 2.5 ke U 4122 + 2.42%, 5 kg©] 7}
HILA O A 40.68 + 2.24%, 7.5 kgd W] 38.89 + 2.26%
2 2.5 kgollAl 524719 wlgo] 7P &8kl g 7ol
ToIFt Aol 7k ISl 2.5 kg 5 kg Abolofl A= ot
ZJo| S Ho|R| ¢FQFo ™, 2.5 kg 7.5 kg, 5 kg 7.5 kg
Atolell A -9k zo)7} M?xiEP(IK on).
2.5 kg®] 7HEAA HPHEE PSS wf 55.63
+ 3.14 m/min, 5 kg¥d @ 53.94 + 3.20 m/min, 7.5 kg4
o] 52.78 £ 3.38m/min® &2 7.5 kg w] H3PLr=7} 71A;
e Aoz et 28 7] felg Aolg By
W 2.5 ket 5 ke, 5 kgth 7.5 kg AololA] Relt Holsh
e A= BN 2.5 kgil} 7.5 kg Alolofl ATk -9
gt Zpol7} Qlth= Azt Uth(p<.05)[Table 5].

[Table 4] Analysis of gait on walking with a bag on both
shoulder

2.5 kg* 5 kg 75 ke P

2127
(%)

2]

(%)

HIPL
55.46+3.38 54.37+2.92
(m/min)

58.17+2.62 59.50+2.49 62.13+2.14 .000"

41.82%2.63 40.50+2.50 37.87+2.14 .000

52.36+2.95 .009

: p<.05

[Table 5] Analysis of Gait on
hand holding

walking with a bag one

a C A}-—é‘
2.5 kg 5 ke 7.5 ke p 75%‘
Az e
UA7] 84040 59306224 61.10:226 006 °C.
(%) b:c
o 717 . ac
TA7] 41004042 4068:224 38894226 006 “C.
(%) b:c
HIPL N .
55.63+3.14 53.94+320 52.78+3.38 .024° ac
(m/min)
: p<.05
4, 1 F
7hde] fALE e, Foff WA @ §R7F ERkEA] oF
& A TEAA dFE Fo 55 I = U
(8], | E= GehE]] JFFS wol 53 F3 7 ZA|
o HM3l7} Uepdti{7,8,9]. o]8gt o] 7 & AT &
TEA]] o]E[9]0] YERLA EHof HlEXA] ¢k Z}A|9
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HEY H]?_] SmartStepg 0]—9— to] ¢]z}7, 8-z}7),
BYLER Lol BARAL stk
A-23} Z42te) Fo WAl 7R A2 wste] uf
QJ2b719} 217]9] Hlgo] BAK R olgt Aol7t
g daks 7h FAIG FARE FolAA
sgof et B He Aoz dhd
2 U] o 2] a0 34
G171 20015 tjAto 2 3 B3 mjgle] o
-;Lon/qh otuy]g} 92}7]9] u]Lo] 58.45%, 41.56%%5
debd, B 858 SN8)Y AFlAE a1
432%9] Hl&S Btk 2 A= 7hge] FA7L
2.5 kgolt} 5.0 ke o AFATo} vl Azrlet §
Z7] vlgg Hl b, 7.5 kgollA d247] mlet 2t
7] o] BAHLR SofRt Aolrl WAstel, U]
$717] Wl go] Wolxle AE Bls}a
ol S7kedol uhet HagEr|7t
w3 4] Rste) 7ol wt g
EIL a7k 7kt weel % UE HEdt
2| goF sl A|ZHS ZojA] olA|of RLE=
Zo)7] Qs et skt E3E vbAE 5191
of uhg Aol B SUtR Q) &
%“3%‘0] S7Fstal EAAA7E Aol HAsk= Al7ke]
F7leika mastel 94719 ulge] S7he & Al
IS AABRL Qlek & AFlA = Tpe FATE 5

e =2y

7hetell weh f217]19] vlgo] gavste] Ay AAvpel
LR3I o= 7o Fert 4 FHAAE ol
S B gEAo] gash, {4714 7P| FA=
AT E5HE Hasbetar AA) S FEs] 28]

o

9] Hlgo] wopxl Aeor AYztErt

FollA FA) wE & s 3k & of7fo] 1
trﬂ 2.5 kg©] 7PHEA A 56.96  2.54 m/min,
7.5 kgd 53.48 + 2.73 m/min7} ULkl O 2 V&2
Ay Wi 25 w= 2.5 kg 7PY FAllA 56.63 +
2.19 m/min, 7.5 kg®] 7P-EA oA 52.96 + 3.97 m/min
7b vgrom, o % ool vl 28 o she]
A7} 2.5 kg Wj 55.46 + 3.38 m/min, 7.5 kg@d W 52.36
+ 2,95 m/min7} Uk, 3&E £078 531 28 uo=
2.5 kg©] 7PYELAA 55.63 + 3.14 m/min, 7.5 kg2l
52.78 £ 3.38 m/minC. 2 FA|7} Z7}go] ule} B L

Azt
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7} SAALR fFolsHA #481ith Neumann[20]= &

PEAe] Het A4S T we BALKES sfof g
b 243t on, Holewijn[21]S 7}ake] 2LAI7F =7}
St Hajo] £REE U= F7I5HA Hrkal $745)
T QIeh E3 QHES{6]E STe] Zgof tis) Hait
gl& woll vl Fobrh ZheiAS wf HaL=rt =R
oh Huska, RAAR2]E HES v A4S o B
H&wrh w2 S ) B} EAHOR folahA i
sty =4ste] B dpAdniel dxskch 47
(23] TS tiafo R HEw BAS 22 wjkX,

3.1 kg, 5.6 kg, 8.1 kg2 3}S u] A QA7bo] 8.1
keolH EAZ o eofst 2717 Yok wIsIRe
EAE Byl £RAIZE ZI1 wALES] 7
omjali glof X Aol AWE Asf AUck
olie] AThse Faksle] Hrl 25 ket 5.0 kel 7
wpo] o] ula) 7.5 ke © 977] ulg, RALE}
W BAHoR gofat gtavt teh) waysee] ws

=
g

£ 7Hes AoR g]lstinh 7he] A% FAel ¥
g ATE AR, veY 52412 oSS s
gt 7P A 04%1011*1 4 kg ~ 6 kgAtololl A FA7F
oItk F451 o m, Chow E251 HIAAAQl A4S
TS S 7P A @A e A 10% ©]
stebar aFglal, Weir[12]9F Chow 5{25], Z]aL
Negrini[26]= 7129 FAZF 2152 10 ~ 15% o4 7

& ZZAA EATE SEE L, v]ALAR A A3
o] yehdtial ste] & AFATE ARSHL Utk

B2 AT ohARte] HEAEo] 56.95 £ 9.29 kglS 11
ol 4712 7h Fro W 2E AF0] 10 % o]/l
7.5 kg®] 7HERA M FAXHSE Folgt 2po|7} WA
SR, olEfgh Haaiel o] Wsh= FAA] WSk} opd
7Fe] RAR QI AR A FHE Qg §27] H]
&9 Zast $ A9 Blgo] wokdezy Wt
AHe] JEFo| F7FHA = AFAA AA =gt
27} WAl vehd AutE Azbech B3k 94 3t
AAE HolA= Fot7t 7Hfi g ul, AAl oA &8
£ Aorsl| gl EPEEE H2AE AAF vAY
o] 2hgste] Vehd AvkR wohEch27].
T RS AL Thel o el sy
I R YRE He| FEhe] WA Pt &
AA A Wt e FAISHA] Fatgle
]_4 EAA} k2 dhoful SmartStep2-
o] R3PS v walA| Falgch £33 A

2 dusA7]7|ole olEgo] mE
E5L 2 Ats 7hEe] FA wste] ut
Agho 2] 7hre] £ W3l

=
=
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e Bl zler §27) 1&g Belsteli, wa
wo ung Fa) 44 7ol Fre]
Xil*lf%ﬂ 2 9oj7} Qe
Ao AL Tkt AT ditem A7E
o] wE uEAT 2 ARt 7
gl tat la i, =
A3} To] = B4 et A7y
e, 7] A ot ohek 5
Jol7h mao] ojwjat Qakg mlx)
Az,
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ot

r_Orh H ot
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23}
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WA 20 (e 9%/ o 1)
of w2 E"%‘ %_'—*4 of s &opkil

T ANE ﬂ&oﬁ uf, ] 7}
A wgte] ket 427), f-2¢
o7k Ak

‘3711 AA5] FA7]E 7.5 kg] 7}
A A 471A] TEH%H?J R ofyA] ARE Hopst
7] 91 AAA wAUES] B/dERet tlEe] AlA] Hd
3 SRS 9 27 A4t Uehus e gIsk
ch whebA] 7}%—% Froista Ealeli 5.0 kg o=
7hge] FAS 2dste] Bashe Aol AUA Bae
TZW T %la AOR A7) SLoRo] oAl

2 AEn o gt 7Y e AASkL B
H3LE AWl FRAl Het BlEE ARgSte FolkE
7Fehal vhRt S Eqt 2 7P Ffl el whE A
o WiskE Adat Aol B =R Wbk
Zlo] B Qs Aolol w3 A, A, 9,]6-I—x4 =7] A

/\lX-Iv,]

=

o whe Zhg Fe W o] e AP AL 4
ol A7k A&H oz olojAof 3 Zoltt.
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