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ABSTRACT

Objective: The purpose of this study is to find the problems of stability when people use the bassinet as an ambulatory aid
for old people. Background: Many aged people use a bassinet as ambulatory aid. But the safety of using the bassinet as
ambulatory aid has not been verified yet. Method: The 13 university-students who don't have musculoskeletal disorders
volunteered to participate in this study. According to structural analysis of the both tools, we compared the structural stability
of an outdoor rollator with the structural stability of a bassinet. And when the participants walked using both tools, the motions
were captured and analysed. We measured the angle of shoulder joint and the angle of trunk from the ground when the
participants were walking. And we found the distance from participants' pressure cone apex and greater trochanter. Results:
Following the structural analysis, the bassinet has the lower structural stability than the outdoor rollator. When the people
used the bassinet as ambulatory aid, the angle of the shoulder joint was bigger than to use the outdoor rollator. The angle of
trunk wasn't different between the outdoor rollator and the bassinet. And distance from pressure cone apex to greater
trochanter was far to use the bassinet than to use the outdoor rollator. Conclusion: Through the structure analysis and gait
analysis of the bassinet and the outdoor rollator, we can be aware of that the bassinet has problem of stability. Therefore the
people who use the bassinet as an ambulatory aid, especially supporting body weight, may be hurt due to the problems of
stability. Application: This research can be used for developing a study of the ambulatory aid and preventing the accident
when the aged people use the ambulatory aid.
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7} olo]d A9 20186l Q191 Hlgo] 14.3% % I
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11.699 199 =215 Feksflof #ovt 2008 del= 7.67
o] 7 H9&L gjlok k= Aoz A3} (Cho, 2008).
welo] HW AlAAow g ik w23, Kot
AZ AFT 22 @te] Hstel 23], A%, HJ
1 71578 sk T A e gt
(Yang, et al., 2008). B3+ o] T71ee] wef A8 &4
7 qEo] 747t 7150] dAsHAl AstEa, AHAl FAel &
o= FFAEAILY 7ol HEte] BEsgo] AstErt
(Kauffman, 1999; Spirduso, et al., 2005). ¥yt oy}
Q19] 3HA] 82 Fo3A A E o] (Lewis and Bottomley,
2002), 809] =912 30uth2] Aol Hlsl s} ] THgo]
409\ #2435k "vke A= 2t (Anniansson, et al.,
1986). o] st AN o® W wRlo AN Y Bl Hs
o] o] wAEt, o] 219 YT T SHA
Aate] 7Hg Azrek Al Fo skt @k (Guralink and
Kaplan, 1989).
olgjgt Halwd ] ”@_% HAEE) $18] wls fjst o
o TR BRYRZET=0] AREEIT vk € AR
QIR 853 3 (ASSOClaUOl’I for Technical Aids) o4&
By ddE BT AES A olET7E ERske] o]
£ IR1E olF& JA LR sto] Agak= Q189 o] F 7]

Zlgka gesta vk & 71%ol AslEo] YEEE 44
szt Ade] e =919 Ass v BAE T &
o, oo SGE = FiS AFoln} Hagr], Hgx}k 4
Ao o2 IA EFEH(Hwang, 2006). ol2st B3
HEETE ARSS)] wgt A& olSele AR 71AHe &
FE B Y, AstE d¥eE el tigk BAF 9
ATHZE 5°] H(Smidt and Mommens, 1980).
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&= 47 W29 RYRZETE BRI} 5P, Ak
Ao Rz NG, T, AEHE P 9l
=Rl 9)&E w Hafolu} £ 2k W FAlo) ARg-shrt
(Korea Agency for Technology and Standards, 2007).
HR 2o}l ofef HPRFET 010 T & Aol R KB
ol lo] AFgALe] A ZFr oI A HAo] opd 1
& g 9 ol 7E e Aol 1 FHAo] Slvk= Zlojth
(Hwang, 2006). o]#]gt H2o Bi5o] RaH 2= AL
2po] AZAA 9k Bal Aw = waje] A A o5 TR}
AL, o BT} vwdt off Fo]oAe] AE-
°| UHO Ha) 8k} (Finkel, et al 1997).
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2. Method
2.1 Subjects

s A 24 00H gkl
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813131, Berg Balance Scale (BBS:

2.1.1 General information

 a7el Fol@ el doli Aol A5 A
24.6/‘%] oJz}o] A% HFE 21.540tf AFL dxjo] AL
Bt 172.60cm°l , AR B He 164 75cme]t}. A
T 7 A Jéﬂ' 71.0kg oJAFe] A% HF 57.9kgo)
th. BBS ¥7} A= 4 56750l ilél@?% HF 56%Ho%
el f13e] $igich(Table 1).
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Table 1. General information

Man(n=6) Women(n=7)
Age 24.601+0.55 21.50+2.45
Height(cm) 172.60+4.28 164.75+8.22
Weight(kg) 71.00%8.60 57.88%£13.20
BBS 56 56

2.2 Equipments
2.2.1 Outdoor rollator

2 Qo] AbgE maARZEARE () iAol U;(]—Sﬂ
Selole] Agol AHEISI, o) Pule AR AL

o] 86.9cm, %78 53.2cm, v E (SEH]) 50.6cm,

A 10.5kge]tH(Figure 1).

L8

Figure 1. Outdoor rollator

2.2.2 Bassinet

Aol AR fEARE ()@= S-801 HL
(M2 FEAD AlEe] AREE I o] Al A4 Al
< o] 91.2cm, £3HAE 61.8cm, vHEAR (HukE)
57.8cm, T4 10.1kgelth(Figure 2).

2.2.3 Berg balance scale(BBS)

AT A A Al AREE 7 =R H¥E Y
Z45l= &4 To|t) 14719 dEow FA L 9lo
Al 7], A71, ZAA Al 37HA] YYor vheth F
0-8oNM H 449 58 ez FA5o 1 F92 56
Holtt, o] F7F =79 AARAL 7F AR E Al 0.980]1L
@A AR Y A2 % A= 0.97°]9 (Berg, et al., 1995).
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Figure 2. Bassinet
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2.3.1 Structure analysis of the outdoor rollator and the
bassinet
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3 W3k Fheke] #9 A%rt FAGEE A S
FEE #olA ¥RIEIE Fhd|gtel] F-asigich

FEAFS] &3to] o7t o] HA| ol WP R Zx}E
&3to] Foloh fEAL £3fo] Folg TUsHA HFo 1
sl Tzt WIS A S8 deke] S
A5 FAS A AAAHA Exolg FEF AASI 9

§j ]_ ] \—,Hzﬂ_ o]u]-;(% ZJE vq_oL ul }\]64 x%ﬁx].J /‘Kjtg;
A 574 49 BBS 7 AAlERch o] %
T3 Ate] ’dxlll‘%xé 7% W3E 4] s, A48
9] #=& A¥-=7](acromion), #FHF FBE Q&4 (lateral
epicondyle), #Z A=} (great trochanter), = &34
(knee Joint) ol A5 3cm] 93 EAAE F-231%Ih

2.3.3 Design of experiment

29 A WAL mAREAS FRAS ol g3 A
AA) wael] oA R, 247k 13 1he) AHAIZES A

St AFAIRE 9 Al ATAA BalE A58
=

1 Ol“-l ofy

A=t FAEAES v ZAE FAe] ol
AEE wet HPRzae}l fFRAb] AFAAE o JHE
RB3EIH(Figure 3) (Figure 4). 9L A7) &4t
AzdellA Hag AASE £ E, AL 3m AW
AXF FTETIE AP AAZE 2 533 b7kA
Zgatoict. HEA| AJAL] FAbo R Qs A5 Ztw U
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Figure 4. Bassinet

2.3.4 Result interpretation

299 T3S 1T F = KMPlayerg ©]834
&9 Aaks 1 Gelaigly, FIPARE REE AR
32 HWEe F 9l T2 I3Ql VirtualDubg ©]4-31]
F94E 13 cycleol weh AAR AIAEE WA,
o]F Al U B4 wE =9 Z}E—% A F Q=

SiliconCoach Pro7< AF£-3lo] 2+ 1.3 w7 (gait phase)
W B3 F27](gait cycle) & AWE 2% (Figure 5), Ao
st Aol ZV% (Figure 6), 3] 2ol 5E tdxl7)

Figure 6. Angle between the body trunk and the ground

Figure 7. Distance between the point of action and the
greater trochanter
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2] A2 (Figure 7) & 7433

st R T Bt Ba Al A o
A A8k = (1) 27] gk
o] Aol A|x|ekal §lar, th
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"LEH) (@) 7171, 2]l ThA] o] Hag AJZF A1) 9]2] 9}
&F3tA AATNZ g elste] AT

(Jung et al., 2006)

A= F 55719 BIS SIGlY, B A=
15719} 55719) Ra& 7718 AL)st F37ke] 357 s}
of BAS Areldh 15719 5©A|9] walls 29 30=
A48 shHo R o] A ZAEs)l Aol gt Ak
7% 9 3o ZAgAeAFE A Ags S48 $
7y A ] gk 9 WA F719) Baaks AFEsklh

2.4 Statistics method

® A7E B R ARE SPSS 15.08 o] 85}
4+ 71EEAE MRS

= [e]
RN = o
gom, AT 7h BA e WA ojek 4 2
ol tg £AS wEFEAE A Wk R}

o
FEAF ARSA] Z42Ee] A Zhw b Aol st A3t Z-
= @ HolqHE tAA7AA] A vl
%5{‘{: 2o (Wllcoxon signed ranks test) & A&
stk BA gl A8 #9 £ 0.06=

3. Result

3.1 Structure analysis of the outdoor rollator and the
bassinet

3.1.1 Structure analysis of the outdoor rollator

RARFAF A= 10.5kgo)d, T+F2E ARA|5h= 7 =
H9Je] dolE= 19] 58cm, w-°] 63cm, =°] 27cm, 29|
17cmolal, 7+ Z#¢lo] o] F= 7+ A7} 60 0]tk (Figure
8) (Table 2). RPRZA}= 3] 227 &3tol7t 3|15
o] ¥ % nhF| ] Atole|| f1x|etar itk o] gk o] f®
BYPR A= FrYstygog &xbolo 7lejA= =23
ol FREY TRl FuA 488 A4S e
Ack F BB zARe] Exfoly Zy|glo] dyEo], &

o et Be] 487 X7k AR k= ol nAuE
A= RIS FA s,

Figure 8. Structure of the outdoor rollator

Table 2. Structure of the outdoor rollator(q.v. Figure 8)

Outdoor rollator
Weight(kg 10.5
Length(cm) 1058, w163, ©:i27, 2:17
Angle(®) A: 60

3.1.2 Stucture analysis of the bassinet

FEAY A= 10.1kgolal, 725 A sk ZF 28
Q9] 7ol 110] 55ecm, o] 18cm, ©=©°] 22cm, 9]
52cm, m©] 61lcm, HO] 42cmolal, 7 ZYJo] o]F+= 7}
& a7} 57°, b7} 58°, ¢7} 73°, d7} 50°, e7} 65°, £7} 65°0]
th(Figure 9) (Table 3).

Figure 9. Structure of the bassinet

Table 3. Structure of the bassinet(q.v. Figure 9)

Bassinet
Weight(kg) 10.1
Length(cm) | 71:55, w-:18, =:22, &:52, ©:61, H:42
Angle(°) a: 60, b: 58, c: 73, d: 50, e: 65, f: 65
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3.2 Angle of the shoulder - gate phase

fx

q oA F 57HA BE AN BAKHCE Foldt
o7} A em, ES"EZ?}—E‘ AREE wj R fFRAE AL
d ZY%7t o] AA] YeRtH(Table 4).

3.3 Angle of the shoulder - gate cycle
B3 F71H BB Ao} f

WA AR Al AR 2

Ay}, B 23 He 18.40°+ 24.59, FEAH=
31.98°% 18.42% 93 #o] 7} QIATH(Table 5).

ol N
=T

Table 4. Angle of the shoulder - gate phase(°)

Outdoor rollator Bassinet z P
Initial double | ¢ 3049450 | 32.15+18.62 | 3.063 | 0.002°
limb stance
Single limb .
183142428 | 31.54+18.64 | -3.116 | 0.002
support
Terminal double | ¢ 4617477 | 314641801 | -3.061 | 0.002°
limb stance
Swing 183142469 | 32.46+18.36 | -3.008 | 0.003"
Double limb |y ¢ 54455 18 | 323141870 | 2.971 | 0.003"
stance
*p<0.05

Table 5. Angle of the shoulder - gate cycle(®)

Average zZ p
Outdoor rollator 18.40+24.59 .
-3.076 0.002
Bassinet 31.98+18.42
"p<0.05

3.4 Angle between the body trunk and the ground -
gate phase

B3 9 = 5714 BE dAloA Azte] 2t 23
ZAE AFEE W9} FRAE AR ) BAKCE Fo
F 2}o] & RolA| U9ktH(Table 6).

f

Ol

¢

Table 6. Angle between the body trunk and the
ground - gate phase (°)

Outdoor rollator|  Bassinet z p

Initial double | ) 541746 | 16438+7.60 | -1261 | 0.207
limb stance
Single limb

161.38+7.57 | 163.69%7.10 | -1.875 | 0.061
support

Terminal double

: 162.5447.69 | 164.0847.39 | -1382 | 0.167
limb stance
Swing 162234808 | 163.1547.80 | -0.878 | 0.380
Doublelimb 1 01 601706 | 164544742 | 0394 | 0.693
stance

"p<0.05
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3.5 Angle between the body trunk and the ground -
gate cycle

uE F718 BAN A} f2a ALg A Al that A
7kl 4w FH J»} Rz Hit 162.54°£7.61,
GEA= g 163.97°£7.328 9% xpolrt gtk
(Table 7)

Table 7. Angle between the body trunk and the
ground - gate cycle(°)
Average Z p

Outdoor rollator 162.54+7.61

-1.258 0.208
Bassinet 163.97+£7.32
"p<0.05

3.6 Distance between the point of action and the greater
trochanter - gate phase

wa W F 57 BE WAl EAdoR folw
zZFo)7F Qlom, BB ZAE AMEE wrth fRAE A
&2 1) A9 F8elA e At o 2
ERtth(Table 8).

Table 8. Distance between the point of action and the
greater trochanter - gate phase(cm)

Outdoor rollator Bassinet z p
Initial double |~ 35 054 1505 | 42.60+11.86 | -2.831 | 0.005"
limb stance
Single limb 343941612 | 43.54+12.36 | -2.844 | 0.005
support
Terminal double | 53 534 16 47 | 431541267 | -3.062 | 0.002°
limb stance
Swing 33.69+15.85 | 44.38+12.67 | -3.182 | 0.001°
Doublelimb | 53 504 1513 | 437741292 | -3.186 | 0.001°
stance
*p<0.05

3.7 Distance between the point of action and the greater
trochanter - gate cycle

uel #7090 waAnzAdg fua Mg A 2 480
AR oA A 53 A3, naRaaks it
33.58+15.83cm, 5%z H 43.51£12.40cm o2
o ol 7} ATk (Table 9).

Table 9. Distance between the point of action and the
greater trochanter - gate cycle(cm)

Average V4 p
Outdoor rollator 33.58+15.83 .
-6.679 0.000
Bassinet 43.51+12.40
"p<0.05

4. Discussion

Q4w AAZE oju gt
= A& @3tt(Jung, et al,
2006) gk PE XA SIS N0 R #A
o AAE Aoz, BE AT 3149 o7 4 Aol
Al o] FofR = A& A AE-S oulsttt(Prince, et al,
1997).

olglgt Hal FHro] o]Folx7] QJaA = Al A
o] FFH o}, gk ARA] 9 A7k %:r‘f*?_ <Hel 4
Q3lth(Izquierdo, et al., 2008). Z]-/H] ol Ikl A
AA e A %ﬂé vxléP—L— sEs 9 1 F (Kim and
Han, 2002), 732 A3 °'74L} Eﬁo] A A 714 A
(base of support; BOS) of thall AA=7F 5 FA 4
(center of mass; COM) & Alojst= oz A et
(Debra, 2003). o Yo/} AAZEY 482 5 =<
873 Aelel A vhA] g Retke SRt O}‘/]E]' D]'%k
HE o] g3ty ERMEAS Fates
g FAshe YA 2E ?Zlﬂr(Shumway Cook, et al.,
1997).

Koozerkanani, et al.(1980)°l w}2w B YA ¢bdA-S
7HA71 Sl AE A 7149 (base of support) Wloll AFS-
Zke] B3 9t Z4 (center of pressure)©] $]X|&lo]of
Stk wel AL J) A o] 2EA E4) S7ol 2
%) (center of gravity) =°], 7|42 Holo| GgFs oo
w, 71499 o7t gdss e F5se B
o] ®thar 3 th(Galley, & Forster, 1987; Kaminisk, &
Simpkins, 2001; Laura, et al., 1996). a}A| 5t 37} 713}
WA thekst QQIEE Qs HaEE (velocity) W B
(step length) 9] 74 59 B8 sjel W3y} wgsiA ¥,
o2 <&l kgge] A3t A FHrh(Alexander, 1996). ©]
3t 2918 W3 Ao tiFt TAE HAR =) AHE

o] o]FolxIt}.

Aol & o] &gt HgAol thst AFH|A 2] digh A
Joll mEH AFolE AR W FaHow A AF
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15%°lA 40%2] AZFo] A|Folel A Hrti B33l
(Ely and Smidt, 1977). T3t A]sgo]& ARE-3F ujjo] XX
714 HE dRE BEA R} oF 158 Skt A9 gl
th(Jebsen, 1967). R R Zato)] th3t Aot Hau
Z2P7F AREALE] A A 71AE g Bl AR A o) o] 50|
vkl ® ¥ Qi Alkjaer, et al. (2006) o] ¢1tell whEw,
BYRZAE o] 83l A& wf, 75 WS vEst s
FO] AFHsrE F51, 1Ee HAVFEHSE A
719, B3f 2] 71AH e g7} o] Foixltt. Htoles B
YR zx7]9} IZEEE AFAIA AT IS S
71 BPR zare] A2 gaile] gigt A7t s a9l
th B3R dE W AET T2 o AREAE
o] 2lAel gt iFE BRI st A7 &)
A=) 1 ItH(Shin, et al., 2008; Hwang, 2006).
SHARE o]l gt R R Z TG} ARGAL A TR Vs
AlFEA Z3A, AR /P Al 9 ZEA AN
< zdgthd o]&= w9 & EAlolth o]l o] f & 3
Wuzgow wol ALE T Y fEAjel UjF
9 gygdel] digtk A7 B st
2 AFE BRI} fFEAE RAYHZETE AHES)

el R mlo

o

w) ke A sk Bt AgAtelel A
ZAeto], Z7ke] Aol 2 ek Aolch A 2
=21 & x}v_ ARE3E B3 Al B3R ZxpRck A
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