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Improvement of the Medical Bed for Preventing Decubitus Ulcer through Motion Analysis

C. S. Shim(Graduate School, Korea Univ.), J. K. Shim(Mechanical Eng. Dept., Korea Univ.),

J. W. Kwon, D. J. Lim(Graduate School, Korea Univ.)

ABSTRACT

Decubitus ulcer is a pressure-induced ulceration of the skin occurring in persons confined to bed for long periods of time.

In order to prevent decubitus ulcer, the medical bed mechanism to minimize pressure, friction, and shear forces acting

between bed and patient had been developed. Air mattress also can be effective for reducing pressure over bony prominence.

In this study, motion analysis was performed to examine whether this bed mechanism functioned properly in case of using air

mattress, which was much thicker than common hospital mattress. We found that the patient on the air mattress above the

medical bed for preventing decubitus ulcer slipped upward and downward excessively as the general motored-bed. New bed

mechanisms were synthesized kinematically using simple 4-bar and 6-bar linkages so as to reduce sliding between the bed

and the patient on the air mattress for preventing decubitus ulcer.

Key Words : Medical Bed (2] & % ), Kinematic Synthesis (71 7€ % A #]), Decubitus Ulcer (£

Zh), Motion Analysis
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1. ME ol2|g Al WAL AYrt AsHezr FEEY F
AH EFE fFEde ¥ adg AEs o3

£-7F(decubitus ulcer, pressure ulcer)ol ¥ T = T A7 Ak
Aol FHojup Ko RF Fo ofs AHHA o A 9 galy AYE AdAT Al
gol zg-gto] 27 o o Aprt dojd A HA dA e 2z vpro] Fao, Huieh #Ak AF
& TEd. 53], A4A EA= st Ag 7% olof wAJEe whEn HAGHEE BAAFE 7 de
A ASE ol A7 Adl Hell v Ae #zb &2 924 Ad 77 E Eskedoh ehEe o
EoA wol LASIE R, bedsoreElilx dhr}. &% 9 HF(backrest)S dFAl o A A FH
o] WtAlatd #F7|7tel Y 9 Y XNEIF das) 3 gzl BHd F4lol MR AAH ggoz
o, A AL HRBFEoy Adurge] &FHE slo] g7l Ad 53 = 2y b 2y
T a2 A7 Adstes odre) Fasch® gtk ololl thate] A9 A FH FEIo Hdd
g30] 7} ol wAstE HAE ER(hip), S A FA YAEFEE A V)FE EA
2 F-(coceyx), h A A (greater trochanter) 5olvi, & gtoax Ao Sy shzte] 5 Alolof WA=
Z Aol g aqle #xaio] MA9 H Alo]d N1 dE gaAfAch E1g, do Sl &kt
2235t A (pressure), TH(friction), 7 & (shear of whal ghalol FA FAH AX7F Hu ol W
forces) 50|tk Z2jm 2 &35 ofwalr] ¢ gog ofFstuM o= 3l miel gy} At o]
Ao ol H-Hol &7 b a9lEe] FHEahA sk Sed, dul 5ol &2rhe HAel o
R F dlok doh o} H(seatresty> UlH 7t Fomy ol F Has

WA Yl GEol A&Hoz HEsle A 3kl

BAskz] el @A AFEN L e dNrEel v A dA7 FA &% AL 5F ”HEE]Z\-%
& 829 AHAE 2417 v} G W wR S A AbRERE Aol &3 ko] Faz ol v 5O
olt}, HHQloln} H Bzl 28] o]Fojx]il 27 ourg fa actd 55 uE EV\F' ARg-3

713



1*& 01101 UH =2
1\—174]

% o OIH

f
ﬂ\‘
w
o2 |
ol
%

-

l% odlo] viE] 2o w3t
i"ﬁﬁ} slol okobs] AAlelA o]
olFold Aojmz, Iu
ub2 g2kof Ay “@VP A
A€ o gk EE, Al
A& ol of “H_-Eli% l
suz dAdso] i, Fr= Ayt He w)
AT "By £ a-dd, @ 59 AL
WAL At was AosEe

(AR

s o
OZ‘J

fr
ot
_)|~l_
o 1o
SN
S
o
Ly

2 ok N o @
) ]o e 44
[l el

on

_{

2

£

:o(=|

2

rr

ut

]

ot Y,

HESRIES
agdos #9sty] dare Ao =g
Aol 7 gy Wz 2eso] glojop @k o
2, &% BAE oo} WEY s FelHE 43
Azt &3 w4 8% gEAvE &8
AsteAd det AL Dasich

H AT dnr AEzloel &7 vz A
14 &% wAg oo slEss wﬂk
Bulsl ol $STel e DA o
S g stevlel did % w4 dde 4

A9 A% gut wEgs AlgAdE

48 ZaAlE $3 d9d 4% %ﬂ%
b oole] slEgag

Aol st A u%
= A o
ANE &%
oG w2 Aol wAsE -
E8 8% WAg Agel
Heg B AuE 3

[

mlo

&

g 3o

o o T [ N to
N
oto

—LJ

2

c>}(1 o

r

O

—_
o

L
o

-

—

ool oo o Do oY 2
o}ﬂ;‘,":r_‘l'

N

e —
bl
ofi

Pﬂ—LJ*“

= oY
(2 0
> O

Ny

2N o
o Mg
4r 1N R
e o 2 R
ol
o
S
>
sl
=
L

X
L

Mo
off
to

Al A}

4 175em, AF 74kgel B AU
Ex L 7]-2]

=7 A A R 1S e w g
Ak dgel Abgd dsr AF Ay deolEs 2030
mmol I, &% wx& e ol 2100mmo] T}
dgt ol Egl~ol F7l= 100mmolll, &% #HA4&
ool mjEg 2] F7E 180mmoltl,

Figure 1014 X ule} Zo| &% 248 94t
of 37 #}9f d&’é(alenohumeraljom) <t

EEE:

2 33t

714

Fig. 1 Experimental setup and starting position of the
subject on the bed

A(hip joint), L& il F7}o](shank link) #2o] nv}#
g fasodn, o utAY Y FHE Ao de
Ad mede X npAE Rzbstel Aol Yo
Aol Bztel Ao} shalel AojHd gAY o
A + A=E ok
2.2 AE |

AP 2 270§ &% WH(piezoelectric force

plate, 600x900, Kistler Instrument Ltd. Winterthur, Swiss),
el gtelel 70, 25mm WAlebA, CCD Fhulel 2
th, VCR, dlol&] M43, PC §o2 F45o 9
= 32 &5 7] (Vicon 370, Oxford metrics Ltd.,
UK)E AH&stadvh =8 dd 325 Vicon 370 data
station®] AT o] ATHo® JHSFLE o
nem, HEA Holel &2

s X
370 data station>

U v

=5 = Vicon

23lo] control PCE A&y}

3. 48 23 A

2 dFelME &3 x4 Ao ek 4F A
choll 4 &3 #RG oo} WEe]l2E AL A
of Wiste] Adddte] 1 AnE B4 9 uRsg.
o] 0“1 o A8 ool vk mEg g AL
2352 AE £ A gas Adgs Ea 3o
ki k.

3.1 Bt BfES|AE AIRSH H2

B3 AE ddlol do) 7 B8 ER ded
At mjEg g AMEESlS W, Fd S9E R
d T EHE Fig 29 gd HdE ¥al 549
dlolE] Fol Al wlzdzte] AdA fre] Hzbg ol
Aol AAz Hol Zefdol FaAE viriol AAL
LAlebY Fig 33 g

A4 W F oebA Aol A”le w2 AW A
o 4 163mmo] itk 3Hab7} gk ZM]-H- ﬂ?'fl»ﬂ 7t
A A SHE SHE W F oekA Alelel Agis



Fig. 2 Case in which a separated general hospital mattress

is used on the bed for preventing decubitus ulcer
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Fig. 3 Loci of the markers on the side of the subject and on
the bed for preventing decubitus ulcer
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Fig. 4 Case in which the air mattress for preventing
decubitus ulcer is used on the general motored-bed
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Fig. 5 Loci of the markers on the side of the subject and on

the general motored-bed using the mattress for pre-
venting decubitus ulcer
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Fig. 6 Case in which the air mattress is used on the bed for
preventing decubitus ulcer
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Fig. 7 Loci of the markers on the side of the subject and on
the bed for preventing decubitus ulcer in using the
air mattress
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Fig. 8 Desired motion of the backrest of a new bed

mechanism
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