{8 Fl =5 o0 17 R 23 0 R BRI D ANEI) D HEATRI LR

HE

e
B8 AR5 T 1A B R A0 SRR F 5 2 A9 R BRFE H ANSTHI N AL .

Bk M262Fi#305 LU ERRRZXEFENRERRENMEYINRIEE, EZAENLFFULRRA
EMNMEMIEER, R ERBINEETAETHHE. WEE. ARENBRMEHMEE
AT LR

HR TRAEBNTFHFR K45 (211D 5. BREAMEIEEAEYIABERKGSMEM. S65
EA30°0, EARTHUANPRE. EMEEIGKMFZE45°F160°FF, SKENFMEYINMBEEM, BER
RBE. BasRKE, B3RS TERERENMET L. AT, #—FHReSSBUENMETAH
BN, AR EETIN. HTEEESR, EAMEYALTEEEN.

&t BWBRKIESEITBIE300, AFEEETH. IRSREERT BIRNIFEE YN, R
BT EAFEREYS. BARSERAEAEFEN—1AE, BERAEUNEIENRILEFE TR

EEREER.

K$gim BRIRENMESG, BE, SN, BEKk

3CHERSI A Murooka Y and Ishii HN. Fact-finding survey of pressure and shear force at the heel using a three-axis tactile sensor.

WCET® Journal 2022;43(1):20-27

DOI https://doi.org/10.33235/wcet.43.1.20-27

X HA: 2022463528H, RAHA: 202248KH31H
5IE

BT & 158 E FART B Z [ B K R 5D,
B AREAIINANERTFE®EK. Y HEBFAER
MRy MR, SHELNGRM . £FHAK, EHERGET
LEAFEEEERREMENKRZAG L. BTEEKT

1R AR & R S F0

Yoko Murooka*

RN, PhD, WOCN

FRIERAFINEFR,

4-1 Onaridai, Wakaba-ku, Chiba, 265-8501 HZx
L FHBFE myoko0913@gmail.com

Hidemi Nemoto Ishii
RN, MSN, ET/WOCN
AR, &=, EHRX, ZEREHRSH, HGOMSE0OPERD

*EIflEE

KRFNSEMERRAR, A5 A S HZEEE MBI N
T2, Eitt, BIE RO LIRS 3 R AKBIE
BN

MENDEBRGANEFERREEZES, EFERHEH
BEFBDEYIN . HEBEFNRLBIESH, BB
EBBSAZTEMEAMET L, FRE, HEXE
MEDMETY AT UL ABPERES. EIRKSIES, X
LeE) R AT LB R E SRR, BEERENBSER
EMRAEEFE. SBENKRLEIRSSEEA,
ERMMEEFERN, Blsenuki (FEEEBR “Hi#B
HEE” ) Fashinuki (FEEE R “BRABER” D .
SenukiZiEHFEARBEER L HIGE, BFH/ANIK
S5B&FMEHRzE, MEERIBBESHESKSRK
D8, MWMHRRBERKSWE 6 R EE N FIEY)
. AshinukiZIEHFEEA B BENRRIGS, LUBRE

www.wcetn.org 13



A = BB IR Sk B MBS BB 21 K B J5 5= #0J2 R BY 5T 1]
5e.

HRAWIEEH, BRENEPHEEETEEEFR
SEEETI . B, RSB ERLR, LS
RMEMEXIFE, flMEREWEE, XKERERT
BABRTHILITE. HeBEFL¥BEXMAERE
BENAG, AW, XLEPBEFIEESERTHEN
MARPFMER; ROBARCERRENREVINA

§1k10,11 o

FEMEMIES, BIRASZHREWNEN, BHZTHHRM
RFEDMESG. BikE, EXEERMTRRENE
BEAMESAH, BREAMESRG ST Z—"2" Kk
AEfEMERMZEERRE 5 ZR EFENFm,
ATEDXMEE, R TR,

AREA =M ERROET RIRAEHFSY]
B A, MREMEHIAEIRSBEERIARER
BEENTRE, BRIREAFMBEVINHEL.

MRAZE
gt
—IUESKI TR -

SR EMTRLE
M3 A B BB K 2 PO B R 1R 35 T 44030 A b B
BREEESE. AXIMARZITH, TRENIEREZR
BEHRREE, WA kS B KN 02 &
WE, FIFAMNSE. TEEFLLOLFEFHER
FREGTRRIOAL, FERLHRFZES5HA
ABEHRAE. BIAEE—HOERZ SR
55.

MANREZERZIXENRRREMHA. TRMEHRL
WINARKEMETM, BLRFERHNZHEHRAN.

HEE

K FAG*Power 3 it AR ERT, MNE40.8, ak0.05,
FitTh K08, ITRELHH#EAREAn=15. HFHSZIK
EMREGFEENSEYNAEEIE, RINBEHAXEEAS
204, EEZFBUWEHEMREER, 208FiXEH
BMBRABBIREHNISA. KM, KEZAEFEH
MR, FTEZIREHEAN.

BuRlE
B E R A H20184E 108 2019438 .

14 WCET 2t 543455157 2023437

M ERE

MEFANK EARHFTNE. AW, A TEFHIT

BUMENE, REMAELK. Hig&EHE:

- EBEIK: Paramountm I FKKA-5000 (3K )
(Paramount Bed Corporation, HZAZRR) .

« JE®# . Everfit KE-521Q ( Paramount Bed
Corporation, HZARZRZ) : 10 mEFEASKIE,

o RE: FYURTWKRE. KM, BRBEEHREL.

- MEBRE: ZHMEEHEKSE (ShokacChip™ T08,
Touchence Inc., BAZRZE) 9 mmx9 mmx5 mm, =
MR RLER BIxH . yIMFNZEA D AIRIBIE S BIREEY
YIAFERE Y H#ITIRE (BE1aflib) .

B 145 — 1 = A0 55 15 B RS 1 12 /B BRFAR Z [E] A B Bk 7 X 1,
BpEE. WET=1HE——FEEETT (X#H) . #EETh (Y
W) FESH (ZH) .



METE

HATT RIS, SEVMET RIREAFEYI . =
K2ME TETRIGSIMANESMIERT RIRE N FNEY
MARIZEK.

L1 1REAKSLATERIE I FIETY 169

FINH ERNRE T RAGKF A, LUMEMISE T,

B LB ER TS, BoZMERRETERR

A RRBMABSOS; MEFRABRER (
El1afib) . FENIEREZERRIARR, WEUT—F

HIEE

1. HIANZAE SR TEILRESRE, RS TFIEML
BERT, 72205 AYEE BIREUE .

22000 fE, BRAEN ELFESGMKNESHESER
WG 2 RY30°/ (E2) .

3. BB LEFHIAS R, REFEEEFLAY,
W E£ 2070 BY B BREIE

4. RAEBZHEN LEBIET E45°, URHARIK
S8R

5. NETHREEOHEIER, FKRMEZMEML, #1T
00 RIEHENE, FREKW.

SLEe2: 7 FRIGEHTIEEGHIER T, EREHFE

VI B9

SR —#, BIERATREE TR, FEEXRK

THREBIRER RS ER-3. ERW2F, MZRE T

TRUT T,

4208 f5, EEZHEFNERSARURMER, NE
Ehiake, FHRFFZESSH (E3)

5 BTRMT, RRIBBKRKIEEELSH, EZH
ERFEFRLRER TSR BIRERE, #8207,

Bed bending point
B2 457K £ (55 5AT)

6. SEWIMMSESHNL, ETHHTRE, HHRLA
BEC, HHTRRMIE.

7. RIE, BERABEEMEMT, KENIE08, KWL
®.

MRARE—LZHGO. &0. REAEBNEERP
+, EARMRPHITT LI I1FIEIE2.

b i)

B AT 18R MBS FHERSITEE, 1%
RZAMZEME: TCEETEMEAEHRHITH
0 MEMFIEmEsIHENEZR. TEAEZIT
BN TE, MAEENRSZAFMZ G
. ENEFIEN, BUEHEEREAZTHUER
Ko MR IRGREBIE G (FIEEETN)
yih (BN fzdh (EH) #HiTHH. A%
THHERGEIMTENAENEAMEY L (&
BRBEMANBENFRT) . FHEITTRERAFE
47 (ANOVA) . FTA RISt 5 #ri9{E A SPSS 23.0
WindowshR (IBM Corp., Armonk, N.Y., USA) i#1T,
R E KR TE A5%

5
MARBTERZESERKRFREHEERR AN
(9212 . FREHOLMPEEMATR, BF
MRIEA. ZHRENEIRED, WENSESENER
WRETRE. HA%KEM, MRBIXEEE, N
EXRERZEILE. ERERER, RINRETRESRF
AEEAARER, GlERENATZRERNERM
18 P Y B2 BRI TR B5RE F ARl B R 3R BRI e

EI3.$58 ThE

www.wcetn.org 15



Z8

ZiREHE

Bz ZRdE (MBBUEMSBELN 25, F
HWEHH451 (£11.1) %, FHBMIA22.2 (£3.2) .
T REBEBFSHBRINE, BRAXEFREY.

X RERIREREAMETHHETL

BEERLIAS, BROEDTUETIEM, FHEFAE
—NENE (Eb4a) . FAZEHKRELMNMEMITES
30°KF, EAHREEM. MR, #EEE45°F60°FAAT,
ENERFRE; AUNINEZEM. KM, H/RE
M60°TE ANEMIAT, MEREBEEZEER. EAKVT
M, BRREBIEBES, MEFE—P TK.

BIRA BB HMERS AEEmmmETFEm.
S5EHELERMEL, A0S /RET, EHER
EHEm, HAUNRIEZER. HEE45°F, AIEEE
PYHRBRE, YHEENNEMIEEE0RH, TEE
B, A, HAEMN T AMEMIE, HHKR7F A
B A, HURINEZER (E4b) .

REEEEYI NBHEERLGSMEM, BLLIEE
SBRIREETI K. HREKRHEMN60 P& ZEMMEMIL
B, WRIBZEES. AWM, EREVIHFREEE
AIEEEI AP RERBMERTH (Bl4o) .

a
Comparison of pressure (z)

(N=26

(mmHg) )
2 2
# *

1 -1
[E14. 15 =/ L AT B BRI I FIBT L] 1 B9 1

16 WCET Z+7& $43%5 5181 202343H

Comparison of anteroposterior
shear force (x)

I_*_I I_*_I
5 15 15
1 1 1
&
0.5 0.5 0.5
0 - {angle) 0 — {angle) 0 s i i i I (angle)
0 30 60 'l 0 30 45 60 l 0 30 45 0

K2 ATRIAEMTHESHERT, BREHFY
pa):oki3ia

MTRIEEFAESRERA THENTURITRE, &
RETEH. AIFEEYIAMERETNEREER
(E5) . AT, S@IEHRESKKETRINE -
¥, MESNBEAMEYIARE, HERIEES
BEMEMIN . e, HOUASKRAR, BIRMEE
VAR, MTRIESH, EEEIhiEm. XE2
—MEB R KRBT RBRX LT,

HARKIESEICH, HE THREMBETERNE
5. BRH—THRERLSHRIEMERE S, B
B TEEESMNFIBERE HEM (B6a) .

HTRREIRS, KAIEEEICHBIFEEYI NS
#Bm. »—AHE, STEERSH, REERETK
(E6b) .

E#, HERKLIASEIH, #EEVINETHRAES
BIFR T . SKRL#H—DHREN, EREES TR
BIERT, MR AEMm. SANTUEEERMT
REZMEMIF . HTEREWASE, #EsY e
Wi, AT, HEREAXFETEEET L. RES
RO EZNEMIAT, #EBEAMEFLEAREST
R MEBRWERE /N, BERRKA, EEREVIHH
ZESIERREBX (E6c) .

Comparison of lateral shear
force (y)

(N=26 (N=26

")

2

('p<0.05)



a Comparison of pressure (z)

Comparison of anteroposterior

Comparison of lateral shear

b shear force (x) ¢ force (y)

) ) N = 26 ‘ (N =26
(mmHg) n ¢ )
Cshear release + Cshear release + Cshear release +
Mshear release— Mshear release - Mshear release—
0 - : ! angle. g ’Jr‘ I m f.?f‘gi'ef 0 *r; ! ! . (angle)
Bl TRIEEFITIEEHIIERT, ERIEHFIFLHHIZEL
Comparison of pressure (z)
(mmHg) —_ releaset release —
- Supine position 300 450 60° Supine position
—» . * . . . L —]

-

release release

El6a.7E TG GFITIESHIIER T, EREHIEL (FHD

Supine position

2 - @ .

Compar

ison of anteroposterior

450

-
release

release

-
release

Supine position
-———————o

[El6b.7E T B HE B FITIE B HIIER T, ERETE BT AIE ()

www.wcetn.org

17



Supine paosition

Comparison of lateral shear force (y)

30° 45°

602

Wit

SWHERER, BIRIEDFSEYNBERK LGS mE
. AR YIRS AENH, HETLREX. R
\EEAENEIRE, XRHTEOEBM EEGRHK L
AEmiE TiEs 7. M BEEE D ERGR B E
RE, RIHEAERTFRICHERL. RE “30°#
n” o (0°MMEN, WEERKIREZE3) BIizAFMBAE
NERGHANRE, BHEREMIZANSEIRE
HEHMERGEENESY. Biit, SO (EEME
18E) 8, ATLASKEN30°M EML AN 30°MMN EML A M B K
11‘—[220

BIREAEEAMRGAE REBAL. BIERRIER-E
BXMAE, BSEEHRIRG, SHEHLNIBET L
MAE4 B R ERLALRIRG (DTD HESWRELMEHE
BiGE, KEREFEET MBS, DTIBELAXE". A
T RRMEBZMAKERIK, BURMERERKEE
BIZS b SRAG M LB 4R [ 77 B9 R T FRLA LR IR 152 BEsh,
BARRKEBIMIBIREATGERE, EBRFEHIK
PR3 EE. MTFEEAMEKRSBHEE, HERM
MEZEEIR, BNEREBHRARRERLD, Wk
FE AN R AR E TR AL Z (8] B E S PR A AR 2, AU R
SHEIE D ERGIRE . ERFROZTIXE P HNE
BIRUIME R, REMMNAFEHBMIA22.2 (£3.2) ,
mE 2 ERE . FiXERNBMISEEA B IR &R LA
ORETH. ATUIESR, BMIFIERBH/LARRKT
SENRKZMEZKEZESZ B R EE, XRAXMED
Rk

ALK, HEBRRKKBIESZZILAI30° AR,
SFEEBRAMENFTEYIN . ERVIOUESR, Kk

18 WCET 4tk 4355180 2023438

El6c.7E TG SFITIESHIIER T, EREEFYHEIZENL CFHD

WisE, BZIXEFENE LRSS KRS =X 5T,
BIE BT E. AT, BTRERERS, BRA
BRI E, MARFEZHSHARBRG*NE L 1EM
BEHY, BEXSHEOT. BXLE, XTI
mHTHRSERK K. A6 TRUREAIFEIT AT
FEMRIEEFMEREYIN. BARES TRIEL—
AR IEAEE, BRANTHE, XMESHARET

HERIN . R—RPRA, FEREZWHERNE
— R TRRGHEE -

4R, 7R RALE M R R E IR/ EE R AT LU D
EIRBEEFBIYI N, AWML E DR G72. 25
ANBRBETR, FBEMEEARSE S EE. &
s, BREREKE, HAHIRERSHEHRKRET
RO BRFE SR A TIRRI R AR, R—MBMAIIFE T
Fhe?; B, PARXMTERBREE. KNER
EHE RS RIE R I W ME R 22 s H fth JE UM #45
RBEIRE, TAERSIRIBLIRE, LUK D EEFEY]
jJSOO

ERIBHRENBIEREMNIHY, BIRE, UWESR
B9 2/) B (8] R B0 B AL 5 A 3584/ )N Bt ) PR B TR AR L i B
X%, HEBHFERL (SURFFMITES K, &
ABFMMAIRZIE. BRXARERTHETHHRK,
BERASEPHHEERENEZAELLBIEEMAE
B TRAEER TSR BREE. AWM, T RIFE
B TERAAREGR, FRAMFERRETRMNES,
KRG SRR FEER L+ 5 T BN B ~EME
7 BAIREFEBIES TREARNKERIN
B ERBERMRERLTHEML, FEBERF
GEEAER TR —&MLRISN A



AT, BRRABEEHHBREE, BEXTECITHER
MRYBERIE, BNREMBIBEEEs. EEAX,
RAREREMN “/MEAE” #ITHR, XR—ME
FBERA—NMIMUKRDEEEEANTTE. “NIRIA
B BHEZBE—NIRIERBHBEZE—ME
#. BES TR, REENIERMRLE, NMEHS
BENBIT7%. |ikE, XMTTERLUED E DR
R RER?S, Wi, THART —FE&XH/IEA
BRAFHSE, —MARKRE T HEMBE DR G
FHE BIRR

FRT _ER TR RERE DRGSR, BERED
WRATERHPREE hitHRG, TRV TRET
&>, ATREFRERBESHIERLER, HIMARLE IR
FRIEEE .

MTERCHMPETMERELFTETRES T
e, BN ARG, RENE 5 AL T 5T R SR D
Eh. SSUINFEER, URERAEESINBEZUE
BRERERARS A FE BIRERBERREN.
S AFEE S .

R B SRR R R Ak

HEARMRSD, BRFREBMNFER. HERRXEBMK
REWSZFEANTE, ZEAERZREE MR
. A SERSREENERGRIBEMELL, FE
FilRtE. ERATREBEKRBERABGED EHR G E
e, REFEMAREAEMHB (FIMSIE) BN
e

ETRXLER, RINTEERKRERBES SaKREX
MR EMENBSESZE. I, RINFEFRN
ENERTARRXEMNEL, TERELEERS
XAEMETREMMAMEL, FWREE, HIFEX
BRAR ISR -

it

YRKIEEAEHR30K, BREENFISEYNEE
m. B TEBRET RIRZEMFEENMETYIN,
REEZERFFAEZE. AW, RIVEREERSKKR
FEMENFEYIN, FHERS TRX—#E AP
BITAFAREMIEE I AMMEM. BEAES ZUH
RHITH—SHER, LA EPE TSR .

Bot

BHNERGFAEMRZTRNENES . KAICE R
Editage (www.editage.com) RYZIC4mEE T k.

il 21 i1 52 7 A
AR A IR FERR.
CEE R

FRFETRREESERASZRBEE SRS MM
H (9212) .

meXtF
AMRREGTRESERKFIFEFRMARTEN.

BERMINASEMAATHEMAE, EHFEMARK
it HIEWE . BURS SRR, M RRME
€.

SEH

1. Manorama A, Meyer R, Wiseman R, Bush T. Quantifying the
effects of external shear loads on arterial and venous blood
flow: implications for pressure ulcer development. Clin Biomech
2013;28(5):574-78.

2. Leyva-Mendivil MF, Lengiewicz J, Page A, et al. Skin
microstructure is a key contributor to its friction behaviour.
Tribol Lett 2017;65(1):12.

3. ViannaV, Broderick L, Cowan L. Pressure injury related to friction
and shearing forces in older adults. J Dermatol & Skin Sci
2021;3(2):9-12.

4. European Pressure Ulcer Advisory Panel, National Pressure
Injury Advisory Panel, Pan Pacific Pressure Injury Alliance.
Prevention and treatment of pressure ulcers/injuries: clinical
practice guideline. The International Guideline. Emily Heasler,
editor. EPUAP/NPIAP/PPPIA 2019.

5. Mimura M, Okazaki H, KajiwaraT, et al. Variation of body pressure
and shear force during bed manipulation (Part 1): effect of body
shape and bed manipulation. J Jap Soc Bedsores 2007;9:11-20
(in Japanese).

6. Ishikawa H, Hata M, Kondo Y. The effect of back-pulling during

head-up and head-down. Asahikawa Red Cross Hosp Med J
2011;31-33 (in Japanese).

7. Mori M, Endo A, Oshimoto Y. Fabrication of a cushion to reduce
pressure on the buttocks during back elevation and a study of its
effectiveness. J Jap Soc Bedsores 2010;12:509-12 (in Japanese).

8. Y, Otsuka N, Ibe F, et al. Relationship of 45° head-side up and
knee elevation and local pressure at the sacral region. Jap J PU
2009;11(1):40-6.

9. Harada C, Shigematsu T, Hagisawa S. The effect of 10-degree leg
elevation and 30-degree head elevation on body displacement
and sacral interface pressures over a 2-hour period. J WOCN
2002:29(3):143-48.

10. Lippoldt J, Pernicka E, Staudinger T. Interface pressure at
different degrees of backrest elevation with various type of
pressure-redistribution surfaces. Am J Crit Care 2014;23(2):119-
26.

11. Defloor T. The effect of position and mattress on interface
pressure. Appl Nurs Res 2000;13(1):2-11.

12. Anderwee K, Clark M, Dealey C, et al. Pressure ulcer prevalence
in Europe: a pilot study. J Eval Clin Pract 2007;13(2):227-35.

www.wcetn.org 19



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

20

VanGilder C, Macfarlane GD, Meyer S. Results of nine
international pressure ulcer prevalence surveys: 1989 to 2005.
Ostomy Wound Manage 2008;54(2):40-54.

VanGilder C, Amlung S, Harrison P, Meyer S. Results of the 2008-
2009 International Pressure Ulcer Prevalence Survey and a
3-year, acute care, unit specific analysis. Ostomy Wound Manage
2009;55(11):39-45.

VanGilder C, Lachenbruch C, Algrim-Boyle C, Meyer S. The
International Pressure Ulcer Prevalence Survey 2006-2015: a
10-year pressure injury prevalence and demographic trend
analysis by care setting. J WOCN 2017;44(1):20-8.

Gefen A. Why is the heel particularly vulnerable to pressure
ulcers? Br J Nurs 2017;26(Sup20):562-S74.

Nakagami G, Sanada H, Konya C, et al. Comparison of two
pressure ulcer preventive dressings for reducing shear force on
the heel. JWOCN 2006;33(3):267-72.

Faul F, Erdfelder E, Lang AG, Buchner A. G*Power 3: a flexible
statistical power analysis program for the social, behavioral, and
biomedical sciences. Behav Res Methods 2007;39:175-91.

Okubo Y, Kohase M, Ogawa K. Influence of raising and lowering
the back of the bed on the body. J Jap Soc Bedsores 2000;2:45-
50 (in Japanese).

Grey JE, Harding KG, Enoch S. Pressure ulcers. BMJ 2006;332:472—
75.

Okuwa M, Sugama J, Sanada H, et al. Measuring the pressure
applied to the skin surrounding pressure ulcers while patients
are nursed in the 30 degree Position. J Tissue Viab 2005;15(1):3-
8.

The Japanese Society of Pressure Ulcers Guideline Revision
Committee.JSPU guidelinesforthe preventionand management
of pressure ulcers (4th ed.). Jon J PU 2015;17(4):487-557.

McCreath HE, Bates-Jensen BM, Nakagami G, et al. Use of Munsell
Color Charts to objectively measure skin color in nursing home
residents at risk for pressure ulcer development. J Adv Nurs
2016;72(9):2077-85.

Gefen A.Tissue changes in patients following spinal cord injury
and implications for wheelchair cushions and tissue loading: a
literature review. Ostomy Wound Manage 2014;60(2):34-45.

Takahashi M, Shimomichi M, Ohura T. Effects of pressure and
shear force on blood flow in the radial artery and skin capillaries.
J Jap Soc Bedsores 2012;14:547-52 (in Japanese).

Takeda T. An experimental study on the effects of friction and
displacement on the occurrence of bedsore. J Jap Soc Bedsores
2001;3:38-43 (in Japanese).

Santamaria N, Gerdtz M, Sage S, et al. A randomised controlled
trial of the effectiveness of soft silicone multi-layered foam
dressings in the prevention of sacral and heel pressure ulcers
in trauma and critically ill patients: the border trial. Int Wound J
2013;12(3):302-8.

Ferrer Sola M, Espaulella Panicot J, Altimires Roset J, et al.
Comparison of efficacy of heel ulcer prevention between classic
padded bandage and polyurethane heel in a medium-stay
hospital: randomized controlled trial. Rev Esp Geriatr Gerontol
2013;48(1):3-8.

Takeshi K, Yoshiki M, Makoto K. Clinical significance of the
water retention and barrier function: improving capabilities
of ceramide-containing formulations: a qualitative review. J
Dermatol 2021;48(12):1807-16.

WCET* 275 %4355 18 20234 3R

30.

31.

32.

33.

34,

35.

European Pressure Ulcer Advisory Panel, National Pressure Ulcer
Advisory Panel, Pan Pacific Pressure Injury Alliance. Prevention
and treatment of pressure ulcers: quick reference guide.
Available from: http://tinyurl.com/yck2mmré

Moore Z, Cowman S, Conroy RM. A randomized controlled
clinical trial of repositioning, using the 30° tilt, for the prevention
of pressure ulcers. J Clin Nurs 2011;20(17-18):2633-44.

Brown MM, Boosinger J, Black J, et al. Nursing innovation for
prevention of decubitus ulcers in long term care facilities. Plast
Surg Nurs 1985;5:57-64.

Smith AM, Malone JA. Preventing pressure ulcers in
institutionalized elders: assessing the effects of small,
unscheduled shifts in body position. Decubitus 1990;3:20-4.

Dai M, Yamanaka T, Matsumoto M, et al. Effectiveness of the
air mattress with small change system on pressure ulcer
prevention: a pilot study in a long-term care facility. J Jap WOCM
2018;22(4):357-62.

Nagase T, Koshima I, Maekawa T, et al. Ultrasonographic

evaluation of an unusual peri-anal induration: a possible case of
deep tissue injury. J Wound Care 2007;16(8):365-7.



