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Risk Factors for Medical Device-related Pressure Injuries in Patients with Spinal

Surgery in the Prone Position

Mi Ae, Choi

Department of Nursing, The Graduate School,
Pukyong National University
Directed by Professor Myoung Soo, Kim, PhD

Abstract

Purpose

This study examined the incidence of medical device-related pressure injuries
(MDRPIs) and the risk factors for onset of MDRPIs in patients with spinal

surgery in the prone position.

Method

The study design was prospective, observational with medical record review.
Participants who underwent spinal surgery in the prone position were at an
orthopedic hospital located in Busan, Korea. The inclusion criteria stipulated
that participants 1) had never undergone previous spinal surgery, 2) had no
pressure injuries before admission to the operating room, and 3) completed the
consent form for study participation. Data of 6 points under the medical
devices (Bispectroal index, face foam positioners, blood pressure cuff, Wilson
spine frame, taping areas on face, and endotracheal tube) in 147 patients were
analysed. Descriptive analysis, t—test, chi—square test, point biserial correlations,

Spearman’s rank correlations, and multiple logistic regressions were performed.



Result

Three points under Bispectral index, Wilson spine frame, and endotracheal tube
had MDRPIs. The highest incidence of MDRPIs occurred under Wilson spine
frame (56.5%), the mean size was 38.19%5.63cm. Incidence of MDRPI caused by
Bispectral index was correlated with age (p=.291, p<.001), sex (rpb=.213,
p=.010), operation time (p=.492, p<.001), American Society of Anesthesiologists
classification (ASA) (rpb=.339, p<.001), and serum albumin (p=-.165 p=.046).
There was a significant relationship between incidence of MDRPI under Wilson
spine frame with operation time (p=.534, p<.001), ASA (rph=.251, p=.002), and
protein level (p=.171, p=.038). MDRPI caused by endotracheal tube was
associated with operation time (p=.171, p=.038) and ASA (rpb=.171, p=.033).
The common risk factors of MDRPIs in patients with spinal surgery in the
prone position were operation time. In the MDRPI under Wilson spine frame,
lower BMI (Odds Ratio; 46.57, 95% Confidence Interval: 6.37~340.25) was a

critical risk factor for incidence of MDRPI.

Conclusion

Based on the results of this study, the most important risk factors for
incidence of MDRPIs in patients with spinal surgery in the prone position were
operating time. Therefore, appropriate MDRPIs preventive strategies considering

these factors should be provided.

Key words @ pressure ulcer, prone position, spine, surgery, mouth mucosa,

skin
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987]7] ¥ &% (Medical Device Related Pressure Injuries, MDRPI)
< 987)7)el A&EHom gfgS wol WSt I 9l 1 o]dt A 9
oAl £ 2 (National Pressure Ulcer Advisory Panel, NPUAP
2016), o5 7]HHlA WAl et= &3 T HL FHLL d=(Lee, Kim, &
Korea Association of Wound Ostomy Continence Nurses, 2015) 4lZ}3k
S olth(Park, 2019). MDRPI:= ® el 7= 8739 25%~50%%5
2} A] 8} L (Pellegrino, Chacon, Blanes, & Ferreira, 2017; Pittman, Beeson,
Kitterman, Lancaster, & Shelly, 2015), A E2 42 14%, Ao 9% S
H GFHES Ao 11%, AoF 8% = R 1% th(Jackson, Sarki, Betteridge,
& Brooke, 2019). MDRPI&= W&, 4=, 7, &¥x2], & 5 A= 2
Fol s k9l oM (NPUAP, 2014a), S5 714 &=k Aul7| i f4,
Hol=z 3z S A#AEth(Jackson et al, 2019; Coyer, Stotts, &
Blackman, 2014; Apold & Rydrych, 2012; Black, Cuddigan, Walko,

i
M

g

Didier, Lander, & Kelpe, 2010).

MDRPIS] Bel2 Zwie] pele ogr]7] 247 dag o, & #90
A7 483 W, oA FFe 71717F AHeE

a4 Helxsl BAAd weh AgEgol He Rolo 44 wolrh
(Black et al., 2015, Murray, Noonan, Quigley, & Curley, 2013; Apold &
Rydrych, 2012). #kzte] <12 a<lel= 7541 o]/ @A, AA s 2



A gk 5w A 749 £AHNPUAP. 2014a, National Institute for Health
and Care Excellence [NICE], 2015), @] T3 %, S4A, AAA, o]
gk 22 ABmAL ARE, oA eEe Astel 22 AYH adlett
(Kwak, & Kang, 2015; Black et al., 2010; Gomes, Bastos, Matozinhos,
Temponi, & Velasquez—-Meléndez, 2010). vt ofyz}, % T
o A}, v§-o HEeAY T3 & AL B A w2 AR
Ast= MDRPIC] f1d& S7HAZ = Sdthlee & Park, 2014; Schlier,
Cignaco, Miiler, & Halfens, 2009).

58], £ 3 AL FG B A AN fASE RS G AEA

ox!
o
—

=
71, oju WSt mpzbe A whE (shear force) 79 THEE =9I
3 AxAI AAH £A4S Fskth(Johnson, Warner, Staff, & Warner,
2015). FeddAY SHTRBELS HF AT T4 FFAAN=
534% = H 1% 31 (NPUAP, European Pressure Ulcer Advisory Panel, &
Pan Pacific Pressure Injury Alliance, 2014), =W &4 St = 2
BuAR7E ofyolA A3 mlae EB7bsAF 43%9 23.8% %= thAstA
B ¥ (Hwang, Shin, Cho, & Yeo, 2007; Choi et al.,, 2006). 53|, %3+
Feos AAT W Hee 59 4 2 9Fo] F FeAdR deA
AN 2™ (Shuxun et al., 2017), &AW Eo] 5~66%(Kim & Jeong, 2012;
Choi et al., 2006, Koreckij, Price, & Schwend, 2011; Grisell & Place,
20082 thst HE YEY e A A9 A &F fF8dds H
shal, A=54<¢ &3 k5 7F g olof FH(Chai et al., 2006).

B2 AEHA7te] Ao BEFWAVE F7FstH W REFol FUHEH
o] &3 93 o] ZF718H (Koreckij et al., 2011), B9 Al €& 253 =T
A (Wilson spine frame)s AF&3tA Y Edld Al ZZ1(Trendelenburg) A 1

Gl werp ARG A fASHA Hd v el gH do] o3}
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(Lee, 2012; Tempelhoff, 2008). &H-91& FH 3 AFAo| Aol &7]3H
7bEel EAstE &5 #do] 9ltH(Mobley, Miller, Astor, Fine,
Halliday, 2007). 5915 FHAFAA A= debelel Hlasto] AA] ddF
JAEF =gho] Agelx] Stahw, wro] wpdo] Fol ekl a4
sto] dolup el HE &42 7 Atk 2y FEA &
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AA THNSW Agency for Clinical innovation, 2014), d®{F &7
o

Hlsj A WA o] wo} B2 A4S il A= X7 AA|H

_—

A F7kA MDRPISF #HH® Aft= F3xd dxE 52 o|Foj4d gk
9 1}(Koo, Sim, & Kang, 2019; Jun, Kim, & Jang, 2017) =<2 W 3=z}t

53], 595 AT qAE oz AdHog oFoj4 gk Hul
A 71dvtt et £3dus 9 gdd ssAt AEHAS
Aoz dEY, Feddae] &3 WA g A = Folrr] JEo]
AT BTS¢ F e AHIUT w77 Adom MAHE 59
T &3 B fFaglel pyPErtd &I & st s F
Al el =ge] = Zlojth ofel & ¢ 9 AHF FE BE
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5838w e] #xAE dide=z 3 HAIFA AFoA 43%E(Hwang et al,

2007), Y3 &5 2 308 S oz sk AFo A= 23.8%0l A I
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MY EE G729

me,

= FE A FE
£ Aol ek nHtha 319t} Lindholm %
(2008)9] AFAlAM = o], &4, JH F7], F Braden ¥4 13l S

Jqo vhE, U, AAAAL &F BN FARCE vt Ue

F=A9, vEHFE o] B AH(Sha
Tchokouani, 2014). F&=AlZko] 124 F7lete AL 2~4 @A &3 LA
st A EAAHoz {3k AaAAlo]l A o™ (Schoonhoven et al.,
2002), Hoshowsky ¢} Schramm(1994)-2> 517t o]/de] A te] &3 W

Aol #HHAE 8ddE F @Yo E 7P o] Atk sk, 6417

et al., 2014, Lumbley, Ali, &

=

—

olde]l FEAIZte] Fa 9P aclo]AtHGao et al, 2018). 39 9P
A T ALl wis] AHEE, Hwang 5(2007)8 ATolA+= 59(30%),
E391(20%), Z991(10.6%), G491 (1%) o2 E9oA 714 &3 31
o™, Choi 5(2006)¢] 1ol A ke ELlolA 63.9%%, dokelol v 59
7V 13749 ¥F- =4k abggol g 83 A SuRgE= JlERe
(46.1%), &= 791, 75, A= , BE R, 8, FA, ont 5o &
o8 e (Choi et al, 2006). 429l A4 53], &3 s
FER OB, AE % #3EEXe #de] gl
Beckett, 2010) 591 olwh, 7k, 271, F5, A7 ol, drteto] &3]
A7) gkl dtH(Walton-Geer, 2009).
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Fa U2 s AR & A d7elA £ FHES 23%001, &<l
A3 acle met 8% ks A4 892 fHY e 524 8ds
HA3) sk slo] Z23th(Lin et al., 2017).

ole} o] MayYAFE FTdotd, FadolA &3 HAES 5~534% =
(NPUAP, EPUAP, & PPPIA, 2014; Hwang et al.,, 2007; Choi et al., 2006)
HAES] Wt Wi, AP e FEARY, FEA9, v+ 9 (Shaw et
al,, 2014; Lumbley et al., 2014)¢]H 53], 5% ALY f3e] =2 Fo
2 HaEJHKim & Jeong, 2012; Choi et al,. 2006; Shuxun et al.,
2017; Grisell & Place, 2008; Koreckij et al., 2011). =t A= &2 3
2] £ 9 acle] FHEHY U (Hwang et al, 2007, Choi et al., 2006;
Park, 2005) H2le FHE Ao R, tgol 59 AAz Feste &
bl gk A= FEsive As 9T F Al w2 Aol A
= 8% 193 S Fed B E i er 83 Ao 9P el

of thall A7 Rkt g 4 A}

ri

2. 98771 € £%

=2 ®elth(Apold & Rydrych, 2012; Black et al., 2010). ¥u-#el &3}
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et 5 vhere

F9e wAstz =z dbdo]l Hx] GTH(NPUAP, 2014).
MDRPI= Hetoly X754 o)g57|7]d & AHdoez s, AWz

L |=]
Aol glv F

do
=
=2
oZ
ol
ol
1)
|
i
ol
ol
X

2171 7 &€tk (Moreiras-Plaza,
2010).

1470= 126,150 5 wid ez 3 A-olA MDRPI 2A&E2 12%, +HE
S 10%= 247 Baw v (Jackson et al., 2019). 20108 Black 59

oA G8771E AT B 87)7E AHEEA Fe BAuT 83
gl 248 o EA debkon], 347 dR/Be WFoR F AT

o 51 MDRPI ¥ E°] 9.1% R % A tH(Vangilder, Amlung, Harrison, &
Meyer, 2009). Apold¢} Rydrych (2012)el ¢t X arg &3¢ 1/30] 9
271712 Q&) @A &40l (. U] MDRPI 2A #A3F oo
e ST EL 1.97% A L (Lee et al, 2015), T332 A= o=z
Sk A A 19.8% = H AL E] (Koo et al., 2019).

FTo] THEAS A ¢ B &3S dozlti(Mulgrew, Kho, Newton,
K

Rajan, & Kumar, 2011; Black et al.,, 2010). Z28]l2 57|14 #d =53



Q1 w7} e, Z1dNE, 71# AR, w3, ks Xee A7) 9
AuE, AF Hx7], AWMFA arm board, 213 FH, wWulAl A=A 7]
HFg HEo] MDRPIZ o] #f¥dtti(Coyer et al, 2014; Apold &

Rydrych, 2012; Black et al., 2010; Schlier et al., 2009; Wilock, Haris,
Harison, & Pole, 2005). HAlnk3F3E o] € mHFFHTE 1789] =A e
W tHShaw et al., 2014).

MDRPI®] &% F-91= 1(35%), 3A1(24%), 5 =] (11%) & °] iL(Black
et al, 2010), MDRPI®] 70%7F W ot d=, & F-9loA 2 T8 C
™ (Apold & Rydrych, 2012), 8732 @7= 19471(35%), 29A1(32%)7F =
A B % A (Black et al., 2010).

Aute]  WAYSE  Mucous  Membrane  Medical — Device-related

InjuriescMDR-MM)2 & 7|1 9 e #&3k oz 7|7]d <o Al

st o] Holupz &3 3uAld Pty AT T AAT oA
2 94X g Holn, &9 ol SAHT & glornz Uukyd &%
GAE AHE3E AL EBIFS3THINPUAP, 2014; Coyer et al, 2014).

Black®} Kalowes(2016)2 2 £-%(Mucosa membrane pressure injury)
< Y=E71719 AMgew AHAue] AAE W& S udta kgl
Kim, Kim® Son(2019)5 ¢ 224 7] ¥ #(endotracheal tube; ETT)=
e SRS ddew g ATelA A A obg(36.3%) f1Alel 7HE
T A 8] s AR A sk gl defst W
7F Qvkar Bask vk duke] @ AlskE 838 VA vlolE B E

(block bite)ell <Ja WA = o™ (NPUAP, 2008), Coyer 5(2014)¢]
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Hzho] & 23 tHKim et al, 2019).

=2 Aol A= MDRPIO| 2AF-9 B Hlko] gt 50 vl
o (Black et al., 2010; Apold & Rydrych, 2012; Coyer et al., 2014;
Jackson et al,, 2019), =5l A5 JLd&A, T A} gifo=z dA4
&= MDRPIOl i3 (Koo et al, 2019; Kim et al, 2019; Lee et al,
2015)= UAIRE, FEAdoA WAsE MDRPI & Zrolry] oz fith
kA B A= &4 MDRPI A g8 el dis] A7 24

stotal & g Ao

2
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A7 AA

BodTE BY (3 4 #3248 g4o= MDRPIO 4 #d 91¥8

1S ylotslr] flek Mgk - (prospective observational study)©]

AT o3

A7 uidAbE 2020 1E7H 2020 49714 470 St FAbg e
Alo 2% d AP Ao B4R HF s A=A, T
AAQ AR Veeres 1) T FEo] AFU &2, 2) Fud 44 A
3o ARG A 3) 21 EE wAdERle]l A Fojel] AW s
AT e Sxpolt}t. A AA 2= GxPower 3.1.9.2 Program< ©] &3}
of AbEEdt A = A Al Fed s g e ® MDRPI 2
AES AAT A7 27 o489, s ez & A5(Koo et

__L_

al, 2019)¢] 'ZAE 19.8%°] 7kl sttt Ao Yt ¥

=0, s=1, 75T a= .05, AAH 1-p= 0= 7}4E o 1209 o] H a3}
Ha, 9n/18e FAMEYE GF T AHY 5o A% B

dlstel 20% GRS G 147HE 2ASAT Geol wARA ehol
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S A3 A (Schultz, 2005; Primiano et al., 2011)
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ol whH o)At & HrtdE BFE 9w $tH(The Korean Society of

A BA g2 AoE YElY B4 AolE 13 2 oo ® BRI
2) A7 gAY 3™ A
A2 EAE AadAT(Jeong et al, 2013)S Fadte] GUXEE BMI,

4 any, dotEaz, JRIRN, ENd 5 5AE 2Asgom o

3) F&4 9577 #HE &F oA #AH EA

(1) 97&%
<4 MDRPIL #A#d EAdde 9877, HA9A], #4727, A
A 47l FEo 7 FAET. MDRPIS 987719 WA= AR =
Aol A=At MDRPIS] WA A7) ZAo], £o] 2717 Y=oz
skt MDRPIS] H A &A= NPUAP(2014)00 A A1 A1 3F = A &5 57- A
AL olgste FAson, dAE 8T F dve &3 1dA A 4

HAR HRsT wAt 2258 83 Jusk AE AL vk ©

-

= FES £ e &348 v EF(unstageable), AFZZF & AT

H =2 =]

(suspected deep tissue injury, DTD S & 273t}

(2) Auta

w711 o

8 W AR R Ae

e

& Aeolng #4 l Aute] £3= &

i

Fol= %9 Reaper Oral Mucosa Pressure Injury Scale(ROMPIS)

14



(Reaper et al., 2016)2 AF&3Fith. ROMPISE @l &3stow FAH &%
A B4R ded B el Ha 3R HA»PeY AGEFe]l gla

"] A Z-Wk(Non-blanchable erythema)o] @& =W 178, & o] #Z

g9 234, 2o wFoly THxAe] #AHW 3HE FFEE o

&2k zF A1 E = (Inter-rater reliability, IRR)+= 0.307 (95% CI=0.200-0.409)
olgla, A pel ARl AHEE SRR 5kl F99 A9 o
Aste= Aoz YEFHTHN=8, a=0.306, 95 % CI = 0.199 -0.412). & A+
AL AWAZTE A9 AHge] hE Hee dx R ARAEe
golure Agsglth 4 B W@ 4os T Bl s Aol A By

=5 AF5Hre 23} scale-level content validity index(S-CVD+= 0902 =

AR = M3y G (Black et al., 2010; Jackson et al., 2019)E F*x3dlo]
53 ¥Fe 139 FAANRYR Stk S vbE e 1A
(sedation) AEZE FXE UeWFE= dHlol|A~FEZ X4 (bispectral index,
BIS) #Al A st 4, b SA 71 oty ¥F, d& HF Z 4
(Wilson spine frame) 3} 3% A= WH(A: Universal PU foam
positioner / B: Padded foam positioner) 3} 3% # o] H25E-9] 7]

o A E 2AS
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Figure 1. Site of skin under the equipment for measuring the

bispectral index(BIS)

Figure 3. Site of skin under Wilson spine frame
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Figure 4. Site of skin under face rest

a: Universal PU foam positioner b: Padded foam positioner

S

M % : ™~
Figure 5. Site of adhesion for tape used for skin

a: Eye area b! Buccal area

VB

Figure 6. Oral mucosa around endotracheal tube
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ANA = 778 (524%), 71HWHNA = 149 (9.5%) ol A
o &3¢9 A7 BIS Al A= H 3.02x10.74cm, €< HF ZH Y
& H3t 38.19x5.63cmo] §ltH(Figure 7, Figure 8). &% o] WAls A o
Ae dFE 1GAZE 4<& JF ZgdaAals 828(988%), BIS Al &
Aol A= T7TH(100%), 7]1dW A= 1298 (85.7%) clneH, d& HF
P deA 19H1.3%), 7I|Fd &A= 29 (14.3%) 0] 2GA=Z #AZHJTh
(Table 1, Figure 9).
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Table 1. Incidence, Size, and Stage of Medical Device related Pressure

Injuries (N=147)
MDRPI incidence* Size(CM) Stage
No(n=52) Yes(n=95)  Length Width Stage 1 Stage 2
n(%) n(%) (MeantSD) (MeantSD)  n(%) n(%)
Bispectral 0476)  TIE4)  300£024  1000£0.15  T7(1000)  0(0)
index(BIS)
Blood pressure cuff  143(97.3) 42.7) 11252479 1.25+050  4(100.0) 0(0)
Wilson spine frame  64(43.5) 83(56.5) 3R.19+1349 563+3.36 82(98.8) 1(1.2)
Universal PU foam 1910, (0) S i 0(0) 000)
positioner
Padded foam 3510000 00) . : 0(0) 000)
positioner
Tape used for 14701000) -0(0) . - 0(0) 000)
skin(Eye)
Tape used for 145086) 2014)  350+212 © 310:016  2(1000)  000)
skin(Buccal)
Endotracheal tube  133(90.5) 14(9.5) 12(85.7) 2(14.3)

*Duplicated
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Figure 7. Incidence of medical device related pressure injuries

45 Wilson spine
a0 frame
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20 - Blood
pressure
15 cUff
® Tape used
for skin Bispectral
(Buccal) index (BIS)
® @
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Width (cm)
Figure 8. Size of medical device related pressure injuries
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Region-stage Examples

Bispectral
index
(BIS)

- stage 1

Wilson
spine
frame

- stage 1

Figure 9. Example of medical device related pressure injuries
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Region-stage

Examples

Wilson
spine
frame

- stage 2

Endotracheal
tube

- stage 2

[

Figure 9. Example of medical device related pressure injuries

(continued)
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2. AT PR B4l mE 9EI/E &F B4

3

rlo

APt Adur B4 2 QA chest g,

13.054] o] o 60~6947F 5578 (37.4% )2 7} =

J|m

r o3
o2
flo
o,
4
[@))
NG
—
7
w
o

okt e & S8 & (Herniated nucleus pulposus, HNP)oJ1} &5
7+ €3 (Herniated intervertebral disc, HIVD)©] 749 (50.3%)°.2 7}%
Bk, FEHE  HFF LA AE(Laminectomy)ol vt F3Hd AAlE
(Discectomy)®] 1057 (71.4%)So.2 7} @t FEA1FS 1~2A17F 7|7t

o] 565%% 7% Edth ASA classE 2 o]Ato] 68.0% % 7 gkt

< Wi 40.05:5.15°I 9. SIEEERIS H 1366:1.36, @A HE

Zpe] 57do] W& MDRPIS] @A AolE AT Z¥te oh&3 ot BIS
A A= AB(t=-356, p=.001), ¥ (x*=6.66, p=.010), FE (x>=7.96,
p=015), FEA7H(x*=-6.86, p<.001), ASA(y’=16.93, p<.001), A LH
(t=2.46, p=015)°4 ot =olE& HAYTY. L& HF: ZYde A=
(t=-2.19, p=.031), W& (4*=9.22, p=.010), F%= (=957, p=.008), F%=|
ZH(x*=44.48, p<.001), ASA(x*=9.27, p=.002), BMI(x*<10.17, p=.017), &=
(t=2.54, p=.012)el 4 g AolE& Bt 7]HU#HS FEAIH(=11.6],
p=.003), ASA(p=.038)°14 £<8 x}o]Z B A} (Table 2).
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Table 2. Differences of Medical Device related Pressure Injuries

Incidence according to Characteristics (N=147)
Bispectral index(BIS)
L . n(%) - -
Characteristics Categories or MiSD 1:11((’3/21) 700r) Yne(Soﬁof; ZZ) Xt b
M=SD M+SD
1. Age 62.10£13.05  58.23+13.63 65.61£1150 -356 .001
9 Gender Male 76(51.7) 44(62.9) 32(41.6) 6.66 .010
- ende Female 71483)  26(37.1) 45(58.4)
HNP/HIVD 54(36.7) 29(41.4) 25(32.5) 1.30 521
Spinal stenosis
3. Diagnosis /Foraminal 74(50.3) 33(47.1) 41(53.2)
stenosis
Spondylolisthesis ~ 19(12.9) 8(11.4) 11(14.3)
Laminectomy
4 Name of DiSeectotny 105(71.4) 56(80.0) 49(63.6) 796 015
Operation+ Spine fusion 36(24.5) 10(14.3) 26(33.8)
Laminoplasty 6(4.1) 4(5.7) 2(2.6)
. 1<Hour<2 83(56.5) 57(81.4) 26(33.8) 3572 <001
> Operation 2<Hour<3  36(245  10(143) 2(33.8)
Hour>3 28(19.0) 3(4.3) 25(32.5)
1 47(32.0) 34(48.6) 13(16.9) 1693 <.001
. ASA cl
6. ASA dlass >9 100680)  36(514) 64(83.1)
Underweight
(BMI185) 12(8.2) 4(5.7) 8(10.4) 143 698
Normal
(185< BMI<23) 42(28.6) 22(31.4) 20(26.0)
7. BMI class Overweight
(3<BMI<25) 41(279) 20(28.6) 21(27.3)
Obesity
(BMI>%5) 52(35.4) 24(34.3) 28(36.4)
8. Serum
g/l 4345038 442:037  427:037 246 015
9. Hematocrit(%) 40.05+5.15 40.55+3.99 39.60+6.00 1.11 267
10. (I;%%Ogbbin 13.66£1.36 13.71+1.39 13.62+1.35 40 690
11. Protein(g/dl) 7.00£0.53 7.08+0.53 6.92£0.53 1.82 071
n(%) 147(100.0) 70(100.0) 77(100.0)

+Fisher's exact test; HNP=herniated nucleus pulposus; HIVD=herniated
intervertebral disc; ASA=American society of anesthesiologists; BMI=body
mass index
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Table 2. Differences of Medical Device related Pressure Injuries

Incidence according to Characteristics(continued) (N=147)
Wilson spine frame
0,
Characteristi Categori n(%) No(n=64) Yes(n=83) 2
aracteristics ategories or MSD 20%6) o 90 o Xt p
M=SD M+SD
1. Age 62.10£13.05  59.38+14.36 64.19+11.61  -219 .031
9 Cend Male 76(51.7) 35(54.7) 41(49.4) 41 525
. Gender
ence Female 71(483) 29453 42(506)
HNP/HIVD 54(36.7) 32(50.0) 22(26.5) 922 010
Spinal stenosis
3. Diagnosis /Foraminal 74(50.3) 27(42.2) 47(56.6)
stenosis
Spondylolisthesis ~ 19(12.9) 5(7.8) 14(16.9)
Laminectomy
4 Name of MiSoectotny 105(71.4) 54(84.4) 51(61.4) 9.75  .005
Operation+ Spine fusion 36(24.5) 8(12.5) 28(33.7)
Laminoplasty 6(4.1) 2(3.1) 4(48)
. 1<Hour<2 83(56.5) 56(87.5) 27(32.5) 4448 <001
> Operation 9<Hour<3  36(245) 5(7.8) 31(30.)
Hour>3 28(19.0) 3(4.7) 18(21.7)
1 47(32.0) 29(45.3) 18(21.7) 927  .002
6. ASA cl
class >9 100680)  35(547) 65(783)
Underweight
(BMI<185) 12(8.2) 2(3.1) 10(12.0) 1017 017
Normal
(185< BMI<23) 42(28.6) 26(40.6) 16(19.3)
7. BMI class Overweight
(3<BMI<25) 41(279) 16(25.0) 25(30.1)
Obesity
(BMI=25) 52(354) 20(31.3) 32(38.6)
8. Serum
S bamin(e/dl) 4345038 441034 429:040 186 064
9. Hematocrit(%) 40.05+5.15 39.85+6.04 40.21£4.37 -42 676
10. (I;;:(rlrll)oglobin 1366£1.36  1358+1.32 13724140  -60 550
11. Protein(g/dl) 7.00£0.53 7.12£0.49 6.90£0.55 204 012
n(%) 147(100.0) 64(100.0) 83(100.0)

+Fisher's exact test; HNP=herniated nucleus pulposus; HIVD=herniated
intervertebral disc; ASA=American society of anesthesiologists; BMI=body
mass index
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Table 2. Differences of Medical Device related Pressure Injuries

Incidence according to Characteristics(continued) (N=147)
Endotracheal tube
0,
Characteristi Categori n(%) No(n=133) Yes(n=14) 2
aracteristics ategories or M2SD oo ) Xt b
MzSD MzSD
1. Age 62.10£13.05  61.72+13.32 65.64+9.90 -1.07 287
9 Cend Male 76(51.7) 71(53.4) 5(35.7) 158 208
. Gender
ende Female 71483)  62466) 9(64.3)
HNP/HIVD 54(36.7) 52(39.1) 2(14.3) 329 166
Spinal stenosis/
3. Diagnosis Foraminal 74(50.3) 65(48.9) 9(64.3)
stenosis
Spondylolisthesis ~ 19(12.9) 16(12.0) 3(21.4)
Laminectomy
4 Namme of /Discetomy 105(71.4) 98(73.7) 7(50.0) 402 116
Operation+ Spine fusion 36(24.5) 30(22.6) 6(42.9)
Laminoplasty 6(4.1) 5(3.8) 1(7.1)
. 1<Hour<2 83(56.5) 81(60.9) 2(14.3) 1161 .003
> Operation 2<Hour<3 ~ 36(245)  30(226) 6(429)
Hour>3 28(19.0) 22(16.5) 6(42.9)
1 47(32.0) 46(34.6) 1(7.1) - 038
6. ASA class+
. >9 100(680)  87(65.4) 13(92.9)
Underweight
(BMI<185) 12(8.2) 11(8.3) 1(7.1) 386 277
Normal
(185<BMI<23) 42(28.6) 39(29.3) 3(21.4)
7. BMI class+ 0 e
verweig
(23<BMI<25) 41(279) 34(25.6) 7(50.0)
Obesity
(BMI>%5) 52(35.4) 49(36.8) 3(21.4)
8. Serum
9. Hematocrit(%) 40.05£515  40.27#513 3805503 154 126
10. (I;;:(rlrll)oglobin 13.66£1.36 13.70£1.38 13.32£1.15 98 329
11. Protein(g/dl) 7.00£0.53 7.02£0.52 6.75+0.67 1.83 070
n(%) 147(100.0) 133(100.0) 14(100.0)

+Fisher's exact test; HNP=herniated nucleus pulposus; HIVD=herniated

intervertebral disc; ASA=American society of anesthesiologists; BMI=body

mass index
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Table 3. Correlations among General Characteristics, Clinical
Characteristics and Medical Device related Pressure Injuries Incidence
(N=147)
MDRPI incidence
10. 11. 12.
Bispectral Wilson Endotracheal
index(BIS) spine frame tube
29 .16 .06
1 Age (<.001) (.058) (458)
2. Gender+ 21 05 11
(1=Male, 2=Female) (.010) (528) (.211)
General 3. Operation time 49 23 28
Characteristics (I: 1<Hour<2, 3: Hour>3) (<.001) (<.001) (.001)
4. ASA class+ 34 25 17
(1=1, 2=ASA>2) (<.001) (.002) (.036)
5. Body mass index 000 08 -02
(1=Underweight, 4=Obesity) (.997) (.365) (.786)
. =17 L -10
8y Serum A (.046) (.153) (253)
. =07 -01 -.16
7 Hematocrit
Clinical (.404) (.954) (.059)
Characteristics
. -.03 05 -09
8. Hemboglobin (692) (548) (.299)
. -12 =17 -12
9. Protein (148) (.038) (142)
10. Bispectral index(BIS) 1 62 26
(<.001) (.001)
- 11. Wilson spine frame 29
MDRPI incidence 1 (<.001)
12. Endotracheal tube 1

+point biserial correlation; ASA=American society of anesthesiologists
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Table 4. Factors Influencing

Medical Device

related Pressure Injuries

Incidence (N=147)
95%C1 Hosmer Cox
1]\)/[:&15; ' Variables B Exp(®) Lower Upper * Leme(zlhow (Nflgesllr(lgi(es’s)
x*(p) R’
Age .00 1.00 96 1.04 940
Gender(reference male)
- Female 94 257 114 580  .023
Bispectral Operation time
index (reference 1<Hour<2) (932% (43188)
(BIS) - 2<Hour<3 177 588 229 1508 <001
- Hour>3 250 1224 326 4597 <001
ASA class(reference 1)
- ASA>2 122 340 115 1008  .027
Age 00 1.00 96 .06 .850
Diagnosis(reference
Spondylolisthesis)
- HNP/HIVD -04 96 20 438 958
prinalestencsis, Sy [S3RSNTT0 il N7
) Operation time
Wilson  (reference 1<Hour<2)
spine - 2<Hour<3 312 2264 659 TITT <001 (1‘016733) (1232)
frame - Hour>3 307 2162 501 9318 <001
ASA class(reference 1)
- ASA>2 82 2.26 62 W v LS}
BMI(reference Normal)
- Underweight 384 4657 637 34026 <001
- Overweight 138 3% 113 1386 .031
- Obesity 172 560 162 1928 .006
Operation time
(reference 1<Hour<2)
Endotrach - 2<Hour<3 L7716 1% 800 02 o 0
—eal tube - Hour>3 207 793 145 4327 017 (912) (.202)
ASA class(reference 1)
- ASA>2 146 431 Sl 3621 431

HNP=herniated nucleus pulposus; HIVD=herniated intervertebral disc;

ASA=American society of anesthesiologists; BMI=bone mass index
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B2 5 AT BT AR $9A

Re: Regarding permission on the ROMPIS (0

+ EHMZ Cameron Green <camerongreen@monashedus 191206 0811 457 AR

Hello Chai Miag,
Thank yau for your emall. | am happy to give you permission to use the ROMPIS scale in your Masters project
ff you have any questions please let me know,

Kind regards,

Cameron

On Th, 5 Dec 2019 at 1837, S5 8 20| <31aldo@hanmailnet> wrote:

Dear Mr. Green

My name is Cho Miae, and | am & student studying for a master's degree in nursing at Pukyang Universiy in South Korea.

My measter's paper is ‘Risk Factars of Medical Device-related Pressure Injures of the Patients with Spine Surgery in the Prone Positon’”

I recently read your paper, Inter-rater refiabity.of the Reaper Oral Mucosa Pressure Injury Scale ROMPIS):

A novel scale for the assessment of the severfty of pressure injures to the mouth and oral mucosa’, and | was impressed by the ROMPIS.
|'am seeking permission o use your ROMPIS in my master's paper.

Thank you for your consideration

Please feel free to contact me for further information at JTaldo@daumnet,

Sncerely,
Choi Miae
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