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Construction of risk prediction model for intraoperative pressure injury in
orthopedic prone position patients

CUI Li-li' ,REN Zhen-qing’ ,DOU Hong-mei' ,ZHU Wei-hua',LIU Rui-hong’
(1. Operating Room ;2. Department of Nursing , Jiangsu Taizhou People’ s Hospital , Taizhou 225300, Jiangsu , China)

[ Abstract] Objective:To analyze the related factors affecting the risk of intraoperative stress injury in patients with orthopedic
prone position and to construct a risk prediction model. Methods ;310 patients who underwent orthopedic prone position surgery were di-
vided into the injury group (n =37) and the non-injury group (n =273) according to whether intraoperative stress injury occurred. Lo-
gistic regression was used to analyze the independent risk factors of intraoperative pressure injury in orthopedic prone position patients,
and the risk prediction model of intraoperative pressure injury in orthopedic prone position patients was constructed. The diagnostic effi-
ciency of the prediction model was evaluated by receiver operating characteristic (ROC) curve. Results; Among 310 patients,37 pa-
tients had pressure injury during operation,and the incidence of injury was 11.94 % . There were statistically significant differences in
age, BMI, smoking history,diabetes history, hypoproteinemia, fecal incontinence , anesthesia classification and operation time between the
two groups (P <0.05). Multivariate Logistic regression analysis showed that elderly age, high BMI, history of diabetes, fecal inconti-
nence and long operation time were independent risk factors for intraoperative stress injury in orthopedic prone patients (P <0.05).
According to the results of multivariate regression analysis, the predictive model of intraoperative pressure injury in orthopedic prone po-
sition was constructed. The AUC under the curve was 0.976 (95% CI:0.952 ~0.990) , the sensitivity was 97.3% ,and the specificity
was 90.8% . Conclusion: Old age,high BMI, diabetes history, incontinence and long operation time are independent risk factors for intr-
aoperative stress injury in orthopedic prone position patients. The line graph model based on the above risk factors can better predict the
risk of intraoperative pressure injury in orthopedic prone position patients.
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K E I E W P 2016 AR B E IARERN 4.7% ~66.0% , B H AR KA KT
BE LR R e #4—%*? 72 h WERAEREL s i"iJI;I R AR BEI6 7 I ), 38 8 E R R I
HFARPPGEE B . FAREBHE A RAER AR R Sy 0 A D B A T A

ESWMB : BT REE BB 2RI 34 35 H (2D202226)
EE®BIT: EWE (1986 - ), &, FEP I, E-mail:583127203@ qq. com
WIRIEE : (ERENE . E-mail :635818285@ qq. com



38k H2
254 2023 4E2 ]

JIldt E Z Bz = 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38,No. 2
Feb. 2023

) — A AR bR, LT AR 7 51 2 4 IR 7 U
M)z KT . RN T ARAR AL BA RS E Mg TR
T 258 780 VI AR Gy i ) B i 7 i R AR 48 AR 45
(WSN e o U Y NN N VAR (R L VAN B TR U
IR/ A R PR 0 R R S R A ) 5 A S EUR)
T M A B A 2R R B T M 8 B KU
o T, AR g 47 Y 35RO BB K T
W IR kR R B e N
E i R OSN3 (NAWAR X7 il da e
LR IR )R o H R, R 7P 5 9 XURS: T 3
BELL I RN F IR B R T P Y R
4 Braden"’ Norton'® % Waterlow 7" | ¥} 5&
Ve, W BT R R P e = B M R S
B . JUHIE [ N R AR 2 37 L ATS SR AR 22 5 0 B B
BiML B8 7 T g VA0 5 R A XU T, e = B~ M 4
PR, A 2 S T30, £ 05 1 RO RMOZ S8 3 AR
JE 3 P A8 AU 8000 BE 3, AR F 548 0 A B AR Fib
A7 R85 AR rh H 7 P 50 TR 3R O A XL ot A 8

1 #EREFE

L1 —RaER

PEHL 2019 48 7 F 2 2022 4E 2 1 ZEM T A R E
BE WA (947 B BHRFEMOE T R B 1 R R . AhA
BRAUE - (1) HE4T I 58 WA BHRFEMSE T AR 5 (2) AR
F R ke a , Tl AEIE R 5 (3) E AR =
18 % (4) B HIES SAN I BRIEREH.
HEBRBRAE : (1) AR FT A7 78 b R TR A A8, 2 25 4
Fe 46 B IR 98 0 46 5 (2) A v 28 b5 E0E ) MR 5
(NELFAR;(4) BEER; (5) KRR R,
WA A & A B SR 8 T R o B
2 (n=37) MIARBML (n=273)
1.2 Hik

(1) 7 [ 2014 4F J& J P 368 5 101 B 5 38 97 -k
MEZE R ) 2015 4R 97 A P H X I PR 45 R -
CFEF b tem) ™ o (2) #AT SO &R [ =
S5 (R B R 2 LB ) R (e
£ URAERE AR REHEREZ) ], (3)ik
I LA VR, 25 B R L KL, AR
M A T 3 P48 5 i DR 05 RO B A R
R TR 7 B XU VR 2 2, LR D e
B AR AR 48 40 (body mass index, BMI) |
G Y ST SN R 1 B (A = B 1 < e
PRI L R E TR (IR A e ) R EE R
AR TS S0 . QT ARAEGEORE: TR 18] R B 7
A BRI 9 AR PSR R R P . (4) B
PSR IT A2 , 2 I8 2016 4F 2 [ JE g P 350453 151 1] /) 4

RATHI R E bR T R R S IR RN
FIZLEE; T4 - 30 4 B 2 B, i Ih g 41 5l 21
EHKIE B R TE; M 4 R0, 6 0
RASE T UL AR RAZ LU IV 1 - 45 1 3R 58 2 WL
T CE R UL
1.3 SHiFZEHH

W] SPSS 24.0 B AFif AT geit i M. i ROk
PL(x +5) KR, 4L IE] Ho 38 A ST AR AR ¢ K 56 5 15309
BEREU n (%) ] 2, AR R A X K55 R A
Logistic #4720 P2 [0 )5 4341 , 8 37 B BHI M 8 35
AR & A A A5 B4 S KU PR 2R I ) o ) 4k
PRI A ) FH 2 2k T ) i I DR 22 A7t 4k o7 FH 22 38
G TAEHRAE I 22 (ROC £k PF-pir A5 Y (%) T5030) i
P<0.05 hERASITFE L,

2 H#HR
2.1 BRWEMIBERDEAMRGEZWMEERH
BEZRS

P AL AF I BMIL A e OBl PR S AR A
IMLAE A I A BRI G S T AR I ) e B 22 S 1
HAGI#EX(P<0.05), WE L,

1 BRWEMIBEEAPEIHRGEMEZNER
ENMlxzs,n(%)]

A% KP4 (n=273)  Filh(n=37) i P
R (E) 6.911 0.009
<60 121(44.32) 8(21.62)
=60 152(55.68) 29(78.38)
151 0.054 0.816
[ 131(47.99) 17(45.95)
s 142(52.01) 20(54.05)
BMI(kg/m?) 4.547 0.033
<4 132(48.35) 12(29.73)
=24 141(51.65) 25(70.27)
41 3.970 0.046
B 115(42.12) 22(59.46)
5 158(57.88) 13(40.54)
TR 0.018 0.894
B 136(49.82) 18(48.65)
5 137(50.18) 19(51.35)
ElEY 0.002 0.964
B 117(42.86) 16(43.24)
% 156(57.14) 21(56.76)
BEIR A 8 4.759 0.029
B 97(35.53) 15(40.54)
% 176(64.47) 22(59.46)
o I A s 0.977 0.323
B 104(38.10) 11(29.73)
5 169(61.90) 26(70.27)
i 42 0.061 0.805
R 64(23.44) 8(21.62)
% 209(76.56) 29(78.38)
152 (i e 4.628 0.031
B 78(28.57) 17(45.95)
H 195(71.43) 20(54.05)




FETN TN , 55 B RN RN AR 3 AR rh R T P 0 43 XIS o ) A 78 ) A 255
g1 BB R AR TR R g P A XU 1) 51 2k (] ) A 7R
WE KBBAG=3) BB ot PR BT,
I R 5.226 0.022
2 12(4.40) 5(13.51) £33 BRMEMIBEARBENERG EEE Logistic 54
% 261(95.60) 32(86.49) R Bl SEE Wi P OR(E 5% 1
AR i R 1 1 3 0.672 0.715 B 19255 <0.001
R WH 170(62.27) 23(62.16) 0 i i i CLow ]
TR HED) B 260 1231 0410 9.015  0.003 3.425  1.533~7.649
EZR 8(2.93) 2(5.41)
e 4 8388 0.015 BMI(kg/m?) 20.312 <0.001
14 182(66.67) 20(54.05) < - - - - 1000 -
1% 82(30.04) 12(32.43) > 1567 0.541  8.390  0.004 4.792  1.660 ~13.837
14 9(3.30) 5(13.51) AR 1,554 0.844  3.840  0.051 5.28  1.000~27.337
UEYIEN 240 0.115 IR 1375 0.621 4903 0.027 3.955  1.171~13.359
Jo 60(21.98) 4(10.81) WEMME 1758 0923 3.628  0.058  5.801 0,950 ~35.413
& G 213(78.02) 33(89.19) ~ff g 248 0.842  6.523  0.011  8.568  1.648~44.539
FAM 3.56+0.82 4.27+1.11 4178 <0.001 - b 005
A 235.85 £40.98 246.74 £42.38 1.511 0.132 L ) i i L )
AR 23(8.42) 5(13.51) 1.027 0.311
I 1758 0.923  3.628  0.058 5.801  0.950~35.413
= B 1589 0.826  3.701  0.055 4.899  0.970 ~24.729
2.2 BMMEMIBERRENMERG S ER Lo- TR 0.498  0.082  36.883  <0.001 1.645  1.401~1.932

gistic 43 #r
DL B RMSL 8 AR b A s VA A3 D R A%
i,Ui%ﬁ*ﬁ%%*ﬁ?ﬁﬁ%%X%@ﬁ@\
BMI W A s A < o sk AR AR ILAE i 2 A% L JF
03 9% S TR I 6] S A2 i, 54T Logistic [ElBﬁJ\
Br G5 R BoR c i i (BMI fi & b5 PR B A 2R 4K
Lo AR ) 2 B R RMAL B8 AR b i A T T P A
ﬁﬁ’ﬂﬁ'ﬂliﬂﬁﬁﬁ?(l’)<0 05) . Hi [l H 43 #r 45 2% 7]
BT RIEX logis(P) = -8.156 + 0.081 X1 +
2.458 X2 + 2.854 X3 + 2.568 X4 + 1.359 X5,%
bRy B AR IE A A R O AR, P = 1/ +

ef( -8.156 + 0.081 X1 + 2.458 X2 + 2.854 X3 + 2.568 X4 + 1.359 X5 ):I

W2 k33,
xk2 TEWE

M A5 M {175 40
M A Y RE =1, KEkE =0
AR X1 “60 T =1,4260 %7 =
BMI X2 “ <247 21,2247 =2
W X3 Z=1,%=0

R 5 X4 ”=1,%=0

%2 A fLAE X5 B=1,%=0

TE A X6 =1, =0

JRR 32 X7 ST =10 M =2, M4 =3
FARM X8 Bl

2.3 BRFEMLIEE RS E MR G KRS 2% E
Tou i 4 BY B 22 57 5 T

2.3.1 BHMWENLEE R E N MG NK T &
B A A o MR Logistic 2 K & [nl I 73 47 4%
A R B SR AR BMI OB SR s 82K
A e TR ] 3% 5 35 7 KUK PR 3R 22 1 B ER 7

0, 19,,20,,30 40 50 60 70 380 90 100

A
=60
FRSY) ——mMmM8
<60
=2
BMI (kg/m?) —
<24
P 5
B 7S %
PRI (h)
2 3 4 5 6 7 8 9
B g S0 100 150 200 250 300

bt Ny A
FE S 1 2 e A 0.1 020304050607 0.8

1 B RHAF B R R 7 4540 T AR 2L Y 51 2k

2.3.2 BERHELEHEATESERMGNRT X
BTN A A By e iE 2l 2 E ROC 2k, 45 R
7~,ROC i R FL (AUC {8) 4 0.976 (95% CI Ky
0.952 ~ 0. 990 ), f & J 97. 3% , ¥ H B H
90. 8% , B A 4 ry o . UL & 2

100}
80:
60:
® 40:

20

(V) o P T O TSP W0 S O D
0 20 40 60 80 100

100-45 5
B2 FEE&RBBMNERBEMEZERDE
NG R ERE R ROC B2k




38k H2
256 202342 ]

JIldt E Z Bz = 4R ( http : //noth. cbpt. enki. net)
JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE

Vol. 38,No. 2
Feb. 2023

3 itig

Wi TR %22 4 B U5 0 B 1 AR B 4
FARZEBRHIE MRG58 2 K 1E. 2019 45
SR T s B T R R R, R
O B P TR 7 AR v e A o 3R [ R AR
{37 58 % R TR S P B R R 10% ~25% 1
JE I35 05 W B B TR YT, IER RN & fE IR R
81 FH XU S A4 T L 5 0 725 i AR, L T g 95 495 T
Bi7 v S S A — T

AW WoR, w i BMI 55 A B s
S K T AR ] K2 A RO M 8 2 AR v T g A
5 00 ST B DR 2 BB AR IR A, R P R 2 TR
A 45840 B DRI B 25, A 0 T T T M R R A
FRW, SRR KM > 40 ¥ RH R
BRI <40 BB 6 ~T {5, ABRMA
18 4 LI 1= ARE, % BT Iy k40 105 2 2 o5 05k AF 1 B
TE 60 % DL B ARE. 20 B 5 R AT R R . Bl 25 4F S 1
K, B A% T AR HLBE T [, 1 I 0 L 900 B A
18, JUL A ZE 45 , K T N T Dok 2 B fi R B Tk R ) A
W BRI 2, B R A TR R

WEAE BT W1 BMI e, i 2 9 & TR ik
05 0 KU B 5 o S AR T 45 0 — 5. 40T R PR
NS E RN e G N =2 e 4 - N PN
TR FE A, 5 5 B B . R, A
Xt BMI i1 K 9 f8 35 07 1 728 B T A 47, 151 97 AR v T
PEAR A B

A PRI o 2 BB 2 A TR T A 0 1 R XU [
BRI O ORI B R G R R T
o IS A I R SR A g
G, MOR S 4 P8O Tk % R 4L ORI L
AR5 B, T 52 000 iz e Ja 35 1 i 45 A 34 i it
R B 5 N IR N B | DA S R ok i R o
FLVR, A I B R I B 5 5t B L 2 A B ik
B AV RE 3 T K, T o 0l A R g e BT P A
Wy OV R g e W, W IR AR — EL 2R R Tk R
B R, SOV AR AE A A B, A SRR DR R
AT RRURRG 42 ) AR , A AR T SR BT it v
4P R R K, W AR I M4 3 % 2 KUK

RHFFEH & I A0 e A% B B N R o
JE 3 PEA5 05 KU 8 o A3 A7 SR PR AT RE 2 (1) @
S F b A 0 R v 0 R B 4 i R Ik
T B0, AT T 0 5 3F B I i S48 3 5 (2) Sttt 4
Sofii i bk pH (B L 055 A TR B B AL 5 &

ZS F B 4k - http : //www. nsme. edu. cn

{EHE 5 & % : http: //noth. chpt. cnki. net

A B R 7 5 (3) B R A7 70 WV A 85, 1 e 2 41
SR IRA  F A T B R AR, 7R TR /R
52 B, KB 2% AR ARG T /M e A T B kA
B RA AT DR T R R TR Dk K U A A B
B A0 0 7 (e A 20 B, O 5 A R, 2
P BRI, % T A0 S 4 A 3 N R AR B R T s
A Rz AR

MEAEBFSE " 4 5 R, TR ) K, B &
TR PG LR . I S AR TR 4 SR— 8. 4
B R AT B2 TR R v, B B AR R ] — MR f
PRI I ], 0 A8 R 3 K Ik 32 T N ) FE K, TR g
S JR T B T AL VR ATE B, 5 B0 Sk e o, e 4 T
TR IR o TR K 4390 30 min, R PR g
VEAR DG % 2R R AR T 33% s BRI K L 4 b, TR
TIE A KU A 42 T 1. 44 520

A FEAR 5 B K 2 3BT R £ & Logistic [3] )4
ST 5 SR RN B R R bR S R
7 XU 9 2 P T R AR | 2 ROC i 289 52, LA 4%
0 0 T A S R R AR o AR BE AP T AR AT AT
AR B L ORI R BN R
P AR TR I3 AR A0 1 KU, , 9T T A R 3 R v ok 2
JE 74505 B HE 3, I T 4 5 16 47 76 R rh SR OB X
PERE it T T 3 P00 B

25 b AR R T 1) B OR BN A e TR 45
3 JXU 56 o300 A 780 L A 6 4 ) 0 AR, TS 4 A BT
) AH A 5 05 R ARF B2 T A v T 488 405 1
foo N, X RS BMI i 5 AW DR o | A 2 A% I
TR 1] K R BB AT 5K G, A B R AR A
T AR AR H TR 9 P 453005 119 2 2 6

&% i

[1] Wound,Ostomy and Continence Nurses Society-Wound Guidelines
Task Force. WOCN 2016 guideline for prevention and management
of pressure injuries ( Ulcers) [ J]. Journal of Wound Ostomy &
Continence Nursing Official Publication of the Wound Ostomy &
Continence Nurses Society,2017,44(3) ;241 - 246.

[2] 2B, B HUEE. T ARRAG Iy M 3 405 A 8 PRI 3R % 01 By 348 Wi 14
Rt T]. A LAY B e ,2020,26 (25) :3409 —3413.

[3] Kumar BP,Ravees J,Daniel WV et al. Incidence of pressure-relat-
ed skin injuries in patients operated for spine surgery in prone: A
retrospective analysis of 307 Patients[ J]. Anesthesia Essays and
Researches,2020,14 (1) :1201 - 1204.

[4] Armour DJ, Preston-Hsu E, Tailor Y. Management of pressure ul-
cers and pressure-related injury [ J]. Current Physical Medicine

and Rehabilitation Reports,2019,7(3) :170 - 177.

(#5261 1)

HB %8 : xuebaocby@ 126. com



