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Risk Factors of Pressure Injury related to
Surgery in Neurosurgery Patients

Kim, Sang Ok" - Choi, Sun Mi® - Lee, Seung A" - Kang, Jae Yeon"

"RN, Department of Nursing, Seoul Metropolitan Government Boramae Medical Center
?Head Nurse, Department of Nursing, Seoul Metropolitan Government Boramae Medical Center

Purpose: The purpose of this study was to evaluate risk factors of pressure injuries in patients after neurosurgery.
Methods: A retrospective case-control study was conducted using 273 patients undergoing neurosurgery admitted
to a general hospital from 2015 to 2021. Data were collected from September 1 to 30, 2021. The data were
analyzed using the SPSS/WIN 26.0 program. Results: Risk factors significantly influencing the occurrence of
pressure injuries in the patients undergoing neurosurgery were hypertension (OR=3.12, p=.024), postoperative
hypoalbuminemia (OR=0.30, p=.028), and prolonged operative duration (OR=1.00, p=.001). The regression
model explained 86.0% of the variance of the outcome variable. Conclusion: In order to prevent surgery-related
pressure injuries in patients undergoing neurosurgery, thorough blood pressure management, avoidance of
hypoalbuminemia, and preventive nursing intervention considering operative duration are required.
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Table 1. Pressure Injury Characteristics of the Post-oper-

ation Pressure Injury Group (N=41)
Characteristics Categories n (%)
Number of PI 1 23(56.1)
2 7(17.1)
3 6(14.6)
4 3(7.3)
5 2(4.9)
Site of PI Chest 24(31.2)
(n=77) Forehead 10(13.0)
Thigh 7(9.1)
Chin 6(7.8)
Coccyx 5(6.4)
Rib 3(3.9)
Knee 3(3.9)
Ankle 3(3.9)
Iliac crest 2(2.6)
Face 2(2.6)
Tibia 2(2.6)
Sternum 2(2.6)
Vertebra 2(2.6)
Perineum 1(1.3)
Trochanter 1(1.3)
Buttock 1(1.3)
Ischium 1(1.3)
Pelvis 1(1.3)
Eyelid 1(1.3)
Classification of PI Stage of PI 1 45 (58.4)
(n=77) Stage of PI 2 29(37.7)
Stage of PI 3 3(3.9)
Stage of PI 4 0(0.0)
Unstageable 0(0.0)
DTPI 0(0.0)

DTPI=deep tissue pressure injury; PI=pressure injury.

Table 2. Scores on Braden Scale and the Degree of Risk in the Post-operation Pressure Injury and No Post-operation Pressure

Injury Groups (N=273)
e No PI group (n=232) PI group (n=41) i
n (%) or M£SD n (%) or M£SD Xx“ort p

Sense 3.52+0.82 3.54+0.81 0.11 913
Humidity 3.62£0.60 3.631£0.62 0.09 928
Activity 3.02£1.26 3.0411.26 0.13 899
Mobility 3.30£0.86 3.26%0.81 -0.23 816
Nutrition 2.94+0.67 3.02£1.69 0.67 504
Friction & shear 2.72+0.46 2.70%0.51 -0.26 792
Total score 19.14+4.13 19.21+4.10 0.11 912
Highest risk 2(0.9) 0 (0.0 977*
High risk 27 (11.6) 4(9.8)

Moderate risk 20 (8.6) 4(9.8)

Low risk 21 (9.1) 4(9.8)

Normal 162 (69.8) 29 (70.6)

*Fisher's exact test; PI=pressure injury.
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Table 3. General, Clinical Characteristics and Operation Characteristics of the Post-operation Pressure Injury and No Post-op-

eration Pressure Injury Groups (N=273)
No PI group (n=232 PI group (n=41
Characteristics Categories group ( ) group ( ) XPort P
n (%) or M=SD n (%) or M+SD
Gender M 130 (56.0) 25 (61.0) 0.35 556
F 102 (44.0) 16 (39.0)
Age (yr) 60.5+13.7 64.4+14.1 1.65 .101
Admission route Clinic 151 (65.1) 29 (70.7) 0.49 482
ED 81 (34.9) 12 (29.3)
BMI (kg/m?) 24.70£6.25 24.08+4.69 -0.61 542
<18.5 12 (5.2) 3(7.3) 2.40 493
18.5~22.9 75 (32.3) 17 (41.5)
23~24.9 54 (23.3) 6 (14.6)
>25 91 (39.2) 15 (36.6)
Alcohol drinking Yes 94 (40.5) 12 (29.3) 1.85 173
No 138 (59.5) 29 (70.7)
Smoking Yes 55 (23.7) 8 (19.5) 0.35 .557
No 177 (76.3) 33 (80.5)
Comorbidity Yes 150 (64.7) 33 (80.5) 3.95 .047
No 82 (35.3) 8(19.5)
Diseases " Hypertension 92 (37.7) 26 (38.8) 8.02 .005
Diabetes mellitus 50 (20.5) 11 (16.4) 0.56 455
Heart disease 16 (6.6) 7(10.4) 059
Liver disease 17 (7.0) 3 (4.5) 0.00 998
Kidney disease 8(3.3) 2(3.0) 649°
Respiratory disease 15 (6.1) 4 (6.0) 502°
Cerebrovascular disease 25 (10.2) 8 (11.9) .122_*
Cancer 21 (8.6) 6 (9.0) 262"
Length of hospitalization before operation 5.26+11.63 7.26+10.38 1.03 304
Pre-operation Alert 205 (88.4) 35 (85.4) 153
level of Stupor 5(22) 3(7.3)
consciousness Semi-coma 9(3.8) 0(0.0)
Coma 13 (5.6) 3(7.3)
ICU stay after Yes 87 (37.5) 23 (56.1) 5.01 .025
operation No 145 (62.5) 18 (43.9)
Pre-operation hemoglobin (g/dL) 13.0411.74 12.6411.81 -1.35 178
Pre-operation albumin (g/dL) 4.55+8.54 3.80£0.48 -0.57 572
Pre-operation CRP (mL/dL) 0.57£2.10 1.27+3.53 1.23 226
Post-operation hemoglobin (g/dL) 11.61£1.69 10.95£1.92 -2.26 025
Post-operation albumin (g/dL) 3.45+0.49 3.09+0.43 -4.39 .001
Post-operation CRP (mL/dL) 5.01+13.14 3.66+4.71 -0.65 518
Type of operation Brain 116 (50.0) 22 (53.7) 0.18 .666
Spine 116 (50.0) 19 (46.3)
Operation duration (hour) 3.59+2.32 6.00+2.93 5.00 .001
Operation position Supine 122 (52.2) 11 (26.8) 10.34 .006
Prone 110 (47.8) 30 (73.2)
ASA classification 1 40 (17.2) 4(9.7) 568"
2 129 (55.6) 28 (68.3)
3 54 (23.3) 9(22.0)
4 7 (3.0) 0 (0.0)
5 2(0.9) 0 (0.0)

“Fisher's exact test; ' The number of diseases in patients with comorbidity who answered "yes" (multiple response); ASA=american society of
anesthesiologists; BMI=body mass index; CRP=c-reactive protein; ED=emergency department; ICU=intensive care unit; PI=pressure injury.
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Table 4. Risk Factors of Pressure Injury related to Surgery in Neurosurgery Patients (N=273)
Characteristics Reference B SE Wald OR 95% Cl p
Comorbidity -0.41 0.579 0.49 0.67 0.21~2.07 482
HTN 1.14 0.504 5.09 3.12 1.16~8.38 024
ICU stay after operation 0.79 0.463 2.87 2.20 0.89~5.42 .090
Post-operation hemoglobin -0.01 0.154 0.00 0.99 0.73~1.34 961
Post-operation albumin -1.22 0.556 4.80 0.30 1.14~10.05 028
Operation position Supine -1.32 1.164 1.28 0.27 0.03~2.62 .268
Operation duration 0.001 0.001 14.58 1.00 1.00~1.01 .001

CI=confidence interval; HTN=hypertension; ICU=intensive care unit; OR=odds ratio; SE=standard error.

A HE Fol M 4T HE PR 32H060HOE M Y 3. APCIARIY 42 A 2% WA Q0

o0, Jop A G2 0] 294:40.678 0 2 BT} 1A WS

SR WA BR) A FH 192144108 0.2 ekt SR AT 83 WA o o] GRS TIXE 8oL T

Y, 4% HE SN ST AE FR| IOBL02YOR Y s 8 ZAAH AALHL WAL, &3 AL

e, I H %% 3.02+1.698 2 2 7} Wit o] Guta] BT A B4, e o EAA At =

Braden Scale 3H5 £ W21} 83 v A 2k & ot e AL R et S f 7, N8 AR, e T

2J%k 2poli= vhehiA] ¢ am. % A=) vt BRI
= 83 AT T 2] folg Aol gl Ao
2915 $ithTable 2).
2. AR HEHY, QdX & +5H S40| IE

S8 T 2% Uy 81

AIALe] AulA EAJ 2= 83} dkAlSto] 83 H|9RA o Ska}
of wjal fofetA E& FEL FubdEle] Yt A= 3.9,
p=.047), 80| Y= H4-(’=8.0 ,p= 005) 2 LFeRsit.

o A

231214 QA oL 8
2.2} 1] E’\,E—T’- 37.5%(87) R}k
‘%9,1‘31 —‘,:— IE 7§93 o)7L 1Yo m (FP=5.01, p=.025),
4*& & Hemoglobin (t=-2.26, p=.025), Albumin (t=-4.39,
p <.001)2 E2F dg ko] vlsl] &7 vl A =27} o
9ro0] ¥ 18 7k §oJ8 ol ol Ao ek,

el 5 % 404 ol Rolg el

EA 220y

E = =
FELE FEANOR ALY W FH = st s o £
gl vle] S5 Aol Bt 2443t ARt o

Aglom £ g 7k §2J3 3ol S B Arkt=5.00, p <.001).

G A A9 ERE 8 AT S LA 71 fo
Ato|7} = Ao & Ueht =], £33l e A A9
7} E-9¢l 907} 73.2%(30%) 2 23 u]9Hg 7] 47.8%(110
)2tk Wohthad=10.34, p=.006)(Table 3).

-50 -

34 9l A o], 24 B Hemoglobin, Albumin 4=%], 4=
= A A, FEAtE SR ARSI AARES
B3} A7} Hosmer$} Lemeshow A& oA x*=6.34, df=8,
p=6092 HFRFS AR ACE ehton], 25 HotE
+=86.0%2 LERGTE ESH EAMAR| 4= (Variance Inflation
Factor, VIF)7} 10 u|gko 2 el o344 EA1S w4
o4 gl o2 wekE

2A28 g7A8H A3 DYl & F(OR=312,
p=.024), & 3 Albumin X7} W& 73-$-(OR=0.30, p=
028), 2:2:A]7k0] 70 A2(OR=1.00, p=.001) %=
3 upge] gold FFL uAE APaslen
(Table 4).

JE R ]

2 =

JF=

0] S T 830 917
8 oy re % Az solel

s

-+
Y

R
e

o
o

]_“:_-_. itﬂ-}\gQ‘— a2
A AT[511,25]9k
o] F72} A 917} wato]
. W;L@ﬂé Al 83 9
RI$I7} Fer9l2l Bxh26.8%)° vl 9]
219] 797 26 ol e Ao Lpehton,

S

4
am

i

L

i)
&

o

i g
e

~

57

N
-

=2

A
il

U}

o= 0

—h>igj9
fu

S

A

P
T
O

L

\
—|—‘

3%)



AyZts AT 28(1), 2022H 48

Z

Sag AR u Aokt B9

= =

ST = -

¢g i]-,—]i OPEV:] O‘E}[lo] EE Fske A e
1A= o

rlr
th
o
T
ox
do
uid)
o

Engels 3 [26]«] °°‘—TL°1]*1 EH Fg Aol A 715 9ol
o] 7P gol TR, FekE FE Aol A HZoll
E3po] 71 wol WAsGATE 715 F-9, owt £4, § Sl
AT 8L e F HHE s ofuprt Aol =2 HA
AT A o2 & A9 LEste] e A 7t G 7
Qlofl A Eal S 285k A9 AR ol G A 24
2 9J5 ook A EE ALE-S TefsloF AT

A7 9] 7} 424 A Braden Scale A= 83 A8 L u} vk
R Apole] Gelat Zpols} gl A0 2 vhepyton], 83
1) 91 Aol thet BRAHSS T §J8 Aol g A
o2 Uitk o) BAE PO 83 TR R4}
3t M3 ALE AR, Aloweni S[5]2 Braden Scale %
71144 o]3}Y 7%, Ramezanpour 5[8]-2 Braden Scale
A7t 153 gt u] &2 9l 95 o] oAty 9=
o, & 72Tz SA AR Y Aok ol 7t ‘il% A
© g vpepyith Braden Scaleo] =& $4}9] £ SIS
Heks] ALSIA BATH: 971272817 (48 0 2 475

11 )t} Braden Scale2 4=< B3 Q918 E3}3}1L QIR &
on], izhest v 832 dZal)o) HRskA) ek 5
AoH7]. & It 21} E3F 4~< A Braden Scale©] X173 &z}

G TS S TR B3 ] GG 0)AE 2910 of
HACR HAEjo], FF s B 14 B S LS
SEstd] B Es B Esl 2 o] Bast.

# G0N 2BY0) s 39, 54 F Alburin 4

I FGHE, £E AT A4 AA AT 44 B S2
B9 83 ] S o ASE et 24

Albumin 52|17} ‘*—ﬁi = T 33 9199 ORo)
0322 Uyehted], o= & A Albumin #3171 #8758
a2 9 93] o] 0,2113]-] 238t A A 3H7]¢} Albumin =
A7} w2 SR AR SRR Th 23 WAl 91 Fo] 5.24) &
ohL 0 3% A7 7H29] 9} 2 Bitolch e AT
SHA AXIFE AFET} 2ol o] Q=] 44 AER Albumin
TAE T2 F H FAA A A S A A ST Aol A
SJo)7} ekar AZpetrt. W2 Albumin 2= B 9F
FHE UEt o 23 o) A E 2 ARG EW[7], 839 &
A W otak2 o Zak o GlofA Fast aclolet & 4= gt
[18]. TakA Albumin 432 Belate] 427} & A< 4
FHoz Wy E Wask o, B G B 9P
QL& BelalT ol7] RAjete] PolB Bt 4Hel Palk

ARA QY &3 ool =Fo] 2 Aozt AZHr

Aot FsiA =GP0l S A e oY &
A 913 9] ORo] 3.12 SIE Qi o]= Aloweni 5{5]9] &
FolH B Y BT TBo] gz TRl Hl3) &
Z A 218 o] 2.44) =T} 3t A7} Ramezanpour 5{8]<]
Aol T} o] 922 83 9199 ORo| 0272
et 2 el gAlETh TELe 21 o] o
TS AT, 8L oA 83 4 154 £
S QITHS]. B3] A9 Bake] A9 Beka Wt Bl
0] 4o W AAT W Byt Basith. T 2 A7
= T ol T2 83 2 BT ohIE 4 o] F

Z

¢

— ==
e
z % A% PFH W A E Felstn Pl
S

0.2 o] ojwet A vl XX BHSHLA

rh: f“
e

T FeAtol AR e B ST
%’4?‘457} E2 AR Ue=d), o= 4x17t o d
o 3 24 919 o] S7HIth= Lumbley 5{11]9] &2 2%
SF6AZE ol e e w 85 2 o] 144 F7etrh= Gao
S2419) A7 AT FASIE. A1 27 BAHER BAR)
9] & A 7HE it 6.00+2.93 (hour). 2 2 Lee 5[15]¢] A+
oA AR L T Q) SRHER AT Y B &
A|7F 152.91434.22 (min)T} H] W= oF 2.28) 71 A|7to2
e, ol B} 44 Al Aeol A &2 o)x) g %
A7k 9] Sl Akl B AL ojulgiet. a7 T2
ol 4 9] SIoJE 28 2l 83 9] s )
o] 571891 Aol WA oln, & Aete) AN ERE 4
&30] A0k A% e S AN Y| Heke e}
=50 AL Yaslh Eah s TS 9 43 47}
ol=etel S parato] Hgat i 54417 L A EH FFo
w2 ke A iAto] of 8 A olF A LX) o] et AR AR 21
£ 53 A%E YA] AEoL WEH el 7o) 42 4
£ 243H 59 4349 Beo] Basi.

HI

ARE AFHIA A S *}Eﬂ Gz A7, A2
ol 5 BAFe] o T SA WA fofot AL TN
Qe TS, 44 F S Albumin %), AARES] S

ARFO 2 Lpekilth B A7 A0S B3] A9t B4k

_51-



rio
pal
1

<2 1 Ty Aoy, JoF T Q01E Folste] E deh M, Shafipour V. Incidence and risk factors of pressure ul-
F3o] YrE AHRL 27 A3 w5k 7HEA ] 293 cers among general surgery patients. Journal of Nursing and
- _ - Midwifery Sciences. 2018;5(4):159-164.

grolat Ay ZtE Tt E3F SEA 7RSS 18E) s e 83

ol A4 EP TEARS B s B 4 https;//doi.org/10.4103/INMSJNMS_23_17
[e) =] AN D
dRrj o] C’ﬂ‘é‘ Ho 9] dﬂ A Ejﬂ/g'ﬁ Zﬂ,%—o]—j’_ TE S 9. Primiano M, Friend M, McClure C, Nardi S, Fix L, Schafer M,
2 ALAS 5351 23 Q0 A2 SR o) EX S HAAL et al. Pressure ulcer prevalence and risk factors during pro-
2= Q)= A A} 2|29} 7+ AlFo] Dasie) longed surgical procedures. AORN Journal. 2011;94(6):555-566.
= _ https://doi.org/10.1016/j.aorn.2011.03.014
Ho = Egi2 o3} Zro] A At} 3ok
ad EH E} ‘L]- ] ﬂ ]- ]- _ il 10. Lin S, Hey HW, Lau ET, Tan KA, Thambiah JS, Lau LL, et al.
AR, e A, e T 727 o] & A He S A 9

R0l 2ASH 477t Basht B4, 83 0y A8

Qg vhgo R 8L o Y3l7] AT UEFAE Hg3he] &
3} BsH A77 Baste, sAsro 2 24 el 8%
A 91 R0 WO 2 A1)t Bl 48 &
3 918 AP =T Aol Basie

CONFLICTS OF INTEREST

The authors declared no conflict of interest.

F

o

rek

g

.Suh DH, Kim SY, Yoo B, Lee S. An exploratory study of
risk factors for pressure injury in patients undergoing spine
surgery. Anesthesia and Pain Medicine. 2021;16(1):108-115.
https:// doi.org/10.17085/ apm.20081
. Kwak HR, Kang J. Pressure ulcer prevalence and risk factors
at the time of intensive care unit admission. Korean Journal of
Adult Nursing. 2015;27(3):347-357.
https:// doi.org/10.7475/ kjan.2015.27.3.347
3. Walker RM, Gillespie BM, Mclnnes E, Moore Z, Eskes AM,
Patton D, et al. Prevention and treatment of pressure injuries:
A meta-synthesis of Cochrane reviews. Journal of Tissue
Viability. 2020,29(4):227-243.
https:// doi.org/10.1016/j.jtv.2020.05.004

4. Lee JH. Socioeconomic effects of pressure ulcer. Journal of the
Korean Medical Association. 2021;64(1):11-15.
https:// doi.org/10.5124 /jkma.2021.64.1.11

5. Aloweni F, Ang SY, Fook-Chong S, Agus N, Yong P, Goh MM,
et al. A prediction tool for hospital-acquired pressure ulcers
among surgical patients: Surgical pressure ulcer risk score.
International Wound Journal. 2019;16(1):164-175.
https:// doi.org/10.1111/iwj.13007

6. Cox J. Predictors of pressure ulcers in adult critical care pati-

ents. American Journal of Critical Care. 2011;20(5):364-375.

https:// doi.org/10.4037 / ajcc2011934

Kim JM, Lee HJ, Ha TH, Na SW. Perioperative factors asso-

ciated with pressure ulcer development after major surgery.

Korean Journal of Anesthesiology. 2018;71(1):48-56.

https:// doi.org/10.4097/ kjae.2018.71.1.48

. Ramezanpour E, Zeydi AE, Gorji MA, Charati JY, Moosaza-

_52-

Prevalence and predictors of pressure injuries from spine
surgery in the prone position. Spine. 2017;42(22):1730-1736.
https:// doi.org/10.1097/BRS.0000000000002177

11. Lumbley JL, Ali SA, Tchokouani LS. Retrospective review of
predisposing factors for intraoperative pressure ulcer devel-
opment. Journal of Clinical Anesthesia. 2014;26(5):368-374.
https://doi.org/10.1016/j.jclinane.2014.01.012

12. Lee JK. The relationship of risk assessment using Braden scale
and development of pressure sore in neurologic intensive care
unit. Korean Journal of Adult Nursing. 2003;15(2):267-277.

13. Kim KN, Kang K], Lee HS, Shin YH, Kim SK, Park KH, et al.
Survey on pressure ulcers and influencing factors of stage
change in acute university hospital inpatients. Journal of
Korean Clinical Nursing Research. 2011;17(3):433-442.

14. Shin KR, Kim M, Kang Y, Jung D, Cha C, LeeE, et al. Facility and
nursing factors influence on pressure ulcer occurrence among
patients at risk for pressure ulcer in long-term care hospitals.
Journal of Korean Gerontological Nursing. 2012;14(1):30-39.

15. Lee SJ, Jeong JS, Lim KC, Park EY, Kim HY. Factors influenc-
ing on pressure ulcer incidence among older patients with hip
fracture in a hospital. Journal of Korean Biological Nursing
Science. 2019;21(1):54-61.
https:// doi.org/10.7586/jkbns.2019.21.1.54

16. Yang TY, Kim JB, Kim HS, Park JE. Incidence and risk factors
associated with medical device-related pressure injuries in
neurosurgery surgery patients. Korean Journal of Adult Nurs-
ing. 2021;33(3):226-235.
https:// doi.org/10.7475/ kjan.2021.33.3.226

17. Jung Y], Chung YH, Oh 5], Lee SH, Kim YH, Kim TH, et al.
Risk factors for pressure ulcer in severe trauma patients. Jour-
nal of Acute Care Surgery. 2015;5(1):19-27.
https:// doi.org/10.17479/jacs.2015.5.1.19

18. Lee HN, Park JS. Nutrition-related factors predicted pressure
ulcers in intensive care unit patients. Journal of Korean Acad-
emy of Fundamentals of Nursing. 2014;21(4):413-422.
https:// doi.org/10.7739/jkafn.2014.21.4.413

19. Yun H, Park J. Pressure ulcer risk factors and preventive inter-
vention in long-term care facilities: A mixed method study.
Journal of the Korea Academia-Industrial cooperation Soci-
ety. 2020;21(3):147-155.
https:// doi.org/10.5762/KAIS.2020.21.3.147

20. Defloor T, De Schuijmer JD. Preventing pressure ulcers: An

evaluation of four operating-table mattresses. Applied Nurs-



UMZIsHF 28(1), 20223 48

21.

22.

23.

24.

ing Research. 2000;13(3):134-141.

https:// doi.org/10.1053/ apnr.2000.7653

Grimes DA, Schulz KF. Compared to what? Finding controls
for case-control studies. Lancet. 2005;365(9468):1429-1433.
https:// doi.org/10.1016,/S0140-6736(05)66379-9

National Pressure Injury Advisory Panel. NPIAP pressure in-
jury stages [Internet]. Westford (MA): National Pressure Injury
Advisory Panel (US); 2016 [cited 2021 Feb 15]. Available from:
http://npiap.com/ page/PressurelnjuryStages /.

Bergstrom N, Demuth PJ, Braden BJ. A clinical trial of the Bra-
den scale for predicting pressure sore risk. Nursing Clinics of
North America. 1987;22(2):417-428.

Gao L, Yang L, Li X, Chen ], Du ], Bai X, et al. The use of a
logistic regression model to develop a risk assessment of in-
traoperatively acquired pressure ulcer. Journal of Clinical
Nursing. 2018;27(15-16):2984-2992.

https:// doi.org/10.1111/jocn.14491

25. Mehta C, George JV, Mehta Y, Wangmo N. Pressure ulcer and

patient characteristics-A point prevalence study in a tertiary

-53-

hospital of India based on the European Pressure Ulcer Advi-
sory Panel minimum data set. Journal of Tissue Viability.
2015;24(3):123-130.

https:// doi.org/10.1016/j.jtv.2015.04.001

26. Engels D, Austin M, McNichol L, Fencl J, Gupta S, Kazi H.

Pressure ulcers: Factors contributing to their development in
the OR. AORN Journal. 2016;103(3):271-281.
https:// doi.org/10.1016/j.aorn.2016.01.008

27.He W, Liu P, Chen HL. The Braden scale can't be used alone

for assessing pressure ulcer risk in surgical patients: A meta-
analysis. Ostomy-Wound Management. 2012;58(2):34-40.

28.Li D, Tang ], Gan X. Reliability and validity Munro scale on

the assessment of pressure ulcer risks in adult perioperative
patients: A cross-sectional study. International Journal of
Clinical and Experimental Medicine. 2018;11(9):9811-9818.

29. Serpa LF, Santos VL. Validity of the Braden Nutrition Sub-

scale in predicting pressure ulcer development. Journal of
Wound Ostomy & Continence Nursing. 2014;41(5):436-443.
https:// doi.org/10.1097 / won.0000000000000059



