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Abstract

Objective: To conduct a systematic review of risk prediction models for peristomal skin damage in
patients with enterostomy, analyze the construction methods, clinical predictive performance, and
predictors of relevant models, and provide a reference for clinical decision-making. Methods: A sys-
tematic search was performed in PubMed, Web of Science, Embase, Chinese Biomedical Literature
Database, CNKI, Wanfang, and VIP databases from inception to March 2026 to comprehensively re-
trieve studies on risk prediction models for peristomal skin damage in enterostomy patients. The
risk of bias of included studies was assessed using the Prediction model Risk of Bias Assessment
Tool (PROBAST), evaluating four domains: participants, predictors, outcomes, and analysis. Results:
A total of 12 studies were included. The modeling methods comprised Logistic regression and deci-
sion tree. The sample size ranged from 120 to 617, and the area under the curve ranged from 0.803
to 0.914. The most frequently identified predictor was stoma site, followed by stoma height, history
of radiotherapy/chemotherapy, and flange fit. Conclusions: The included models demonstrate good
predictive performance but overall high risk of bias. Model performance may be overestimated, and
clinical applicability requires further validation. Future studies should follow the PROBAST and TRI-
POD guidelines, avoid univariate screening for variable selection, ensure adequate sample size, and
perform external validation.
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2.1. REFRIEE
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AT T M BE an ] 2 R T T WAMMBIGUE? 3) H BIF 74 TE MR LA J2 DA R 6 R SR 78 7] JR s 2
2.2. XERAN SHERFRAE

INPRIE: 1) CATIE DR, FiE > 18 B 2) WHRAUN I, SmMEBmet . i
BIXTIREFE . BENUOIRBIT TS 3) W5 A i ads 1 Bl B k45 4% A DX T A 5 sl ] T R O
WAIEBEE R . HERRARAE: 1) WFFT A A T PR 2R XS PR R RO 7T, (B AR ST sRHIE TR A s 2) e
PAREA S, EERRSE; 3) R, RGPS KT 4) JEhEsc.

2.3. kR EE

% PubMed. Web of Science. Embase. H'EAME 2 SCREHE e R B AN 507 4E 0 PE
A R s 111 J) Bl R kA 5 RS I A R (O 7F 7 AR I ROV AR P 45 2026 4F 3 H 31 H o &30k
Embase Nff]: (‘enterostomy’/exp OR enterostom* OR ‘colostomy’/exp OR colostom* OR ‘ileostomy’/exp
OR ileostom™ OR ‘stoma’/exp OR stoma OR ‘ostomy’/exp OR ostomy) AND (‘dermatitis, irritant’/exp OR
‘peristomal dermatitis’/exp OR ‘peristomal skin complication’/exp OR (peristomal AND (‘skin’/exp OR skin)
AND (damage OR injury OR complication*)) OR ‘moisture-associated skin damage’ OR masd OR pmasd) AND
(‘risk assessment’/exp OR ‘models, statistical’/exp OR ‘risk prediction model’/exp OR ‘predictive model’/exp
OR ‘risk score’/exp OR ‘screening tool’/exp OR nomogram OR ‘machine learning’/exp); 13 LA CNKI 945 :
(T iEn + il n + BpEH + BE iR + BiEiEn + & H) AND (B Bkl + K
R+ MR %+ IR RAE + FEBR R K) AND (R BUEAL + K + @SR GILRE) + R
R TR+ B IER). ISR SOR: ONKI L3065 . ONKI S UE S AR
OpenGrey. GreyLit S5 EFrKFE. X BRI 12 i SCHREI S5 SRS ZREAT 51 0B . KR 2 i
HMSLHAT, EndNote £H, JoHANMLTRIE TH .

2.4. XETHIES FRHEE

B 2 A& PR UE B E 55 B0 70 A RN NI R AR AL 0 %k . SR ICEAE , WU AR 738, U
FRE 3 L FE MY 18T EndNote KA EBREECHRG, RS H KA EIEATVIR, FERREE S
KICHRIG, DRSO, B AN SCHR. FEECRTXT 2 e BE ML SCRR AT B, S
ERTRIR . KM CHARMS 5 B[S FEIUAN SCER A OGS ., B 1EE . REERTIR . B K BT,
B RIR . FEA R CERA/IGIE) TR T BT, S0IERA . R R a0 . R B A% T A
RIVERE = 4ETSE T : XA BELL AUC N FEERN R, REE SRR A A BhRE s Tl 2R 1250 &2 12
B2 KR [71J9 OR (81513 R 50 F 95%CT; A1 & $2 HX Hosmer-Lemeshow 356 P 8 & 42 75 15 25 B HE il 28 ;
I R R B2 R ST R SRl 20 HT(DCA) S ik i o FIR RGO R B IR #24KHE TRIPOD 5 CHARMS Xf
TR RS SRR R 5 BRI TN N AR B SR | FR DR S i de 8 D ARTE S S i, ANHE
FARBEAT RN T Meta & 9F, KA CHARMS HEFE FIAUR PEIC S ST B0AT A . BORMZ IR B ¢
TSI R AR S R, FEEAE PPl I — & /il % .

25. BERFRETMN

i 2 S4B 50 3 SR P TR AR B 4 far JXURS: it T B (Prediction model Risk of Bias Assessment Tool, PRO-
BAST) [6]XF 49N SCHR A RS 14 34047 057 1) O e RURGE ARG FH 1 R VPARY 25 PR &5 SR H B s, Ui i v
B 3 A e, HA SRR Tk sk bR SR, AU ERIERRFIE R TR IR
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3. &R
3.1. SCERTF kLS R AN SCRREHE

I RS R AT TR 1896 F o S B BB SCHR G 3RAT 1457 55 . DR H L B S, WIS SCHR 57 Fe o
DR, SIBR 45 FSCHk, BAYIN 12 R SCHR[7]-[18], SCHRIFIEMAE WA 1.

WS (n=726): HHE %0 PESCHARE (n=1154): K. CNKI
M (n=46) 4EIHARFE (n=24). PubMed (n=238). Web of TR - 2 1 S
T BHEE n=593) FEAY Science (n=180). Embase (n=15). CNKI £1i{

P& 2 SR B B4 R (n=63) (n=736) WIE (n=1)

¥ v

X > i1 25 SCHik (n=439)
I3 55 S AR 47 A
(n=1457)
HE (n=1400) 535886
S| K (n=1339): BAARNR
I (n=37); %5k (n=21);
¥ AR (n=3)
BEl 3 4 S0 R
| HEBR (n=45): BIAXEA
J Z1 B n=31); SCHRERBIATF
(n=11); W ERARME
AN (n=12) T (n=3)

Figure 1. Flowchart of literature screening process
1. 3CERTH IR R AZ E

3.2. XEREITEMER

AHWF5TIE FH PROBAST T H R WS AERT o0 GO B, TN PR 158 &1t . &5 )5 2 I DA K 43 B
JIiE PR IR 4 N7 TH R RS, AT 4 THT R Sl A TR AR 7 Je PR o FERIE U0 SO T, 12 TR AL
BIBARARS o« A B 78 AR R IR A 0 ELAA 24, AN N FOHESR AR v T BT & B o 76 T30 R 794 75 THT, 7 U
FUR AR IR 5 B AP “ANERE” . 5 TUREIBERTFE[11] [12] [15]-[17 N E AR . 7845 30 e J7 T
R 7 TR R A ST A A, S I P AP TR B R B VRS L, N CNTERE” . Guit b
JiT, 12 WS RS . E AR 1) ST RN R ik ik R 2) FEAE
TmA R, GKEAEZE[13]8) EPV I&3 20; 3) 25 784K K Bootstrap BYAZ XU EEE 5 58 IE AR A 1
s 4) GEREHR A FARNTE, B FHI[8]. BRCH[10]. KREH[14)5 DB Fik & 14T 5)
YW FIAEATE 40 7] [12] A A 2 A RAME [ 11] [13 IR AEH - A4 PROBAST FUIU, AT—4038 A = A
I DU A Ay g S o R, 12 TRUBHE i 2 XSS 35 g v IRV, = B2V T G v h 43 A AU I 7 2 R o SR
JRERVPAN AR 1o TP A L 20 DA it 1R 3 28 Bl R kB 5 o B AR i), =388
RIRD), SO AR
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Table 1. Evaluation results of bias risk for included studies

F 1. IARRBREREITFNER

AT ISR T 2P Grit oy A e A2
T[] 1% AR {8 = =
BLH (8] {(i8 ANER 1% [ =
X RS9 & A {8 = =
BIOY(10] i AN 1 " &
R 1 # ittt # -
kA& E[12] {8 & RiE#E = =
TRERAESE[13] ik N s B &
KHEE[14] 1I% pN T e - &
Lifei Chen &[15] 1% = ST - .
Fei An %[16] i ps Ty 4 . .
Hui Wang %5[17] 1% = s 2 .-
Li-li Ma 25[18] {iS iR 11i8 & =

Table 2. PROBAST applicability evaluation results of the included studies
F* 2. ANFAZ PROBAST & HEIEMEER

NI 5T z 5% T ) RO
P[] ()] ()] (S]] (S]]
BLH W8] ()] ()] ()] (S
X A 9] ()] ()] ()] (S]]
BOCE[10] (Sl (37| 37| (57
REmE11] 37| (I S7] (S7)] 37|
KA EE[12] (S]] (S]] (S]] (37|
TRARTESE[13] {537 (_7] (_7] 37|
KHEE[14] (87 {(37)] {(i37)] (]l
Lifei Chen %§[15] fIK5Y) fIKY) fIKY) fIK5Y)
Fei An %5[16] (7] (i S7)] (5] (5]
Hui Wang Z5[17] 7] 7] 7] fKxt)
Li-li Ma %5[18] (5 S7)] (5 S7)] (5 S7)] (7]

3.3. FiE O A B B2 Bk 1 4 BB OIS BY iy 4 3 % BaE

3.3.1. HEMEERER

A TR AN 12 38 TFEARMERISCHR, BT AT S8 i 1 8, RISy 2021 2
2025 o MBFFLBTHRALRE, a7 4 W FIBEFL[11] [12] [15] [17]s 5 TETHE VA BT 52 7]-
[10][13] 2 TiAE T w7 14] [18] LA K 1 e IRl Btk o 451 o) BT 7 16] . FEEIRIEE 70 b, A 1 & S0k
KT 208 RERK[9], HA 11 R T 0BT R FI[7] [8] [10]-[18]. FEARTH,
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W FEAAREAE 120 15152 387 2 18], FRUEZHFEAE M 60 15113 260 FIAEE; AR LH A ik 11 el iz ik
WG R AR BN T 22.0%~56.5%IX 18] . AR 7L L, 11 5 KRA Logistic BIARAIBAT 04T, AHE 1
T SCHR[1217F Logistic [FIAZEAE b 45 G ok SR B IT AT . XA SCRR I PRI ZE AR RRAE, 712 L3 3,

Table 3. Basic characteristics of included literature

3. NSTEREE A HHE

PEA R

AUC

fe& (AL ) (23 (AT BOREHIE R B R IUE B

B (7] 120/60 37.5%/— 0.803/— Rk Moy A
BH 8] 236/101 22.0%/24.8% 0.914/0.905 REl FIZ A

X HREE 9] 329/109 42.9%/37.6% 0.812/0.860 WHES + FhER A= A
BCY[10] 387/129 33.6%/35.7% 0.895/0.855 Py H 2 K] A
R&emAE11] 268/101 34.0%/37.6% 0.858/0.858 WHES + FhEB Jite B
KA EF[12] 220/— 34.09%/— 0.844/0.847* st oAl wHER + 7 B
TRARIESE[13] 310/260 38.7%/54.2% —/0.858 Hh JirE A
KHEE[14] 292/94 31.2%/35.1% 0.910/0.841 WHEE + A8 FIZ K + APP C
Lifei Chen Z5[15] 162/68 42.6%/— 0.90/0.91 RE FIZ B
Fei An %[16] 190/82 22.6%/— 0.888/0.853 PA 218 D
Hui Wang %[17] 375/242 56.5%/59.1% 0.820/0.862 W+ AR 218 B
Li-li Ma %5[18] 265/135 30.6%/30.4% 0.872/0.887 AhER 218 C

W BRI A BUIEMEBA SRS, B BEIMERASGIRT TS, C REWTTHAIFS, D BB G BT T *ik %[ 12]iR
Logistic B2 5 WS BT[] AUC 23051008 0.844 1 0.847; “—7 TR “KWE”

3.3.2. BB 2 IR AN EF

Table 4. Summary of frequently identified independent predictors and their effect sizes for prediction models for skin damage
around enterostomy sites

= 4. BpiE O B B R BRI FUNAR B = 5300 37 UM B 7 R N &L &

TR - PINBLRIIR (n = 12) AR RN B OR (95%CI)
& FAL (% vs 25 0%) 9 3.07~7.94
BEOFFAmE <14cm 6 0.11~2.99%*
AT 5 5 1.49~7.28
JEEG & AR 5 2.24~4.11
BN 4 2.24~13.90
JRA X T AR A 4 3.47~4.80
I 11 Bl D AE 4 3 3.86~3.96
RETTCiE O EAL 3 5.07 (2.50~8.30)
&R R R E 3 3.87 (1.87~8.00)

e RN RS AN FE A (<14 cm OR = 2.5~3.0; >1.3 cm fR¥'H+ OR = 0.11); OR X [A RPN FH £ K
FH OR HMIARAETE Bl AN e 28 AR B8 N TRIIASE 2L 1) SRR
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R R I, 12 B SClRrb, 7 B5[8]-[10][15]-[ 18R HILL B R /n TIAR AL, 1 fs[14]7E 515
BIZERE FIFR T RS HFET: 1 R[7PRARSER: 1E2RHREME; 2 F[11][13]{ LA Logistic [F]
H R EWEF 7T, 12 5 SRR A AR (RS2 00 B8 -3 S0 ARG 3R . B TR
BITRER . PEE R AOE R RS2 AR . IR i B T Ryt 3B A7 (n=9), FKORIE M s
fE(n=6). JBUT HRAZBAIT (n=5) IKEWEHHMN=5) KEXEFARTIOMm=4). EOEZKNO=4).
HeAh, 3 I B R R AR A PR R R A 2 T E SR R R 3 U, SRS ARSI IR 2 . WL 4.

3.3.3. HAGIESHEE

FE 12 5 SCERRE G AE dr, 5 BS[7] 18] [10] [15] [16AXIT R N EBEGAE: 4 A3[9] [11][14] [17][FK 5E A
AMERESIE s 2 F[13] [1811CEATAMIBERE; 1 AR [12] R SEHAE IR UE . BEAY X 4 FE A i, 12 f SCHERY
A AUC AT 0.803~0.914, B2 AUC {H A AE 0.841~0.910. 1, @I AUC LLB HHA[8]
(0.914)FIE 5 [14] (0.910) Ak HiEZ4 AUC W LLB E H[8] (0.905) N5 i, Ferm iz B e AN [F) £ s
P IRFR T EUFHIRE M . R VEAL Y, 9 R SCHER[S]-[11][13]-[15][17] [18]4k % Hosmer-Lemeshow £
R, AR PAEVER] 0.101~0.846, k4 P EYEH 0.137~0.875, FREAREA T AR 5 52 bn W 541H
—HERAF . 1 R SCHR[16) AR FEHE HL A6 B (2 38 ik s v oy 28 Pl s 1k U WA HE B W 42525 2 R SCiR[ 7]
(2RI EATATRAE FE TR bR . RBUE S FE T, 8 FSCHR[7]-[11][13] [17] [I8]AAR THUFHLR: R
U TEH 60.9%~95.0%, 55T 65.7%~100.0%. A kARIEZE[ 13 I IE L REBUE X 95.0%, HEHE
BT BRAUE R S FE N 100.0%, 27 AR R 7E U i XU R 38 5 HE A XU, 6 3 T T X LA T (1
PR 18

4. Fig
4.1. TEHESHAERIEFIR YIRS ZFENETERREFRIR

AW FEINNIR) 12 A fizpac 18] Bl B JPAi s ARG TS AR 354 2 1 R &F I X 73 5, {H PROBAST ¥k i
TN AR AE S R RS, o) AR rh AR I AE AR B T G SR . AR AR B S A LA = AN . AR R Ik
RS TT I, FrA B e DL R R 40 B (P < 0.05) i B &, PR R H I Z R & [l H . Steyerberg 55[19]
B, BETRE RS RAE N TEIE N bR, PTREESE — Pt Is E TR 2 s Steyerberg 55
[20 38 I BRI FEUESS,  FRiifeid B TR S H U THI AR e, BSOS ALAE T A o (0 000 M R il o 3
TREFE[9] [11] [13]EEKA Lasso [a1H, HEAGSeL BRI RTGE, [FFF I Im R £ 5S4 B T2 BRI X
B, hfar AR B ROHBR . Y AUC 3k s = (2 B0 0.85), HU SR Mk far 7T RE 5 S04 0 R Hh X 40 g
JIR R FEEREEARE b, U DL H) EPV 153 20 FEACHERE AR, HARH S48 T1Z7K-F . Riley
21188 FE H, EPV AR T 10 MBI 7E S fm N s A AR ok S AT a6 4 o B PR e AR I S-S 4 ) D7 T
P 98 R H Bootstrap BUAE SURHIERS I AR M far, fEERAEAETERE “REm” BONEIR[19]. BTk
BRI O EAGIEYE CHFF . Austin 5 Steyerberg [22]%1 % Logistic [B1 5 TR I R B 78,  DARAU Sl AT
UFEAAZ IR, KIMERM AUC M8 2A71E R A, HARWREFERE EPV FRRITTHE K 24 EPV & T 5~10
X IE)F, FW AUC BAMEMATREA AUC & 2 0.03~0.10, Bootstrap K2 1E J& fhifé B 246/, T #E EPV >
20 i Bootstrap fti 1H S5 AL AMBIGAE LT E A - 5 ER, K EPV T [BH R Z0H 5 A 5 it 20%, Wald
BEX S L E SR EE 80% AN, AR & AR HI Wil AT e 23], EARAINZ, 3 BWH5E9][11]
[I3RAM “HHZ +LASSO” Hlg AR K IEM BT : LASSO FIAZ O (A2 75 4 (5 ide A8 5 2 () rhid i
L1 &5 @ik 50as, MR P EEN O 4 NE S, LASSO A £ /F & B T, BE
TCIEHR BB 5 BR B 55 000 R -, i E IR PR IR B I Nk W i [24]. Rk,  “HLAIER + LASSO”
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AR A RFDEERRER, HERWRAETEER L ESZEPRIETLR . 45, KR TR B
TRIPOD #i3E[25], AR fE ik B H NN A i ek R Bk LASSO/SYEM 4> H Bl ik, ¥ S tp [l
R, RSO TRY Bed% EPV > 20 {5 F AR B s B S i g AR

4.2. %LFMETF—BMS, AIEKFBREKE

REFITES LRI, EGINR 12 T 7T AT 8w 1 T PR 1475wl A PR Ty Sk g S ik
W o 3 TR A HBUATR B rm  TUER F(n = 9). BRI, [ it 11 25 R A B SOk 4% F IRVl 4
I CEE I 4.338 £5(9], X5 i O N AV HAEE S B pH S0 JE B R IR R A
AR[26]; Hk, Kl H 2 rE s DR AR HE BN SCHERE, S50 17 RS ARG I P e P A RA 5
R JRISSE o I PR S B Ht IS AT 5 B JER DR e i, s 289 B 30 P o7 1 e £ A B S5 B4R 7= i [ 4] o 38 IR I i P
FoAEBRZE, WRAE O ERE27]48 HEAE O SN 1.0 em~2.0 cm, 11 22 U 78 IE 52 1 1
R < 1.4 cm A28 B R B fE e R K [12] [14] [28]. BRI AR N ARG D& >1.5em, Raa R4t
(e 44 5 A B B 488 T TR A o TSU/ATT SR SR B DA 493 1A 2 = T R - (n = 5) AT g S ALK BT )y K kB S g
I BESEL RS G o¢, I BT T RESEIETE , #F— B InEEIR KK 7] [29]. Bk, @k IR
AT DASR AT R R BB, PR OT X SCRGLHF E R A B R . R B A S (n = 5) SR X FARY)
FI(n = 4)3X 9/ T B8] - B2 50 AR 300 U ICA 1 2% P VERE, X S8 PR 3 n] DUd i MRV s VR AN 38 20 E i Ak
o A, BEERRASTE 2 T FT[10] [16] R BN NTRIUAE R, $Rn4P 3 TAE R F5 0k B O ENRAS

4.3. SMEPIEIEESH S DCA IGFKBIER 2

ALERGINE) 12 TR T3k B A B, 7R W 1R R A5 4 TR0 1F o [ Py 47 BRATF 72 R4 05, (A58
UE S AR VAN AT B 3 55 . FEAR R SGUE 5T, 6 SURFFT[9] [11] [13] [14] [17] [18]HEAT T AMMHIEIUE, Aid
B SRS AL SRy PR o X% 8RS (9141 Hui Wang %5 17]5R F RN T4 23 B UEvE , HCF00II 4 e T 125 S e As B 7
ANFRBEST A ANFEUFAE N HZ A0 BE 71[30]; Li-li Ma Z5[18)FFJ& T JhAr A NBERGAE, (HAF 7505 R
FRLARUSRIEREA, KRB 5 A R S RS T MR I SR R, ARRYE R PR R E T[4 SIF R A
A 94 B, TEidi B AMBIAEXT FEARMR R B AR R AR, BARE, Uil 2 HE BT R
LT ERREAR PRI R AT, MR Z A = S A ROV 56, SR B 5 R oA B FH A A ROR 2206
FENGIR VRN J7 T, AE 3 U FE[10] [14] [16]3R 5 P i 4 /3 BT (DCA) . NE T IR B A%, 15|
AN CRBGBE” 5 “vpdRas” MES: AU BRE i I PR 5 AR TR 20 705 P 19 e AR Tl LR (2 20%),
VR a W 25 A AU ECBRPE SR s SR G (3 1], IFHARON: H3ka = HAMER — BEEER < [py( -
pt)]o I FBAILE 200 5] 3 1 LA 20% 9 BIE )5 = AU 60 51, e SEBRdi s 40 BI(ELBATE) 4] 20
BICERBATE), N3RS =40/200 — (20/200) x 0.2/0.8 =0.175, BIERETE 100 §l#%, FI4SMEERL 17.5 6
B, BT AT 8 AT Kg. B> DCA, REEY PR AR B I 18 0 2 DA R AL PPl X
W YT M DL B R S R M E R K 2 —.

4.4. ISFRFENERSREMRRSE

AR ARG 1 A 0 SR R BSIE F FR DL R B RO, TR N i P B A 47 1 s 2 B Sk
TERERG . 45 & SR 4R A HESL(CFIR) [32], IXEERRERT Al MEOR . HELS AOR R =ANEmnbLifr. 78
BRI, B 1 BT FL[1410F K 1 AESEAE R FHUS I Ah, HORBAR Y DI 2 B sl w7 FE 2 3L, 37t
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