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Abstract

Objective: To systematically evaluate the risk factors of incontinence-associated dermatitis in criti-
cally ill patients by Meta-analysis, and to provide evidence-based reference for clinical development
of precise intervention strategies. Methods: CNKI, VIP, Wanfang, CBM, PubMed, Cochrane Library, Web
of Science, Embase, CINAHL and other Chinese and English databases were searched for studies on the
risk factors of incontinence-associated dermatitis in critically ill patients from inception to October
2025. Two researchers independently conducted literature screening, quality evaluation and data ex-
traction. Meta-analysis was performed using Stata 14.0 software. Results: A total of 18 studies were
included, with a total sample size of 3512 cases. Nine risk factors were extracted, including age (OR =
1.030), APACHE II score (OR = 3.265), albumin (OR = 1.166), frequency of defecation = 3 times/d (OR
= 3.477), watery stool (OR = 1.473), Braden score (OR = 1.552), PAT score (OR = 2.846), fever (OR =
2.268), and disturbance of consciousness (OR = 3.745). Conclusion: Incontinence-associated dermati-
tis in critically ill patients is affected by many factors. Nursing staff can formulate targeted interven-
tions based on the above factors to prevent or delay the occurrence and development of incontinence-
associated dermatitis and alleviate the pain of patients.
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1. 518

AR K B2 4 (incontinence-associated dermatitis, |AD)/2 45 K3 B B 13 fik bR AN/ B 36487 1T 51 % (0
B M RN, IR AN B IR R AT, A T B R R 3R R R B BE A [1] . 1AD 45 fE 8 SR B 2 1R 5
ANiE, WESINEEENET NIER2]. BT 2MRESHTIRER, EEEREERAREE, G E &
7 1AD R3], AWFFREII[4], ICU KRR EIE 7%~50%. H A>T fEEE S IAD G N R riRiE
SERLZERER, AWFITLL Meta 3 Hr B MG EAE B IAD FISERR IR 2R, il PR 5 JH R 500 A0 9 90 fes 0 AR
# IAD R ASRHEE IS . AW 78 CL/E PROSPERO 3/} (CRD420251179250)

2. RS E
2.1, CERMNFNHEBR AR

PAAUE: © RS ENER > 18 G EMEERE, @ XA T EWHiZH IAD; ©
W R K fEEAE R E IAD FIfER K2 @ #7838 N BA S 7T (Cohort Study) sk 51 X & 1 5T (Case-
Control Study). HEEbrE: @ JEhIE; @ BEWSE; @ EEAEWREEFRM A, @ THZEA N
SR E, SRR AL S
2.2. MERREFRE

A A E HE, KRN 483, J577 . CBM. PubMed. Cochrane Library. Web of Science.
Embase. CINAHL 4 2 # I & B 3% 1AD fala I B scik, JFdf— 2l “IREER” M7 X7
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. WERyE A Z 2025 47 10 .

R RN “ICULRHEIEME AL " “ REVE B RIREERA KA S RIRATIEI =PI 7« fa
PR32 R 50 IR 3R AU BR 2R /B2 i R R VR R S S0 & i)y “critical carefintensive care/ICU/intensive care
unit/critical illness/critically ill patients/critical ill” “diaper rash/incontinence dermatitis/l AD/incontinence-associ-
ated dermatitis/perineal dermatitis/fecal incontinence/urinary incontinence/incontinence skin/incontinence le-
sion/maceration dermatitis” “risk factors/relative factors/related factors/influence factors/dangerous factors/rea-
sons/relevant factors/influencing factors/predictors/associated factors/precipitating factors/predisposing fac-

tors/cause factors/predictive factors” . % FBSARAEHAE FE A%, L PubMed S5 s 28 S ms LI 1.

N

% L0460

#1 (critical care[MeSH Terms]) OR ((((((intensive care[Title/Abstract]) OR (ICU[Title/
Abstract])) OR (intensive care unit[Title/Abstract])) OR (critical illness[Title/Abstract]))

OR (critically ill patients[Title/Abstract])) OR (critical ill[ Title/Abstract]))

#2 (diaper rash[MeSH Terms]) OR (((((((((incontinence dermatitis[Title/Abstract]) OR
(IAD[Title/Abstract])) OR (incontinence-associated dermatitis[Title/Abstract])) OR
(perineal dermatitis[Title/ Abstract])) OR (fecal incontinence[Title/Abstract])) OR (urinary

incontinence[Title/Abstract])) OR (incontinence skin[Title/Abstract])) OR (incontinence

lesion[Title/Abstract])) OR (maceration dermatitis[ Title/Abstract]))

a3 (risk factors[MeSH Terms]) OR (((((((((((((relative factors[Title/Abstract]) OR (related
factors[Title/Abstract])) OR  (influence factors[Title/Abstract])) OR  (dangerous
factors[Title/Abstract])) OR (reasons[Title/Abstract])) OR (relevant factors[Title/
Abstract])) OR (influencing factors[Title/Abstract])) OR (predictors[Title/Abstract])) OR
(associated factors[Title/Abstract])) OR (precipitating factors[Title/Abstract])) OR

(predisposing factors[Title/Abstract])) OR (cause factors[Title/Abstract])) OR (predictive

factors[Title/ Abstract]))

#4 #1 AND #2 AND #3

Figure 1. PubMed search strategy
B 1. PubMed # ZR 5 HE

2.3, XHTHIE R FRHEE

2 A5 BN B0 T A IROSCIR G HE PR AE, T XTI R SCIR TR I A BURHR U T AR, AR Ut
3 B RES S EHE . FHAE L] EndNote BUPEXT SCHRZ R, MR SO Al 5 BR AT & A0 HERR
HERISCHR,  Ba VEEERIAR SCIR IS RN, X B O N SCRRER BT 788 . B 5. AR TAL. BF T3
BLOFEAR. BREER. IHE TR,

2.4. REFEMN
2 BHERGRAA-RH/R - JBRKEER (Newcastle-Ottawa Scale, NOS) S 7 #HAT i & 1FM, I35 X%
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AR GiRA B, 03 U RES S HE, BRI E SR NOS 1 &8 9 70, 0~3
DR 4~6 P NP EE R 7 70 UL By 5] .

25 GER*

i Stata #fF 14.0 fJRAFFE Meta 73, & FF %8 & DLHE E (odds ratio, OR) & 95% & (5 [X [A]
(Confidence Interval, Cl)#&7~. KH 12 8 &AW R HEREE: 5 P >0.10 H 12<50%, A5 56 %
AIHESZ, SR AR AT S b s # P <0.10 R 12>50%, U B AT S Bk B, R F BURE 2 bR
50 S ST SRR HERR T B B SR TSRS BN . AN FEHEAT Meta 43T 1 BN 200 R 25 20 BT SCiR 2
AR 1058, REAT KRBT -

3. &R
3.1. BEXEER

LK ZSCHR 863 K, Lt LEMGE, HAMAPARERSCHRIE 18 F[6]-[23], H M CHk[6]-[17]
12 5%, [EAPCHR[18]-[23]6 &, W 2.

R 22 B PE 13 B M DR SCHRk (n=863) = &0
M (n=127) . HHEHEE (n=92) . 4
WHAEEE (n=47) . tf [E AW EE 2 ik Bk

#E (n=95) . PubMed (n=39) . ——» BB ES R (n=284)

Cochrane Library (n=43) . Web of
Science (n=193) . CINAHL (n=54) .

Embase (n=173)

B SRR 2 SR BRSO (n=417) = &5
FARMK (n=312)  FFRAERAHE (n
=62) . AEFTECCHR (n=17) . BEFNEE
A= (n=26)

v

S 6 B 52 SCHRJE BRAR TR (n=579) ™

v B2 SCHER SR (n=144) : WIRXTHA

fF (n=7) . TIERBEHE (n=2) . Fik
P A (0=T)  FIAFEEK (n=26)

158 552 ] RN 49 ZERAR SR (n=162)

< HFRANEAERF (n=102)

Y

REGNICHR (n=18)

Figure 2. Flow chart of literature screening
2. JCHRTHIERAEE

3.2. AIANNEBRERETENER
ALY 18 75[6]-[23], 3 #E[6] [15] [L7mBIxT HERE 5T, 15 Ra[7]-[14] [16] [18]-[23]1BAFIRHFT, L&
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Table 1. Included literature overview and quality evaluation results (n = 18)

F 1 NI B R BTN EE R (n = 18)

e RREE L B FEARE ., .

YANSCHR F) B ) 5 (3E 1AD) B(IAD)  PHTH  NOS fap &
MRMFLE6] 2016 ﬁg@ 110  61(18~91) 64 (19~91) IAD-IT 8 0®6)
MRgEE[7] 2017 BAF 105 468175 i%t'%?% w7 @@BE®
ARRHIZE[8] 2017 FAF] 130 65.01+17.83 68.60 +19.37 ié\t'%?% w7 ©®O

K45 9] 2018 BAFI 100 70.20 + 15.50 IADS 8 @O
WAEPAE[10] 2019 [E PASI 300  632+154  68.14 % 16.02 wé{%%@ 7 00RBBB
5[] 2017 BAFI 125 64.8+6.5 IADS 7 @011
FiFES[12] 2020 B\l 584 70.89+14.32 7829741 iél!i%[,% w7 ®d
PRIREE4E[13] 2020  PE BB 116 71.19 + 15.65 IADS 8 DE®)
MR &E[14] 2024 HE - BAZI 400 IADS 7 ©®®W [
R 2 [15] 2019 ﬁ@ 200 57.55+20.722 62.03 +18.530 i%l!_#)?ig% w7 @6@
SUIAEE16] 2021 BB 210 i?l!i%% w7 @B ®a6

N S el IAD
JBET] 2023 th g 100 57.53+20.74 6205+1851 xpcizre 7 @6@
Bliss % [18] 2011 [ BAF| 45 50.0+19.0 48.0+182 iél!i%% w7 PDEEE)
Campbell % U ON _ _

[19] 2019 FIT BA\%Il 351 57 (43~66) 62 (53~72) IADS 7 ®RAO®
Wang %[20] 2018 BAZI 109 70.3+15.3 IADS 7 @O
Wei %5[21] 2019 B\%] 266 64.18 +17.10 wé%% W 8 ®EEW®
Chianca 2£[22] 2016  Ep§ PBAFI 157 60 +17 Wﬁ%@ 8 ©®OCENEEEH
Ma 25[23] 2017 AF 104 63.09 + 15.63 IADS 7 5©0QDEEE

H: © WMANEIKE: @ APACHE I ¥4 @ W EFTAMIEE RE: @ AEA; ©® HEXRE: © KEMHIR;

@ Braden 47 ; PAT iF4r: © 2141, WUREE; Q) mRFEG; @ Fik; @) mEmmeE; Z HEN 2
B © TSGR, © Al @ BMI; (8 NIHSS 114} H MR ARy QO BEHEANEIY) )1 @ i
HHTAES; @ Btk © #iE; ICU fEBiRTIF; @ MR RGEHR; @ MahE; @ FIEREE; B2
PESI; GD Bilf5; COREARMRIE S G FLIEMI/KT; @ EIHE:; @ AEN: & MEEMEY; 6 HKithe/;

Q) HIRFESE; R oY ol

3.3. Meta SHTER

AHFFILDN 18 FiBE 7T[6]-[23], #7 fala KR AE 2D 3 Wt Fe b e )2, MIREAT RO & 9. Fritdi
M9 ML RTEAR AT AR — AR R R R 2B RATRE BB BT R R AE TR & 4 %,
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331 —RER

4 FEAFFE[10] [11] [13] [19]¥ S e X fi BRE 8 % 1AD [52m, &HIea o w1 (12 = 43%, P =
0.154), [ 5E MRS 45 IRARIR, e 2 i BUE A IAD (1 /&[5 K 25 [OR = 1.030, 95% CI (1.006~1.055),
P =0.009]-

3.3.2. KHEER

6 F W 7T[6] [7] [10] [15] [17] [18]# & APACHE IIF-4) i f& E i B3 IAD [y, Hrp 5 it s[6]
[7] [10] [15] [171/EHAR R 5 1 APACHE 11 AHK [ ELAE EL(ORY), 171 53 — TR FE [18]4 & 1 AHXS f i B2
(RR)o S-HF 7 ) 57 5 1 BH 2. (12 = 79.6%, P = 0.001), ZRAudt 43 B 1R 3] S5 o 1k SR T v T 5 [ 7] PRI PF 9
S BRAZHIE S5 R ILE BTE(1? = 0%, P = 0.75), [ & SRR 45 AR, Bim ) APACHE IIPF45 2 /s SE
% IAD & [ K & [OR = 3.265, 95% Cl (2.268~4.263), P < 0.001].

3 RWFT[11] [14] [16]3# KA IEN f6 FEAE e LAD (RS2, #5-0iF 70 1] 5 5 Bk (12 = 7.5%, P = 0.339),
[i] T ML 5 RN, R G fE HORE A3 1AD % K1 3 [OR = 2.268, 95% CI (1.214~3.321), P < 0.001] »

3 FWFFT[9] [14] [21]3 M iR Bahsoxt & B0 H IAD RS, £5-09F 7 18] 52 15 2 1 (12 = 0%, P = 0.903),
i 5E RN AR 45 R, RORBEAS X fa HE B 1AD 2[R ZK[OR = 3.745, 95% CI (1.476~6.015), P <
0.001] .

3 FMFFL[7] [13] [20]3 f Braden V45 % f BAE A IAD ISR, BRURPE 2 #r 45 L S /s BRI 0 25 [ 7] 1)
BT R R UE, SIBRAZ FURT, S 5 18] 57 5 14 i (12 = 65.2%, P = 0.056), 51l J5 5 7 5 4 (12 = 0%,
P =0599), [fEMMAA L RIER, (K Braden VP42 fi A B # IAD [ fE [ H 2 [OR = 1.552, 95% CI
(1.174~1.931), P < 0.001].

3.3.3. 2FAKALE R BRIFEE %

6 W 9T [7] [15]-[17] [21] [23]5 B AR R EOH & BT SR 3% |AD (520, {HAFA7E B 2 7 T 1% (12 = 63.5%,
P =0.018), ZfUEMEA T, SRHRIET MREIN[71E0T 5, 5155 2R E(12 = 0%, P=0.528), [#HE
RN G5 R, HEE AL > 3 IR 2 fa HORE B % |AD 1l K1 % [OR = 3.477, 95% CI (2.089~4.865),
P <0.001].

11 AR FE[7]-[9] [12] [14] [16] [18] [19] [21]-[23]# J KA AR N fes EEE &35 |AD 1ysem, Hd 9 4%
WEFE[71-[9] [12] [14] [16] [19] [21] [23]4E FHAR AL i i 1 R MR AH SC I BB EE(OR), 1 TUAAF FE [18]14k & T
FHXS fERS B2 (RR), 1 A 5 [22] 4% 5 7 R EL(HR) o & HF 7218 TG 57 3 7412 = 23.6%, P = 0.233),  [i] & R B4R
RIGERIOR, KPR 2 G EAE B 1AD KGR K % [OR = 1.473, 95% CI (1.212~1.733), P < 0.001].

4 FWEFE[8] [13] [14] [21]¥ J PAT 14350 & HURE % IAD ISR, & 7T 1) 57 5T P4 B 2. (12 = 59.5%, P
=0.060), ZEURME BT R IR I PE SRR N AR IGeHE 55 [8], B BRI 7 J5 2 [T (12 = 0%, P=0.872), [#E
RUNAERLZE SRR, w5 PAT 143 /2 & HURE 3 IAD I f& %[5 2 [OR = 2.846, 95% CI (2.204~3.448), P < 0.001] .

3.34. BEFER

6 jm B FL[7] [9] [10] [11] [16] [20]3F A 1 & 0 fe R 6 3% LAD 20, -8 5 [B) 5 [7) 5 (12 = 39.5,
P =0.142), @R BR, (K- FaERSGELRERE IAD KfEk K Z[OR = 1.166, 95% CI
(1.068~1.264), P < 0.001].

4. 71ig
4. SRTTRESHENEEESRE IAD REXK
AW LE R A, EwH G ERERE R E R 5 KA IAD BIXUG(OR = 1.030). BEEFERIY K S 8L
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PRAE A BRANIE S R AR, (LRI ORI DRE 5 TS AT 0%, RIS, B4R LR AR SR E R 25
ELA e, TRV OCHO 300 ) b & 1 51 A Bl A0 IR 107 e 45 o0 B BB e, XA Z 4R RHA T 5
RAEFRRARSNE B R [10]. AR S B A I RS IAD KU ESE i 22 B RV 2% HUAE LU (OR) AU 53k
1, (HRVINZRE e B8 1Dy |AD B s N

4.2. APACHE 134y, iR, =R, Braden iTH5EEERSE IAD WAERBHEXM

A5, APACHE IIVF4r R AL 9 IAD 0 i /6 TRE 4845 (OR = 3.265) . APACHE IV 77 52 VT Al 1
HEREEEHRERERESTENEZE TR, o mS BZREREIEMEL, &s B 5 K4 hih
o UEEF, BEN KEAFEVRERE, SEGEEEIEME . WIThRereg, Shimarae sl KK BY5 &
RAERGER[24]. AL, EBEMIHAHIT AT R R AR FHPTAE R MRS — PR
[25].

iR Em 29 K — RFEBU RN, g IAD 1)k 4 XK (OR = 2.268). MANMEHIKE, AR
AN AR G B, ML BEEL O TR BN, X255 s SV E AR AN R, PR Z i A2 1
N IAD R TIEE . MHUABIRRES T S, KA HURL T 2R, R R B BB BE 22 KiEde &,
TEZ BN SRS, B85 LR RS 3B  BE, N T 1AD RAERIPTREME . 3, R SBUTW ik
W% A BB R JRA IR BE RGN, B JER A T B 5 0 1 ORI G PR 35 A 2 i — PR A8 LAD R AR KU 1) B[ 14]

FaHURE B A RN AS VA S, B RSy B AR YT, XL R S BURE R
. B FEBEFAANFIR NS TR, IR SEFRIAANE S R, 5 U S SR R A e ]
FEK, AT ZE N T R AR Je AR J2 4 (XU [9] [25] (OR = 3.745), RIRFERSAEAHE 7t b AL IAD XU i
BT SRR 2R o X BRI R ROK OIS R SN |AD s e NBE, ISR E IR SRR, AR R
TS, ISR PRI

Braden J5 T Hets KU TI0M , 523 Hh AR R Sk an ) P S FR IR DL A 4B FE 5 IAD [ R AEA7AE RBR(OR =
1.552), {HHAFRIEA K PAT $F4r. READRE T, 2P IR TR, I A S v A
FRECI B BE SR, SERIBIR T B kBRI s B, MM & IAD [24]. $PEEN GOSN EIES R, B
B AR AL, B B, AR BRI B

4.3. HEXRE. KEMR. PAT S SREESE IAD HEAEEYIEX

HEE X EE |AD SR TIUE AR AR (OR = 3.477) . FHEIREUY 2 K fa B B goa KIENR, &R8U0EH S
T A5 35 JE R B AR i . BEHE B ORI S I IR He fik 542 0, A B Ok B B e R M 2 400, AT
PR RAEA I B A [26] 0 FRUHERN 53 %6F 0 S B A St G5 A Ak R R AP B 7 58, R FE[27] 5o, A R sk
Tt S5 KA 0 R JRAP BT 10007 %8, 9D R R B TR AR, n] LA RUPRAIK LAD BIR A%

KA R fs FEE FR & AR LAD RAR 9% XU R 26 (OR = 1.473), R8BI AR T HEE vk, X ] REHR
SRR L CHRIR T R R R S T B OR . HNUHRIFE T, SR S 0 I AN B 1 I T RECOR R A
JRIE: A S0 L [ S 300 5 o iR B AV A0 B, DR R R B e T . b4, X MBI RE 7
fRIRFE AR, FEREEEE R R pH Ao 1T A CE BRI PR BT b (R e P et — 2D 15,
BCBVEEI, R T RS R [9]. $ERN S R B FE SR, OREE R R, (RIS T
T, EE AR Sk 5D BRORE G KRR PR R AR

PAT 1747 (OR = 2.846)#%i1 3, #/niZiTAl THEXT IAD BA RIGHNARE. PAT vFo-6 &l
TR0 BT R] 2 B 0 R AR 0 B A SR R R R 4 AR 07 o 23 PR3 SR A A R 2 R 2E I AD [ B B2 R IR,
PAT W4rilisr, &ZE IAD F R ER i [24]
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4.4. KA FEEBREEEETRASLE IAD

fREEF(OR = 1.166) & JF RN AH BAGE 1, (EHIERE A ER OR {EM AR #4244, 1AD
RS2 IE AR KPR, R F R MK ARS8 IR I YERFRE T 32 IR, BRI 2 i . K
It 5 B B IR AL U0S A ) 2 SR S I, RT3 B0 IAD XU TH i [28] . FE B A N AR L FE N,
FiE BRI RESZ 1, W 4k B BB R K I RIS S5 0 F SOE[29]» ImIREE 37T LS E SR I a4, NIRE
ML f FEE R 1 E ARG TE IR SR T %

45 SEMBHTEEE

DAMERTFT[30] A FEHFFEES >60 . PAT 1¥5) >7. Kk, HHESE >3 IR ALK FEERL A HE &
HRANAD FfER R ER, ATt BT SRR A SO R AR A, R P

46. [EBRM

RHFAFAE—E R BT HADTFEREA IR, Toik2 fli B DU I A R 7 s RN TR,
—EREEE M AT AT s EARA L BRI ST RSO Y RR B HR TR BN E A, (HEHER
WISRITT 1A S A & I iR S8 4 — B0 IX MG 55 18 FE 4518 AR E . ASHIE JUAE & IO M i[RI
WY TR HERIE ST AN BA BRI TE, o5 0ok ORI 7 [ PR WA AR e B (5 R, 20 S TR v e R 2 456 v ey 20
B R BT AR BT B AT B G IF, R BRI T SCE Meta 2047 K582 .

5. /g5

AR, . APACHE II. HEE. KERE. KfEVEIR. Braden iP5, PAT 1¥5r. &
RORPEAT S fE B R LAD R AE B UIROG . $ BN G MR IR TAE R OGRS fa R R 3, B TP 45
Rl e RS AT TSNS, LASCHIL IAD BT R FIA 2dEhl, ki BE OET. E S AP
TRENARF I FIELE IAD KBS T R, a5 & 2 4 IR, A a s b TRINEE R, ShfaE
i B IAD AL B i R AR k4

SE
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