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Risk factors for incontinence-associated dermatitis in
adults: A systematic review
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(1. Graduate School, Tianjin University of Traditional Chinese Medicine, Tianjin 301617;
2. Department of Critical Care Medicine, Tianjin First Central Hospital, Tianjin 300192, China)

Abstract Objective: To explore the risk factors of incontinence-associated dermatitis (IAD) among hospitalized adult
patients. Methods: The Meta-analysis method was used to search the electronic databases, and the relevant
literature on IAD in adult hospitalized patients was collected. After the literature quality evaluation, Revman 5.3
software and Stata 11.0 software were used for data analysis. Results: Fourteen studies, eleven Chinese and three
English, were recruited, involving 2 371 patients. The results of Meta-analysis showed that fecal incontinence,
double incontinence, character of stools, fever, diabetes, antibiotics, corticosteroids, tube feeding, level of
albumin, Braden scores and PAT scores were the risk factors of IAD(all P<0.05). Conclusion: The risk factors of
incontinence-associated dermatitis in adults include fecal incontinence, double incontinence, character of stools,
fever, diabetes, antibiotics, corticosteroids, tube feeding, level of albumin, Braden scores and PAT scores. Medical
staff should pay attention to these risk factors in clinical work, and actively carry out early nursing intervention to
reduce the incidence of IAD in hospitalized patients and reduce the physical and psychological pain of patients.
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Table 1 Basic information of the included literature
SCHik RFEEG  UIRNRER/S EESIX BORLA U S
PURSE R 20154F =18 Hr VTR SN EdE 34
SR i A 20164F =65 L R B4R A 44
Wz ik A 20144F ESTA CHEMBEL Hhzs Rk 27
Tt st 20174F =40 r ] LA HRE AN A R 30
Mg 20164F =18 HrE AR ICUM N TR 55
KRS B
AR 20134F =18 YT 5 R wm ., SRR 44
PR 20164F =18 YT 5 R A M N RME B R 17
T it 20154F =18 Hh T 2R B 538955 7 FIICU 50
W T 52 20174 >18 TR AN ICUE# 32
TR At 4 Y 20134F =18 [ 1 16 ICUR#H 48
oAy 2 ) 20164F >20 G R ICUR# 17
Long %> 20124F >18 5 2 M B/ I D, it 39
Van DammeZ5>* 20164F =51 HeA E=A 23
MaZ P 20174F =18 AR ICU, #ZsbRhcU, Mg 30
WEkCcu
SCHk papiiza:| FEA VAR T/ T H oIt NOSTF-43
| 7 e A 1) 107 141 IADS 35 181 %oF HER 6
ISR A 126 170 IADS S 9% R 7
Wz ik A 65 92 IADS I il %ot A 6
Pt st 95 125 IADS g 1511 % e 7
A 55 110 IAD-IT 95 191 % 1 7
R 77 121 IADS o il %ot HE 6
B A0 396 413 PAT+IADS YGRS 6
TE it 88 138 IADS I il %oF HE 6
Wt i 73 105 R H STk I il F HE 7
e 126 171 AR R IR AR 2 DR I 0 5
AR
X 34 20 112 129 ZmZS g KA Bk R It AR AT 4] £ 5
WTAES &L 3 5
FE
LongZ5:™ 132 171 Hospital survey on 3 1511 % 6
incontinence and perineal
skin injury
Van DammeZ%5* 358 381 The IAD severity 95 B %:F HEE 7
categorisation tool
Ma% 0] 74 104 IADS g 1511 % e 7

IADS: ZREEAHEME 2 i PAE 3, IAD-IT: IAD T T.E; PAT: £FAHS & MR EE R 2%,

IADS: incontinence-associated dermatitis severity instrument; IAD-IT: incontinence-associated dermatitis intervention tool; PAT:

perineal assessment tool.
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Figure 1 Literature search process and results
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Table 2 Risk factors for incontinence-associated dermatitis

mfEHE YN SCHRER S TR 56 (P) OR/WMD 95%CI Z P
— A
AR 5 <0.01 3.60 -0.49~7.70 1.73 0.08
5 9 0.17 0.75 0.55~1.01 1.89 0.06
VLIS ES
R 6 0.10 2.53 1.53~4.18 3.63 <0.01
PN NS 4 1.00 5.61 3.60~8.75 7.62 <0.01
KAEPER (I ) 5 0.36 0.19 0.12~0.31 6.85 <0.01
K/IMELREE 5 <0.01 6.46 1.94~21.52 3.04 <0.01
/IMERES 6 <0.01 0.71 0.27~1.82 0.72 0.47
WEPRI% 7 0.02 2.40 1.43~4.05 3.30 <0.01
HITHEZER <0.01
buE# 8 0.04 2.58 1.83~3.63 5.42 <0.01
BRI 5 0.10 1.59 0.78~3.21 1.28 0.20
2 [ 3 0.13 2.25 1.32~3.84 2.98 <0.01
HUMGE S 5 <0.01 1.77 0.66~4.79 1.13 0.26
] 4 <0.01 5.15 1.44~18.48 2.51 0.01
AR bR <0.01
HAEE 3 0.37 -322 ~447~-1.98 5.07 <0.01
Wik <0.01
Bradeni¥f-4) 3 <0.01 -4.00 -6.69~-1.30 2.90 <0.01
PATIT-4y 3 0.04 3.47 2.83~4.11 10.63 <0.01
IAD{H JEIADZH Mean Difference Mean Difference
Study or Subgroup _ Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
18.2.1 sl dBEAR 3
akEmEZE2016 7811 8.29 44 TBE4 814 126 263% -0453[3.71,2.65)
PREEEE2014 6467 533 27 6541 534 B5 46.3% -0.74[-3.13, 1.65)
Subtotal (95% CI) 7 191 72.6% -0.66 [-2.58,1.25]

Heterogeneity: Chi*=0.01, df=1 (P=0.92), F=0%
Test for overall effect: Z= 0.68 (P = 0.50)

18.2.2 fRHfmak 7T

EEFZE2016 75.41 1099 17 6472 1785 396  8.7% 10.69([5.18,16.20]

TFEEEE2013 6917 1877 45 G493 1842 126 894%  4.24[1.38 9.86] -1
HEEISEE2016 7555 839 17 687 1688 112 103% 6.85[1.78,11.82] - —
Subtotal (95% CI) 79 634 27.4% 7.27[4.16,10.38] N

Heterogeneity: Chi*= 2.62, df=2 (P=0.27);, F= 24%
Test for overall effect: Z=4.59 (P = 0.00001)

Total (95% CI) 150 825 100.0% 1.51[-0.11,3.14] e
Heterogeneity: Chi*= 20.81, df=4 (P =0.0003); F=81%

Test for overall effect: Z=1.82 (P =0.07)

Testfor subaroun differences: Chi*=18.18. df=1 (P = 0.0001). F= 94.5%

B2 i 51AD X REY TR E
Figure 2 Forest plot of age and IAD

0 50 § 10
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. Meta-analysis estimates, given named study is omitted
ik | Lower CI limit O Estimate | Upper CI limit

qmHss | | O
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N g T YR S

Longetal Jorrenen O

Van et al [[S. e e D

1
0.35 0.50 0.71 0.99 147 CHH

B3 IMER IR B R

Figure 3 Sensitivity analysis of urinary incontinence

b | EFE4 Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Fixed. 95% Cl M-H, Fixed, 95% CI
ERRE IR0 e
MaZE2017 2170 9 34 232%  1.19[0.48, 298 —
WanZE2016 320 200 361 48% 3.01[0.81,11.17 T
WIEE2016 14 44 30 126 29.0%  1.49[0.70,3.18] T
EEmE2015 19 36 31102 208%  2.56[1.18, 5.58] —
BEREE2013 19 33 25 88 158%  3.42[1.49 7.8 —
Subtotal (95% CI) 203 711 93.9%  2.06 [1.40,3.04] <>
Total events i 115

Heterogeneity: Chi*= 412 df=4 (P=0.39); F=3%
Testfor overall effect 2= 3.64 (P =0.0003)

4.1.2 {Hi iR

EFIEE016 10 74 T 329 BA%  7.19[2.64,1959] -
Subtotal {95% CI) 74 329 6.1% 7.19 [2.64,19.59] R
Total events 10 7

Heterogeneity: Mot applicable
Testfor averall effect: Z= 3.86 (P = 0.0001)

Total (95% CI) 277 1040 100.0%  2.37 [1.65, 3.41] <>
Total events a6 122

Heterogeneity: Chi®=9.22, df=5(P=010); F= 46%

Testfor averall effect: Z=4.68 (P = 0.00001)

Testfor subaroun differences: Chi*=5.19. df=1 (P =002 F=80.7%

Bl4 £ 51ADX RHI TR E
Figure 4 Forest plot of fever and IAD

0.01 0.4 10 100
Favours [experimental] Favours [control]

PNULS > NS Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
JI5IEEE2015 24 a7 10 84 288% 4538[2.31,1247 —
FEEEREE2016 0 1 17 42 08% 7.53[0.30,191.63] >
L E2016 N 68 13 102 348% 4874[270,1217] ——
TEiEPnEE2013 30 63 15 108 356% 5.64[270,11.77] —u—
Total (95% Cl) 189 706 100.0%  5.61[3.60,8.75] <
Total events 85 55

e i _ _ SEo f } } {
Heterogeneity: Chi*=0.04, df= 3 (P =1.00); F= 0% 001 01 10 100

Test for overall effect: Z=7.62 (P = 0.00001) Favours [experimental] Favours [control]

BEls KIEXZESIADX RHIFHE

Figure S Forest plot of fecal incontinence and IAD
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WO R e i Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
MaZE2017 738 23 66 175%  0.42[016,1.11] —
FIEIEE 2015 g 34 24 41 237%  018[0.07,049 —
EEEI016 12 388 g 25 1ME6%  013[0.04,040 -
HiEmE2013 16 125 8 16 158%  015[0.05, 0.45) -
MrEmE207 8 62 24 43 MA5%  012[0.05 031 —
Total (95% Cl) 652 191 100.0%  0.19[0.12,0.31] -
Total events A1 84 . .

Heteroneneity. Chi®= 4.32, df=4 (P=0.36), F=7%

Testfor overall effect, 2=6.85 (P < 0.00001) oot 01 f 10 100

Favours [experimental] Favours [control]

El6 K{EMIR S1ADX RRIFRME
Figure 6 Forest plot of character of stools and IAD

PN TS Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events  Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
YanZ2016 17 175 i 206 23.0% 3.591.38,9.31) —
TIEIBE2015 8 23 26 18 229% 1.8810.72, 4.94] T
BRI 15 a0 2 323 19.0% 32101[7.19,143.39) —_—
HiEnE2013 17 44 28 127 24.4% 2.23[1.06, 4.66) — &
PREREE2014 7 40 0 82 107% 213.89[12.25 3735.30) E—
Total (95% Cl) in2 826 100.0% 6.46 [1.94, 21.52] i
Total events 84 f2 . .

Heterogeneity: Tau®= 1.40; Chi*= 21.69, df= 4 (P = 0.0002); #=82%

Testfor overall effect Z=3.04 (P=0.002) oot 01 ! 0 100

Favours [experimental] Favours [control]

El7 K/IMERZEEIADXK RHIFRKE

Figure 7 Forest plot of double incontinence and IAD

HEFRyPA JEdEFR»4A 0Odds Ratio Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% CI M-H, Random, 95% CI
9.1.1 IADSIZ#f T B
BREHEEED014 14 40 13 52 13.8% 1.62 [0.65, 3.99] —
FEmE05 40 69 10 69 14.9% 8.14[3.57,18.54] e
2T a 149 25 106 11.4% 1.16[0.38, 3.53] I
aREmEZEE2016 26 a7 18 113 16.2% 4.43[2.14,914] —
Subtotal (95% Cl) 185 340 56.3% 3.03 [1.30,7.02] =T
Total events 85 66

Heterogeneity: Tau*=0.53; Chi*=11.02, df= 3 {P=0.01); F=73%
Test for overall effect Z=2.58 (P = 0.010)

91.2 Hilizgi TR

BIEFRE2013 1747 28 124 16.2% 1.94 [0.94, 4.03] —
VanZ2016 4 Bl 18 310 11.3% 1.14[0.37, 3.49] e —
LongZE2012 2377 16 94 16.2% 2.08[1.00, 4.29] ——
Subtotal (95% CI) 185 528 43.7% 1.82 [1.14, 2.90] >
Total events 44 62

Heterogeneity: Tau®= 0.00; Chi*= 0.83, df= 2 (P = 0.66); F= 0%
Testfor overall effect: Z=2.51 (P = 0.01)

Total (95% CI) 370 868 100.0% 2.40 [1.43, 4.05] <>
Total events 128 128

e argon G o0, 470 o e i i
Testfor subaroun differences: Chi*= 1.07. df=1 (P = 0.30. F= 6.8% Favours [experimental] Favours [control]

8 #EFR R SIAD X R TR K E
Figure 8 Forest plot of diabetes and IAD
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AR R IR IT R A PR R L BER A
FEEEER . MLboE A RE W, Kbyt R . i
AL HLAGE 5 E T R R RS P<o0.10,
PER ST BAFAE S e, P i STk i5 19t
AR XTTAD KRR SZ I, 4 5 8 R | b E R
E Ah2 WA A7 & R S, Par il o036,
0.45, Rk H & RN B R 4 B, 4 545 #)
OR=3.67, 95%CI=2.38~5.66, Z=5.90, P<0.01A
OR=1.09, 95%CI 0.58~2.06, Z=0.28, P=0.78,
S SCHRAR ST T HLMGE X TAD & AE B9 5200, Stata
BRI 23 BT H 7 Ma 25 PR 5 g S Bk SR UL (1819)
HEBR S5 AT S B ME A B A5 P=0.63, >R & 22 %00 A5
By M3 3 OR=2.87, 95%CI 1.70~4.86, Z=3.94,
P<0.01. 43546 3% SCHR A4k SCHk b B T 28 [ i
F 5 XT T IAD K AR, PEAT BB 73 B 45

SR BRI 1) 25 R R . Meta 2 AT
N EER] L Pk R AR A IR RO B A g
=Y (K10~12),
2.3.4 AIRAFF IR 4 FEARAT IAD R A M % m

T 8B 43 00 58 9 AR B IS FR fE AN G —
Hile 2w 3 5 D2 g A T S i I 1A 1KY
SCHRIEAT A3 M o S5 R B A RN A Gt X
(F13) . I AARWEFE BT 5346 45 I 2 A Bradeni 4y
MIPATIESY, 25K BARA G I FE L (F14~15).
Braden¥F 43/ M1 de. 7 S5 i E Bl &, AR i BradeniF
STNERESE O, W N A KBradeniF-43 2 IAD
KA E G L M PATIE 2 HE G — b REAS B A
2R K SCHk DR S B P=0.20, [ AL
BER A IR 2R oY, 45 B /RWMD=3.83,
95%CI 3.33~4.32, Z=15.14, P<0.01; SFRitE® K
(P<0.01),

Meta-analysis estimates, given named study is omitted

SCik | Lower CI limit O Estimate | Upper CI limit
Mg Jooro @
RS | oo o
VEHFMEAE [ e O
BRI | o SV
Maetal RN N OSSPSR |
0.83 1.04 1.35 1.75 2I.42
B9 HliHiE SIEFREUE S 7 cifi
Figure 9 Sensitivity analysis of mechanical ventilation
456 W S B Odds Ratio 0dds Ratio
Study or Subqroup  Events  Total  Events Total Weight M-H, Fixed. 95% CI M-H, Fixed, 95% CI
MaZe2017 14 48 15 A5 BA9%  1.1B[0.A0 279 ——
YanZE2016 3 20 19 283 118%  254[0.68 9.46) T
HAEE 2016 24 41 26 B8 323%  4.00[1.74,9.17) ——
Total (95% Cl) 10 M7 100.0% 2.25[1.32,3.84] L 4
Total events 47 il
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Figure 10 Forest plot of corticosteroids and IAD
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Figure 11 Forest plot of antibiotics and IAD
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12 BRI 51ADX R TR E
Figure 12 Forest plot of tube feeding and IAD

Test for averall effect: Z=5.07 (P = 0.00001)

E13 % B EBKFS5IADX RHFRWE
Figure 13 Forest plot of level of albumin and IAD
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Figure 14 Forest plot of Braden scores and IAD

Favours [experimental] Favours [control]
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15 PATIT 4> 5IAD X R K FR W B
Figure 15 Forest plot of PAT scores and IAD
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