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Effectiveness of Prophylactic Dressings to Prevent Pressure Injury : A Meta-analysis
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Purpose: This meta-analysis was done to identify the effectiveness of prophylactic dressings to prevent pressure injury in healthcare
facilities. Methods: The search strategy was designed to retrieve studies published in English across PubMed, CINAHL, and Co-
chrane Central Register of Controlled Trials as well as in Korean across KMbase, KoreaMed, KISS, RISS, and NDSL between 2010
and 2020. All adult participants were 18 years or over. Inclusion criteria were randomized or non-randomized controlled trials. Two in-
dependent reviewers conducted quality assessments of the included studies by the RoB or RoBANS 2.0. A Review Manager 5.4.1
was used to analyze effect sizes based on intention-to-treat analysis and to identify possible sources of heterogeneity among the
studies. Results: Overall, the ten studies were judged to be of moderate quality due to visibility of the intervention, blinding was rare.
Al studlies were included in the meta-analysis (total n=2689) and demonstrated homogeneity (°=0%). Meta-analysis revealed an over-
all effect in favour of the intervention (RR=0.19, 95% CIl 0.13~0.28). Conclusions: The meta-analysis provides high evidence of the ef-
fectiveness of a prophylactic dressing to prevent pressure injury, with an overall relative risk indicating that the intervention decreases
pressure injury risk by 81%.
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80 Duplication

» 3 Korean studies
» 77 English studies

136 Not inclusion criteria

~

10 Irrelevant outcomes

« 3 Property of dressing

« 1 Care bundle with dressing

+ 2 Comparison of two dressings
+ 4 Not valid measurement

13 Not RCT or non—RCT

+ 1 QI project

» + 2 Panel/Delphi study

+ 4 Systematic review

« 2 Observational studies

+ 1 Descriptive studies

+ 2 Case studies

« 1 Editorials, comments

3 Not medical facilities for setting
2 Not patients for subject
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{ 10 Included in Primary Analysis
Figure 1. PRISMA flow diagram: search and study selection.
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Table 1. Descriptive Summary of the Included Studies (N=10)
Design Sample Setting . : . o
Authors (year) Final analysis (Exp./Con) (Country) Intervention Follow-up period Significance (p)
Brindle & Wegelin NRCT 85 ICU Five-layer foam dressing Duration of ICU stay Not sig. (>.058)
(2012) PP analysis (50/35) (USA) (Mepilex® Border) at sacrum
Santamaria et al. RCT 440 ICU Five-layer foam dressing Duration of ICU stay Sig. sacrum (.05)
(2013) [TT analysis (219/221) (Australia) (Mepilex® Border) at sacrum heel (.002)
Park NRCT 102 ICU Five-layer foam dressing Duration of ICU stay Sig. (<.033)
(2014a) [TT analysis (52/50) (Korea) (Mepilex® Border) at sacrum (@ maximum of 9 days)
Park RCT 64 ICU Hydrocolloid containing Ceramide Duration of ICU stay Not Sig (.805)
(2014b) [TT analysis (32/32) (Korea) dressing (Remois Pad®) (@ maximum of 7 days)
on both trochanter
Santamaria et al. NRCT 302 ICU, ED Five-layer foam dressing Duration of ICU stay Sig. (.004)
(2015) PP analysis (150/152) (Australia) (Mepilex® Border) at heel
Kalowes et al. RCT 366 ICU Five-layer foam dressing Duration of ICU stay Sig. (.01)
(2016) [TT analysis (184/182) (UsA) (Mepilex® Border) at sacrum
Santamaria et al. RCT 288 Nursing home  Five-layer foam dressing 4 weeks or untill Sig. (.001)
(2018) PP analysis (138/150) (Australia) (Mepilex® Border) at sacrum, heel discharge/death
Forni et al. RCT 359 Hip fx. in elderly  Multi-layered hydrocellular foam Duration of ICU or a Sig. (.001)
(2018) [TT analysis (177/182) (Italy) dressing (Allevyn Life®Sacrum) maximum of 8 days
at sacrum
Leeetal RCT 66 ICU Silicone adhesive dressing Duration of ICU stay Sig. (.006)
(2019 PP analysis (35/31) (Korea) (Allevyn Gentle Border®)
at sacrum
Hahnel et al. RCT 422 ICU Five-layer foam dressing Duration of ICU stay Sig. (.001)
(2020) PP analysis (212/210) (Germany) (Mepilex® Border) at heel, sacrum

RCT=randomized controlled trial; NRCT=non-randomized controlled trial; ITT=intention-to-treat; PP=per-protocol; Exp.=experimental group; Con.=control group;
ICU=intensive care unit; ED=emergency department.
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() Low risk of bias
@ Unclear risk of bias
®) High risk of bias

Brindle & Wegelin. 2012

Fornietal. 2018

Hahnel et al. 2020

Kalows et al. 2016

Lee etal. 2019

Park. 2014a

Park. 2014h

Santamaria etal. 2013

Santamaria etal. 2015

PE®OHIPOEEI®® (S) | Selective reporting (reporting bias)

PIREIEIIE® @ @ @ Blinding of outcome assessment (detection bias)
OO ®H[®|®|O @ |0 |G | () | ncomplete outcome data (atrition bias)
OO |IOIO|I®|®|®|R |oterbias

@ @ @ @ () @ @ @ @ @ Blinding of participants and personnel (performance bias)

@ @ @ @ @ @ @ @ @ @ Random sequence generation (selection bias)
@O ® @O |O|@ | @ |@® | () |Alocation concealment (selection bias)

Santamaria et al. 2018

Figure 2. Risk of bias assessment.
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Risk Ratio

Total Weight M-H.Fixed. 95% CI

Experimental Control

Study or Su Events  Total Events

Brindle & Wegelin. 2012 1 56 8 33 57%
Santamaria etal. 2013 7 219 27221 16.3%
Park. 2014a 3 52 23 50 14.2%
Park. 2014hb 1 32 4 32 24%
Santamaria etal. 2015 0 191 14 21 8.2%
Kalows etal. 2016 1 184 7182 43%
Fornietal. 2018 8 177 28 182 16.8%
Santamaria etal. 2018 3 150 16 155  9.6%
Leeetal 2018 1 36 9 35 55%
Hahnel etal. 2020 6 238 28 237 17.0%
Total (95% Cl) 1335 1354 100.0%
Total events 31 164

Heterogeneity. Chi*= 4.62, df=9(P=0.87), F=0%

Test for overall effect: Z= 8.76 (P < 0.00001)

Experimental Control

Study or Subgrou| Events

Brindle & Wegelin. 2012 1 56 8 39 78%
Santarnaria etal. 2013 7 219 27 2211 221%
Park. 2014a 3 52 23 50 19.3%
Park. 2014hb 1 32 4 32 33%
Santarnaria et al. 2015 0 191 14 221 11.1%
Kalows etal. 2016 1 184 7 182 58%
Leeetal 2019 1 36 9 35 75%
Hahnel etal. 2020 B 238 28 237 231%
Total (95% CI) 1008 1017 100.0%
Total events 20 120

Heterogeneity. Chi*=3.46, df=7 (P=0.84), F= 0%

Testfor overall effect: Z= 7.69 (P < 0.00001)

0.09(0.01, 0.67)
0.26 (012, 0.59)
013 (0.04, 0.39)
0.25[0.03,2.12]
0.04 [0.00, 0.66]
0.14(0.02,1.14]
0.29(0.14, 0.63]
0.19 [0.06, 0.65)
0.11(0.01, 0.81)
0.21[0.09, 0.51)

0.19[0.13,0.28]

Risk Ratio

Total Events Total Weight M-H. Fixed. 95% CI

0.09 [0.01, 0.67]
0.26[0.12, 0.59]
0.13[0.04,0.39)
0.25[0.03,2.12]
0.04 [0.00, 0.66]
0.14[0.02,1.14]
0.11[0.01,0.81]
0.21 [0.09, 0.51)

0.17 [0.11, 0.26]

(@) All studies intention-to-treat (n=2689)

(b) Studies in intensive care units (n=2025)

H4s| - YR -
Risk Ratio
M-H, Fixed, 95% Cl
.
.
e
-
e
*
0.002 04 10 500
Favours [experimental] Favours [COmI’Ol]
Risk Ratio
M-H, Fixed, 95% CI
.
e
e
L
0.002 0.1 10 500

Favours [experimental] Favours [control]

(c) Studies in non-intensive care units (n=664)

Experimental

Control

Risk Ratio

Total Events Total Weight M-H. Fixed. 95% CI

Risk Ratio
M-H, Fixed, 95% C|

Santamaria etal. 2018 3 150
Forni etal. 2018 8 177
Total (95% CI) 327
Total events 11

16
28

44

Heterogeneity: Chi*=0.33, df=1 (P = 0.57); F=0%

Testfor overall effect Z= 4.14 (P < 0.0001)

155 36.3%
182 B3.7%

337 100.0%

019 [0.06, 0.65]
0.29(0.14,0863]

0.26 [0.14, 0.49]

0.002 01 1 10

Favours [experimental] Favours [control]

(d) Studies using silicone foam dressings (n=2195)

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H,Fixed, 95% Cl M-H, Fixed, 95% CI
Brindle & Wegelin. 2012 1 56 8 39 76%  009[0.01,067)
Santamaria et al. 2013 5 219 27 221 21.7%  0.19[0.07,0.48] —
Park 2014a 3 52 23 50 189%  013[0.04,039] —
Santamaria et al. 2015 0 1m 14 221 108%  0.04[0.00,0.68]
Kalows etal. 2016 1 184 7 182 57%  014[0.02,1.14] —_—
Santamaria et al. 2018 3 150 16 155 127%  0.19[0.06,0.65] —_—
Hahnel etal. 2020 [ 28 237 226%  0.21[0.09,051] —
Total (95% CI) 1090 1105 100.0%  0.16 [0.10, 0.25] <
Total events 19 123
Heterogeneity. Chi*= 214, df=6 (P = 0.91); F= 0% u’uuz 051 150 sn:n

Testfor verall efiect 2= 7.80 ¢ < 0.00001) Favours [expefimental] Favours [control]

(e) Studies using other dressings (n=294)

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup __Events _ Total Events Total Weight M-H, Fixed. 95% Cl M-H, Fixed, 95% CI
Park. 2014b 1 32 4 32 08% 0.25[0.03212) —
Fomietal. 2018 g 177 28 182 67.8%  0.29[0.14,0.63] —-
Leeetal 2019 1 36 9 35 224%  0.11[0.01,081) _—
Total (95% Cl) 245 249 100.0%  0.25([0.13,0.48] R
Total events 10 4
Heterageneity. Chi*= 0.85, df= 2 (P = 0.65); F= 0% o0z o -+ o

Testfor overall effect: 2= 4.09 (P < 0.0001) Favours [experimental] Favours [control]

Figure 3. Forest plot for pressure injury events and 95% Cl after application of prophylactic dressings.
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