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Context and Policy Issues 

Pressure ulcers are localized areas of damage to the skin and/or underlying tissue that 

result from high or prolonged pressure, or pressure in combination with friction, shear, or 

moisture.
1,2

 Risk factors include: age 65 years or older, decreased mobility, exposure to 

skin irritants, and impaired capacity for wound healing.
2
 Pressure ulcers occur most 

frequently among the elderly, due to reduced subcutaneous fat and capillary blood flow, 

and among individuals who cannot reposition themselves such as patients with prolonged 

hospital stay, who are undergoing surgery, or who have neurological deficits such as spinal 

cord injury.
2
 Pressure ulcers range in severity from mild damage and irritation to necrosis 

and are classified according to the depth of soft-tissue damage.
1,2

 

Despite good clinical practice, including regular repositioning and the use of support 

surfaces to redistribute pressure,
3,4

 pressure ulcers remain common; in Canada, the 

prevalence of pressure ulcers ranges from approximately 15.1% in community care to 

29.9% in non-acute settings, with an overall estimate of 26.0% across healthcare 

institutions.
5
 Pressure ulcers can lead to severe medical complications including local and 

systemic infections,
6
 can have a negative impact on the quality of life of affected 

individuals,
7
 and pose a substantial financial burden to the health care system.

3
  

To address this problem, polyurethane foam dressings are increasingly being used to 

protect areas such as the sacrum and heels that are vulnerable to pressure, friction, shear, 

and moisture.
1
 Although dressings are relatively inexpensive, it is important to determine 

whether sufficient clinical and cost-effectiveness has been demonstrated to warrant their 

widespread adoption in clinical practice. CADTH has previously reviewed the evidence for 

the clinical and cost-effectiveness of emerging technologies for the prevention of pressure 

ulcers.
8
 This report was limited to the acute care setting however, and no evidence for 

polyurethane foam dressings was captured.  

The purpose of this report is to examine the clinical effectiveness, cost-effectiveness, and 

evidence-based guidelines regarding the preventive use of polyurethane foam dressings in 

adult patients at risk for developing pressure ulcers in any setting. 

 

Research Questions 

1. What is the clinical effectiveness of polyurethane foam dressings for the prevention of 

pressure ulcers? 

2. What is the cost-effectiveness of polyurethane foam dressings for the prevention of 

pressure ulcers? 

3. What are the evidence-based guidelines regarding the use of polyurethane foam 

dressings for the prevention of pressure ulcers? 
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Key Findings 

Evidence from two systematic reviews and three primary studies suggested that 

polyurethane foam dressings may reduce the incidence of pressure ulcers in at-risk adults 

in most settings. In contrast, the use of foam dressings during the pre-operative period for 

individuals with traumatic spinal cord injury showed no benefit and possible harm 

compared to standard care in a single non-randomized study. The use of polyurethane 

foam dressings for pressure ulcer prevention may result in cost savings in the acute care 

hospital setting, but results from the single cost-benefit analysis may not apply outside of 

the Australian context and should be interpreted with caution. Two guidelines were 

identified that provide weak recommendations, based on variable quality evidence, to 

consider the application of a polyurethane foam dressing to bony prominences (e.g., 

sacrum and heels) for the prevention of pressure ulcers, in addition to all other prophylactic 

measures that are part of standard care. 

Methods 

Literature Search Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No methodological filters were applied to limit retrieval. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 01, 2012 and March 03, 2017.  

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

Table 1:  Selection Criteria 

Population Adult patients in any setting at risk for developing pressure ulcers 

Intervention Polyurethane foam dressings 

Comparator Usual care/no use of prevention intervention, other types of pressure ulcer prevention interventions 

Outcomes Clinical effectiveness, safety, harms, cost-effectiveness, evidence-based guidelines 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies, economic evaluations, and guidelines 
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Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, or if 

they were not published in English, were duplicate publications, or were published prior to 

2012. 

Critical Appraisal of Individual Studies 

The included systematic reviews were critically appraised using the AMSTAR tool,
9
 clinical 

studies were critically appraised using the Downs and Black checklist,
10

 the economic 

evaluation was assessed using the Drummond checklist,
11

 and guidelines were assessed 

with the AGREE II instrument.
12

 Summary scores were not calculated for the included 

studies; rather, the strengths and limitations of each included study were described. 

Summary of Evidence 

Quantity of Research Available 

A total of 131 citations were identified in the literature search. Following screening of titles 

and abstracts, 100 citations were excluded and 31 potentially relevant reports from the 

electronic search were retrieved for full-text review. One potentially relevant publication 

was retrieved from the grey literature search. Of these potentially relevant articles, 23 

publications were excluded for various reasons, and 9 publications met the inclusion 

criteria and were included in this report. Appendix 1 describes the PRISMA flowchart of the 

study selection. Additional references of potential interest are provided in Appendix 7. 

Summary of Study Characteristics 

Additional details regarding the characteristics of included publications are provided in 

Appendix 2. 

Study Design 

Two systematic reviews (SRs) were identified regarding the clinical effectiveness of 

polyurethane foam dressings for the prevention of pressure ulcers in a variety of care 

settings.
7,13

 The reviews included literature searches up to 2015 (one restricted from 2000 

onward),
13

 were published in 2015
7
 and 2016

13
, and included 14 and four relevant studies, 

respectively. Both SRs included randomized controlled trials (RCTs) and quasi-

experimental studies. There was overlap in the studies included in the SRs (Appendix 6). 

Four primary studies regarding the clinical effectiveness of polyurethane foam dressings 

were identified.
6,14-16

 One was an open-label RCT
14

, two used non-randomized interrupted 

time series designs
6,16

, and one was a prospective open-label sham comparison study.
15

 

One economic study that included a cost-benefit analysis was identified.
3
 

Two evidence-based guidelines
4,17

 were identified regarding polyurethane foam dressings 

for the prevention of pressure ulcers. Both guidelines were informed by SRs (although only 

one SR was published), and both guidelines provided levels of evidence according to an 

evidence hierarchy. Only one guideline included ratings of the strength of the 

recommendations.
4
 Grading scales of the included guidelines are provided in Appendix 5. 

Recommendations were consensus-based for both guidelines. 
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Country of Origin 

The SRs were led by authors based in Australia
13

 and China.
7
  

The open-label RCT was conducted in the United States,
14

 the non-randomized interrupted 

time series studies were conducted in Canada
6
 and the United States,

16
 and the 

prospective open-label sham comparison study was conducted in Japan.
15

 

The economic evaluation was conducted in Australia.
3
 

One evidence-based guideline
4
 was developed in collaboration between the National 

Pressure Ulcer Advisory Panel (NPUAP) in the United States, the European Pressure Ulcer 

Advisory Panel (EPUAP) in the United Kingdom, and the Pan Pacific Pressure Injury 

Alliance (PPPIA) with representation from Australia, Hong Kong, New Zealand and 

Singapore. The other guideline was developed by a consensus panel comprised of a group 

of experts in pressure ulcer prevention and treatment from Australia, Portugal, the United 

Kingdom, and the United States, and was published by Black et al.
17

 

Patient Population 

One SR included adults (18 years or older) managed in intensive or critical care units.
13

 

The other SR included adults in any care settings, including: cardiology, neurology, 

orthopedics, surgery, geriatrics, emergency units, operating theaters, intensive care units 

(ICUs), and skilled nursing facilities.
7
  

The open-label RCT included critically ill adults patients admitted to cardiac, medical, 

surgical, and trauma ICUs without existing pressure ulcers or skin damage.
14

 One non-

randomized interrupted time series study included patients who sustained a traumatic 

spinal cord injury (SCI) and had surgery in a single level-1 SCI-specialized trauma centre.
6
 

The other non-randomized study included patients admitted to the ICU without existing 

pressure ulcers.
16

 The prospective open-label sham comparison included patients aged 20 

years or older who were undergoing elective spinal surgery in the prone position.
15

 

The economic evaluation
3
 was based on a single effectiveness RCT that included patients 

older than 18 years who were admitted to the emergency department and subsequently 

transferred to the ICU for critical illness and/or major trauma who did not have existing 

sacral/heel trauma or pressure ulcers. 

The guidelines from the NPUAP, EPUAP and PPPIA
4
 apply to individuals of all ages who 

are at risk of developing pressure ulcers. The intended users are health care professionals 

or organizations (e.g., hospitals) who would be caring for patients at risk of developing 

pressure ulcers. The guidelines by Black et al.
17

 apply to high-risk patients in the 

emergency department, ICU, and operating room; the intended users were not explicitly 

specified. 

Interventions and Comparators 

In the SRs, the prophylactic foam dressing intervention was compared to standard care or 

hydrocolloid dressings.
7,13

 The foam dressings used in the primary studies were multi-layer 

foam dressings, with or without a silicone border.  

In the primary clinical studies, the interventions were multi-layer foam dressings  applied to 

the sacrum during the pre-operative period,
6
 within 24 hours of admission and for duration 

of stay in the ICU plus standard care,
14,16

 or applied to the left side of the chest and iliac 
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crest during surgery in the prone position.
15

 Comparators were use of a gel mattress during 

the pre-operative period,
6
 standard care,

14,16
 or polyurethane film dressing applied to the 

right side of the chest and iliac crest during surgery in the prone position.
15

 

The economic study evaluated the costs and benefits of applying a soft silicone multi-

layered foam dressing to the sacrum and heels in addition standard care compared to 

standard care alone.
3
 

The guidelines from the NPUAP, EPUAP and PPPIA
4
 considered the following prophylactic 

measures for the prevention of pressure ulcers: developing and implementing a risk-based 

prevention plan, preventive skin care (avoiding positioning on the individual on an area of 

erythema, keeping the skin clean and dry, use of a pH-balanced skin cleanse, avoiding 

massage or vigorous skin rubbing), developing and implementing an individual continence 

management plan (cleansing the skin promptly, protecting the skin from exposure to 

excessive moisture, use of skin moisturizer to hydrate dry skin, avoiding dimethyl sulfoxide 

cream), and emerging therapies for prevention of pressure ulcers (microclimate control, 

prophylactic dressings, use of silk-like fabrics rather than cotton or cotton-blend fabrics, 

electrical stimulation of the muscles in spinal cord injured individuals). The eligible 

comparators were not specified for the Black et al.
17

 guidelines.  

Outcomes 

The outcomes considered in the SRs were the number or incidence of pressure ulcers.
7,13

 

The length of follow-up ranged from post-surgery to 8 weeks, but was unclear or not 

specified in 9 out of 16 included primary studies. The severity of pressure ulcers 

(category/stage) was not reported in either SR. 

In the primary studies, the clinical outcomes were incidence
6,14,16

 and severity
6
 of hospital-

acquired pressure ulcers (HAPU), or incidence of intraoperatively-acquired pressure ulcers 

(IAPU).
15

 

The relevant costs in the economic evaluation were: marginal cost associated with the 

application of prophylactic dressings in the intervention group (materials and labour), 

treatment costs of pressure ulcers in both groups, and average costs per person in both 

groups.
3
 All costs were in Australian dollars.

3
 

The outcomes of interest in the guidelines from the NPUAP, EPUAP and PPPIA
4
 were: 

incidence of facility-acquired pressure ulcers, development of a new pressure ulcer, 

Category/Stage I or greater pressure ulcer or equivalent (according to the International 

NPUAP/EPUAP classification system),
2,4

 and effectiveness of prophylactic measures. The 

outcomes reported in the Black et al.
17

 guidelines were: incidence of pressure ulcers, and 

pressure ulcer rates. 

Summary of Critical Appraisal 

Additional details regarding the strengths and limitations of included publications are 

provided in Appendix 3. 

Systematic Reviews 

Strengths of both SRs
7,13

 included the use of comprehensive literature searches, 

systematic assessment of the scientific quality of included studies, and assessment of 

statistical heterogeneity when it was deemed clinically appropriate to combine studies. 

However, heterogeneity was not reported for all comparisons in the review by Huang and 
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et al.,
7
 making it difficult to assess the appropriateness of pooling data, and for some meta-

analyses the clinical similarity of patients was questionable (e.g., combining results for 

patients undergoing surgery with those in an ICU). Study screening and data extraction 

were performed in duplicate in the review by Huang et al.
7
, but methods were not specified 

in the review by Tayyib and Coyer.
13

 The review by Tayyib and Coyer
13

 was further limited 

in that the numerical values reported in the abstract did not match those reported in the 

results section, and no  funding information or conflict of interest declarations were reported 

for the individual studies and the review authors. Limitations common to both SRs were: 

limited provision of characteristics of included studies (e.g., no information on important 

population characteristics including age, race, socioeconomic data or disease status), the 

absence of a list of excluded studies, and no assessment of publication bias.
7,13

 

Clinical Studies 

The open-label RCT was generally well-conducted and reported; the study objective, 

inclusion and exclusion criteria, intervention, comparator, and outcomes were clearly 

described.
14

 Block randomization (1:1) was used to assign patients to the intervention or 

control groups, however whether treatment allocation was concealed was not reported. 

Analyses were appropriately conducted and main findings clearly described. The primary 

limitation was a lack of blinding; although it would have been difficult to blind study 

participants to the intervention they received, failing to blind the outcome assessors could 

have resulted in detection bias. 

The prospective open-label sham comparison study was similarly well-conducted and 

reported.
15

 A key strength of this study was that the intervention was evaluated using 

within-patient comparisons. However, the intervention dressings were applied to the left 

side of the patient and control dressings applied to the right side for the duration of the 

surgery (location not counterbalanced between patients), and no attempt was made to 

blind the study outcome assessors which may have led to in detection bias. The incidence 

of pressure ulcers at one week post-surgery was obtained by chart review, which would 

have circumvented this limitation, however data for this time point were not reported. 

The quality of the two non-randomized interrupted time series studies was variable.
6,16

 In 

the study by Richard-Denis et al.,
6
 the study objective, inclusion and exclusion criteria, 

intervention, comparator, and outcomes were clearly described. Distributions of principle 

confounders were clearly described, were not different between groups, and were 

controlled for appropriately in the analyses.
6
 The main findings were clearly described.

6
 In 

contrast, in the study by Walsh et al.,
16

 patient characteristics were inadequately reported 

(e.g., no information on factors such as sex or disease status), there was insufficient 

information provided on the historical comparison (e.g., number of patients), no potential 

confounders were considered, and there were no statistical comparisons. Limitations 

common to the two non-randomized studies were: lack of blinding of study participants and 

outcome assessors, no measurement of compliance with the intervention or other 

preventive measures included in standard care, no information provided on the validity and 

reliability of the main outcome measures, no consideration of adverse events, and no 

performance of a power calculation.
6,16

 

Economic Evaluation 

The single economic evaluation was a cost-benefit analysis.
3
 Strengths included a clear 

research question and appropriate intervention and comparator, outcome measures, 

analysis perspective, and form of economic evaluation used. The effectiveness estimates 
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were from an RCT that utilized intention to treat analyses, the methods for estimation of 

quantities and unit costs were described, and the quantities of resource use were reported 

separately from their unit costs. A limitation of the economic study was that patients were 

only followed for the duration of stay in the hospital, and therefore the pressure ulcer 

treatment costs were likely significantly underestimated. However, since pressure ulcer 

incidence was greater in the control group, this approach was likely to underestimate the 

cost difference between groups. In addition, no modelling was used and the findings from 

the RCT cannot be extended to reflect what might happen in a different clinical setting or 

population. The findings may not apply outside of the Australian context. 

Guidelines 

The methodological rigour of the two evidence-based guidelines
4,17

 was variable; the 

guidelines from the NPUAP, EPUAP and PPPIA were of high quality.
4
 The guidelines from 

the NPUAP, EPUAP and PPPIA had a clearly defined scope and purpose, stakeholder 

involvement, rigour of development, consideration of applicability, and evidence of editorial 

independence.
4
 The guidelines from the NPUAP, EPUAP and PPPIA were limited by lack 

of provision of a procedure for updating the guideline, and minimal consideration of the 

potential resource implications of applying the recommendations.
4
 In contrast, the scope 

and purpose of the guidelines by Black et al.
17

 were unclear; there was no indication of 

stakeholder involvement; the criteria for selecting and evaluating the evidence and for 

formulating the recommendations were unclear; whether side effects and risks were 

considered was not reported; there was no mention of external review or of a procedure for 

updating the guideline; and there was no discussion of whether applicability was 

considered or a declaration of editorial independence. The literature review that informed 

the guidelines by Black et al.
17

 was not published. 

Summary of Findings 

A detailed summary of study findings and recommendations is provided in Appendix 4. 

1. What is the clinical effectiveness of polyurethane foam dressings for the prevention of 

pressure ulcers? 

Two SRs
7,13

 and four primary clinical studies
6,14,16,18

 were identified that provided evidence 

on the clinical effectiveness of polyurethane foam dressings for the prevention of pressure 

ulcers. In general, the evidence regarding the clinical effectiveness of polyurethane foam 

dressings was favourable.
7,13-16

  

In the first SR, pooled results from three trials demonstrated a significantly lower incidence 

of sacral pressure ulcers among patients in intensive or critical care with foam dressings 

compared to those with standard care (odds ratio [OR] = 0.12; 95% CI, 0.05 to 0.29).
13

 

Results from two quasi-experimental studies could not be pooled, but both demonstrated a 

lower incidence of heel pressure ulcers among those with foam dressings compared to 

those with standard care in the intensive or critical care setting.
13

 

In the second SR, pooled results from 11 trials, among patients at risk of pressure ulcers in 

any setting, demonstrated significantly fewer pressure ulcers in those with foam dressings 

compared to those with standard care (relative risk [RR] = 0.17; 95% CI, 0.12 to 0.26).
7
 The 

same was true of patients at risk of pressure ulcers who were undergoing non-invasive 

positive-pressure ventilation specifically (2 trials; foam dressings versus standard care: RR 

= 0.13, 95% CI, 0.05 to 0.36).
7
 Pooled results from four trials demonstrated significantly 
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fewer pressure ulcers among those with foam dressings compared to those with 

hydrocolloid dressings in any setting (RR = 0.16; 95% CI, 0.07 to 0.38).
7
 

Results from three primary studies also provided support for the benefit of prophylactic 

foam dressings in the ICU
14,16

 or elective spinal surgery setting
15

. Pressure ulcer severity 

was examined in one of these studies, and was found to be reduced in those with a 

prophylactic multi-layer foam dressing compared to standard care.
14

 

In contrast, in patients who underwent surgery for a traumatic SCI, the use of multi-layer 

foam dressings in the pre-operative period had no effect on pressure ulcer development or 

severity in comparison to placement on a gel mattress.
6
 In addition, in patients with 

complete tetraplegia, but not complete paraplegia, the incidence of sacral pressure ulcers 

was greater in the intervention versus control group (OR = 17.72; 95% CI, 1.77 to 177.80). 

2. What is the cost-effectiveness of polyurethane foam dressings for the prevention of 

pressure ulcers? 

One economic study was found that identified the cost-benefit of using soft silicone multi-

layer foam dressings for the prevention of pressure ulcers in the emergency department 

and ICU.
3
 The cost-benefit analysis was conducted from the perspective of the Australian 

health care sector. Taking into account the significant reduction in pressure ulcer incidence 

rate in the intervention versus control group (3.1% versus 13.1%, P = 0.001; N = 440), the 

average marginal cost associated with the intervention (dressing material and labour costs; 

A$36.61/person), and the average treatment cost per pressure ulcer (A$1,103.52), the 

average net cost of the intervention (A$70.82/patient) was significantly lower than that of 

the control (A$144.56/patient). In other words, the intervention cost was offset by lower 

downstream costs of pressure ulcer treatment. These findings were robust to examinations 

of the uncertainty of cost estimates for pressure ulcer prevention (sensitivity analyses). 

3. What are the evidence-based guidelines regarding the use of polyurethane foam 

dressings for the prevention of pressure ulcers? 

Two evidence-based guidelines produced by the NPUAP-EPUAP-PPPIA
4
 and Black et al.

17
 

were identified that provide recommendations regarding the use of polyurethane foam 

dressings for the prevention of pressure ulcers in all at-risk individuals
4
 or in high-risk 

patients in the emergency department, ICU, and operating room.
17

 Despite the differences 

in quality of the two guidelines, the recommendations were similar.  

Both guidelines recommended considering applying a polyurethane foam dressing to bony 

prominences, such as the sacrum and heel, for the prevention of pressure ulcers, in 

addition to all other prophylactic measures that are part of standard care.
4,17

 The guidelines 

by Black et al. recommended the use of a “five-layer soft silicone bordered foam dressing” 

specifically.
17

 Both guidelines provided recommendations for implementation, including 

factors to consider when selecting a dressing (size, ease of application and removal),
4,17

, a 

recommendation to apply the dressing to dry intact skin,
17

, and consideration of the ability 

of the dressing to manage microclimate (i.e., moisture).
4
 Both guidelines recommended 

assessing the skin on a regular basis,
4,17

 and changing the dressing if it becomes 

“damaged, displaced, loosened or excessively moist”
4
 or “in accordance with institutional 

policy and manufacturers recommendations or as clinically indicated.”
17

 The guidelines by 

Black et al. also specifically recommended against the use of emollients or other barriers 

because these prevent dressing adhesion to the skin, and recommended considering 
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discontinuation of the dressing as the patient’s risk for pressure ulcer development 

decreases (e.g., when a patient is ambulatory after surgery).
17

 

The guidelines produced by Black et al.
17

 also contained recommendations for the use of 

prophylactic dressings in specific situations. In particular, it was recommended that five-

layer soft silicone bordered foam dressings be considered for the buttocks, sacrum and 

heels prior to prolonged procedures or events when the patient cannot move or be moved 

from the supine position, or when the head of the bed must be continuously elevated, and 

that prophylactic dressings be considered for the heels for patients at risk of shear injury.
17

 

The overall quality of evidence that informed the guidelines was rated as weak to strong.
4,17

 

Only the guidelines from the NPUAP, EPUAP and PPPIA included ratings of the strength of 

the recommendations, and with the exception of the recommendation for dressing 

replacement, all recommendations were rated as “weak”.
4
 

Limitations 

The main limitations of this review are related to limited study populations and 

generalizability of findings. Information on patient age was not provided in either SR
7,13

, 

and the mean patient age was approximately 65 years or older in primary studies with 

adults in ICUs or undergoing elective surgery.
14,16,18

 Increasing age is a known risk factor 

for pressure ulcer development
1
 and results may not be generalizable to younger adults. In 

addition, generalizability of findings to the Canadian population is uncertain, since with one 

exception
6
 the primary studies (including those captured in the SRs) were conducted in 

other countries where the “standard care” comparator may be different (Australia,
7,13

 

China,
7
 Japan,

15
 South Korea,

13
 Spain,

7
 Sweden,

7
 Taiwan,

7
 and the United States

7,13,14,16
). 

In the SRs,
7,13

 there was substantial clinical heterogeneity (e.g., with respect to study 

setting [e.g., surgery, ICU], and length of follow-up [post-surgery to eight weeks]); whether 

pooling the results was appropriate is questionable and the external validity of the findings 

is unclear.  

Prophylactic foam dressings are thought to function by redistributing pressure, reducing 

friction and shear force to the skin, and managing the microclimate.
1
 The particular 

characteristics of the dressings (e.g., multiple layers of material, degree of permeability to 

oxygen and water vapour) are therefore anticipated to influence the effectiveness.
1,7

 No 

studies in the present report compared dressings with different structural characteristics 

(e.g., polyurethane foam dressings with or without a soft silicone border), and the 

comparative effectiveness of different types of prophylactic foam dressings remains 

unclear. In addition, the authors of the largest included SR
7
 cautioned that a number of the 

primary studies were sponsored by dressing manufacturers who may have had direct or 

indirect influence on the study findings. 

Evidence regarding the cost-effectiveness of polyurethane foam dressings for the 

prevention of pressure ulcers was limited. Only one cost-benefit analysis
3
 was identified 

and it is unclear whether the results can be applied outside of the Australian context. 

Finally, the guidelines provide weak recommendations based on evidence of varied 

quality.
4,17

 One of the guidelines was funded by a dressing manufacturer, and there was no 

declaration of editorial independence.
17

  

 



 

 
SUMMARY WITH CRITICAL APPRAISAL Polyurethane Foam Dressings for the Prevention of Pressure Ulcers 12 

Conclusions and Implications for Decision or Policy Making 

This report identified clinical and cost-effectiveness evidence and evidence-based 

guidelines regarding the use of polyurethane foam dressings for the prevention of pressure 

ulcers.  

In general, results from two SRs
7,13

 and three primary clinical studies
14-16

 provide support 

for the clinical benefit of prophylactic foam dressings in adults at risk of pressure ulcers in a 

variety of settings (e.g., emergency department, ICU, surgery). Overall, there were 

significantly fewer pressure ulcers in those with a prophylactic foam dressing compared to 

those with standard care
7,13-16

, or those with hydrocolloid dressings.
7
 Pressure ulcer 

severity was also found to be significantly reduced in those with a multi-layer foam dressing 

compared to standard care in one open-label RCT.
14

 In contrast, in one non-randomized 

study the use of a multi-layer foam dressing intervention in the pre-operative period was 

found to have no benefit compared to routine placement on a gel mattress in patients who 

underwent surgery for a traumatic SCI, and in a subgroup with complete tetraplegia the 

intervention was associated with increased incidence of sacral pressure ulcers.
6
 High-

quality randomized controlled studies with blinded objective outcome assessment are 

required to more definitively establish the clinical effectiveness of polyurethane foam 

dressings for the prevention of pressure ulcers. In addition, the comparative effectiveness 

of different types of prophylactic foam dressings remains unclear.  

Evidence from a single economic study in Australia showed that the costs (material and 

labour) associated with prophylactic dressings were offset by lower downstream costs of 

pressure ulcer treatment in the acute care hospital.
3
 No evidence regarding the cost-

effectiveness of prophylactic polyurethane foam dressings in a Canadian setting was 

identified. 

Two evidence-based guidelines were identified that provide recommendations regarding 

the use of polyurethane foam dressings for the prevention of pressure ulcers.
4,17

 Based on 

low- to high-quality evidence, both guidelines provide weak recommendations to consider 

the application of a polyurethane foam dressing to bony prominences (e.g., sacrum and 

heels) for the prevention of pressure ulcers, in addition to all other prophylactic measures 

that are part of standard care.
4,17
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

100 citations excluded 

31 potentially relevant articles retrieved 
for scrutiny (full text, if available) 

1 potentially relevant 
report retrieved from 
other sources (grey 

literature, hand search) 

32 potentially relevant reports 

23 reports excluded: 
- irrelevant population (1) 
- irrelevant intervention (7) 
- irrelevant outcome (1) 
- already included in at least one of 

the selected systematic reviews (5) 
- published in language other than 

English (4) 
- irrelevant study design (non-

systematic review article, case 
study, budget impact) (5) 

9 reports included in review 

131 citations identified from electronic 
literature search and screened 
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Appendix 2: Characteristics of Included Publications 

 

Table A1: Characteristics of Included Systematic Reviews and Meta-Analyses  

Author, 
Publication 

Year, Country 

Types and 
Numbers of 

Primary Studies 
Included 

Population 
Characteristics 

Intervention(s) Comparator(s) 

Clinical 
Outcomes, 
Length of 
Follow-up 

Tayyib and 
Coyer 2016

13
 

Australia 

Four primary 
studies included: 
RCT (n=1), quasi-
experimental (n=3) 

Persons 18 years 
or older and 
managed in 
intensive or critical 
care unit 
 
Country setting: 
Australia, South 
Korea, United 
States 

Foam dressings  Standard care Incidence of 
sacrum and/or heel 
pressure HAPUs 
 
Length of follow-up 
not specified 

Huang et al. 
2015

7
 

China 

14 primary studies 
included: RCTs 
and quasi-RCTs 

Persons 18 years 
or older, in a 
variety of care 
settings: 
cardiology, 
neurology, 
orthopedics, 
surgery, geriatrics, 
emergency units, 
operating theaters, 
intensive care 
units, and skilled 
nursing facilities. 
 
Country setting: 
Australia, China, 
Spain, Sweden, 
Taiwan, United 
States 

Foam dressings  
 
-  

Standard care (13 
studies);  
 
Hydrocolloid 
dressings (4 
studies) 

Number/incidence 
of pressure ulcers 
(anatomical 
location not 
specified) 
 
Follow-up unclear, 
or ranged from at 
end of surgery to 8 
weeks 

HAPU = hospital-acquired pressure ulcer; RCT = randomized controlled trial. 
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Table A2: Characteristics of Included Clinical Studies 

 

First Author, 
Publication 

Year, Country, 
Study Name 

Study Design 
Patient 

Characteristics 
Intervention(s) Comparator(s) 

Clinical 
Outcomes 

Richard-Denis 
et al. 2017

6
 

Canada 

NRS: Interrupted 
time series design 

Patients who 
sustained a 
traumatic SCI 
above the L1-L2 
intervertebral disc 
and had surgery in 
a single level-I SCI-
specialized trauma 
centre 
 
N = 315 
Mean age ± SD = 
48.6 ± 19.3 years 

Multi-layer foam 
dressing applied to 
sacral-coccygeal 
area upon arrival in 
the emergency 
room until surgery 
(pre-operative 
period) 
 
Intervention period 
admissions:  
n = 89 

Placed on a foam 
stretcher pad with a 
viscoelastic 
polymer gel 
mattress in the pre-
operative period 
(historical control) 
 
Control period 
admissions:  
n = 226 

Occurrence of 
sacral PU (located 
on the sacrum, 
coccyx and/or 
gluteal cleft) 
developed during 
acute 
hospitalization;  
 
Severity of sacral 
PUs based on the 
NPUAP system 
(categorized as 
stages 1-4, 
suspected deep 
tissue injury, 
unstageable). 

Kalowes et al. 
2016

14
 

United States 

Open-label RCT 
 
1:1 block 
randomization was 
used to assign 
patients in groups 
of 2, 4, or 6 
patients to either 
the intervention or 
control groups 

Critically ill adult 
patients admitted to 
cardiac, medical, 
surgical, and 
trauma ICUs (score 
on Braden scale ≤ 
13, without existing 
sacral PUs or 
moisture-related 
skin damage 
and/or receiving 
end-of-life care or 
undergoing 
withdrawal of life-
sustaining 
treatments) 
 
N = 366 
Mean age ± SD = 
65.9 ± 17.0 years 

Multi-layer foam 
dressing applied to 
sacrum within 24 
hours of admission 
and for duration of 
stay in ICU 
(replaced every 3 
days or sooner if 
soiled or dislodged) 
plus standard care 
 
n = 184 

Standard care 
 
n = 182 

Incidence rate of 
HAPUs; 
 
Secondary 
outcomes: location 
and stage of 
HAPUs according 
to the NPUAP 
system 

Yoshimura et al. 
2016

15
 

Japan 
BOSS 

Prospective open-
label sham 
comparison 

Patients 20 years 
or older undergoing 
elective spinal 
surgery under 
general 
anaesthesia in the 
prone position 
using the Relton-
Hall frame 

Multi-layer silicone 
foam dressing 
applied to the left 
side of the chest 
and iliac crest after 
the induction of 
anaesthesia and 
for the duration of 
the surgery 

Polyurethane film 
dressing  applied to 
the right side of the 
chest and iliac 
crest after the 
induction of 
anaesthesia and 
for the duration of 
the surgery 

Incidence of IAPUs 
at 30-min post-
surgery and within 
1 week of surgery  
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First Author, 
Publication 

Year, Country, 
Study Name 

Study Design 
Patient 

Characteristics 
Intervention(s) Comparator(s) 

Clinical 
Outcomes 

(exclusion criteria: 
undergoing 
emergency 
surgery, presence 
of skin 
disorders/scars in 
chest/iliac crest 
areas, remarkable 
spondylosis 
deformation) 
 
N = 100 
Mean age ± SD = 
64.6 ± 15.6 years 

Walsh et al. 
2012

16
 

United States 

NRS: Interrupted 
time series design 

Patients admitted 
to the ICU who had 
no sacral PU on 
admission 
 
n = 69 
Mean age: 66 
years 

Silicone foam 
sacral dressing 
(replaced every 3 
days) plus standard 
care 
 
Intervention period 
admissions: 
n = 69 

Standard care 
(historical control) 
 
Control period 
admissions: 
n = unknown 

Incidence of HAPU 

BOSS = Border Operating room Spinal Surgery trial; HAPU = hospital-acquired pressure ulcer; IAPU = intraoperatively-acquired pressure ulcer; ICU 

= intensive care unit; NPUAP = National Pressure Ulcer Advisory Panel; NRS = non-randomized study; PU = pressure ulcer; RCT = randomized 

controlled trial; SCI = spinal cord injury; SD = standard deviation. 

 

Table A3: Characteristics of Included Economic Studies 

 

First Author, 
Publication 
Year, Country 

Type of 
Analysis, 
Perspective 

Study Population 
Intervention, 
Comparator, 
Outcomes 

Time 
Horizon 

Main Assumptions 

Santamaria et 
al. 2015

3
 

Australia 

Cost-benefit 
analysis 
 
Australian 
health care 
sector 

Patients older than 
18 years admitted to 
the ED and 
subsequently 
transferred to the ICU 
for critical illness 
and/or major trauma 
without pre-existing 
sacral/heel PUs or 
trauma to sacral/heel 
areas 

Soft silicone 
multilayered foam 
dressing applied to 
patients’ sacrum 
and heels plus 
standard care vs. 
standard care 
 
Outcomes: 
Marginal cost 
associated with 
the application of 
prophylactic 
dressings in the 
intervention group, 

Duration of 
patient stay 
in hospital; 
average 20 
days since 
development 
of PUs 

 The cost of providing 
standard care for PU 
prevention was equal 
between the two groups 

 Average years of 
experience of nursing 
staff was 5 years 
(labour cost varies 
according to 1 to10 
years of experience) 

 Labour cost of clinical 
staff for turning over the 
patients for dressing 
application/changes 
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First Author, 
Publication 
Year, Country 

Type of 
Analysis, 
Perspective 

Study Population 
Intervention, 
Comparator, 
Outcomes 

Time 
Horizon 

Main Assumptions 

treatment costs of 
PUs in both 
groups, average 
costs per person in 
both groups (all in 
Australian dollars) 
 

was not an additional 
cost of the intervention 
because patients 
received regular 
repositioning as part of 
standard care 

 Development of PUs 
does not change the 
length of stay in the 
hospital for critically ill 
patients; inclusion of 
inpatient bed-day costs 
as a resource not 
required 

ED = emergency department; ICU = intensive care unit; PU = pressure ulcer. 
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Table A4: Characteristics of Included Guidelines  

Objectives Methodology 

Target 
Population/ 
Intended 
Users 

Intervention 
and Practice 
Considered 

Major 
Outcomes 
Considered 

Evidence 
Collection, 
Selection 
and 
Synthesis 

Evidence 
Quality 
Assessment 

Recommendations 
Development and 
Evaluation 

Guideline 
Validation 

Black et al. 2015
17

 

Target 
population: 

high-risk 
patients in the 
emergency 
department, 
intensive care 
unit and 
operating room 
 
Intended 
users: Not 

specified 

5-layer 
(sacrum) and 
3-layer (heel) 
silicone 
bordered 
prophylactic 
dressings 

Incidence of 
pressure 
ulcers; 
pressure, shear 
and 
microclimate 

Electronic 
database 
searches 
(updated to 
September 
2012) and 
hand-
searching of 
conference 
proceedings; 
retrieved 
references 
screened by a 
single 
investigator; 
evidence 
summarized 
narratively 

Evidence rated 
using rating 
scheme 
provided in the 
guideline 
document 
(Levels A 
[highest] to C) 

Expert consensus 
based on review of 
review of literature 

None indicated 

NPUAP-EPUAP-PPPIA, 2014
4
 

Target 
population: 

Individuals of 
all ages who 
are at risk of 
developing 
pressure ulcers 
 
Intended 
users: 

Advanced 
practice 
nurses, allied 
health 
personnel, 
health care 
providers, 
hospitals, 
nurses, 
patients, 
physician 
assistants, 
physicians 

Prophylactic 
dressings 

Incidence of 
facility-acquired 
pressure 
ulcers; 
development of 
a new pressure 
ulcer; 
Category/Stage 
I or greater 
pressure ulcer 
or equivalent; 
reliability and 
validity of risk 
assessment 
tools; 
sensitivity and 
specificity of 
skin and tissue 
assessment 
methods; 
effectiveness of 
prophylactic 
measures 

Electronic 
database 
searches 
(updated from 
January 2008 
to July 2013); 
retrieved 
references 
screened by a 
methodologist; 
evidence 
summarized in 
tables 

Evidence rated 
using 
checklists 
based on the 
SIGN levels of 
evidence 
(Levels A 
[highest] to C) 

Expert consensus 
based on evaluation 
of the available 
evidence and strength 
of recommendation 
assigned according to 
the GRADE grid 

Internal and 
external peer 
review 

GRADE = Grading of Recommendations, Assessment, Development, and Evaluation; NPUAP-EPUAP-PPPIA = National Pressure Ulcer Advisory 

Panel, European Pressure Ulcer Advisory Panel, Pan Pacific Pressures Injury Alliance; SIGN = Scottish Intercollegiate Guidelines Network.  
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Appendix 3: Critical Appraisal of Included Publications 

Table A5: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR9 

Strengths Limitations 

Tayyib and Coyer 2016
13

 

 Research question and inclusion criteria published prior to 
conduct of study 

 Comprehensive literature search performed, including 
database searches, grey literature search, and hand-
searching  

 List of included studies provided 

 Scientific quality of included studies assessed by two 
independent reviewers using the Joanna Briggs Institute 
Meta-Analysis of Statistics Assessment and Review 
Instrument (score of 50% on checklist tool required for 
inclusion in the review); level of evidence scored and 
reported according to the National Health and Medical 
Research Council hierarchy 

 Statistical heterogeneity assessed using I
2
 statistic when 

clinically appropriate to combine studies 

 Restriction by language (English only) and publication date 
(years 2000 to 2015) 

 Unclear whether study selection and data extraction done in 
duplicate; procedures not specified 

 List of excluded studies not provided 

 Limited characteristics of included studies provided; no 
information on important factors including age, race, sex, 
socioeconomic data, or disease status 

 Scientific quality of included studies was low and not 
adequately considered in the analysis and conclusions of 
the review 

 Numerical values reported in abstract do not match those in 
results section 

 No assessment of publication bias 

 Conflict of interest not reported for the SR or for the 
included studies 

Huang et al. 2015
7
 

 Comprehensive literature search performed, including 
database searches and hand-searching of peer-reviewed 
and non-peer-reviewed journals 

 Study selection and data extraction performed by two 
independent reviewers, with a third reviewer resolving 
conflicts 

 List of included studies provided 

 Scientific quality of included studies assessed using the 
Cochrane Collaboration Risk of Bias tool 

 Scientific quality considered in formulation of conclusions 

 Review authors declared no conflict of interest 

 No reference to a protocol, ethics approval, or pre-
determined research objectives to indicate that the research 
question and inclusion criteria were established a priori 

 No formal grey literature search conducted (limited to hand-
searching) 

 List of excluded studies not provided 

 Limited characteristics of included studies provided; no 
information on important factors including age, race, sex, 
socioeconomic data, or disease status 

 Statistical heterogeneity assessed using I
2
 statistic, but not 

reported for all comparisons 

 Some meta-analyses pooled results from patients in 
different settings (e.g., surgery and ICU) that may not be 
clinically appropriate to combine 

 No assessment of publication bias 

 Potential conflict of interest in included studies not reported, 
but authors note that “a number of the studies were 
sponsored by manufacturers who may have had direct or 
indirect influences on the reported findings.”

7
 p.272 
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Table A6: Strengths and Limitations of Clinical Studies using the Downs and Black 
Checklist10 

 

Strengths Limitations 

Richard-Denis et al. 2017
6
 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 

 Patients comprised a sample of consecutive patients 

 Intervention, comparator, and outcomes clearly described 

 Distributions of principal confounders in the intervention and 
control groups clearly described; confounding variables not 
different between groups and controlled for appropriately in 
analyses 

 Main findings clearly described 

 Statistical estimates of variability in the data provided for the 
main findings 

 No patients lost to follow-up 

 Actual probability values (p-values) reported 

 Staff, places, and facilities where the patients were treated 
were representative of the treatment of the majority of 
patients 

 No retrospective, unplanned analyses reported 

 Appropriate statistical tests used to assess main outcomes 

 Patients in the intervention and control groups were not 
recruited over the same period of time or randomized 
(interrupted time series study design) 

 Treatment allocation not concealed 

 Additional potentially relevant confounders not considered 
(e.g., nutritional deficits, incontinence) 

 No attempt made to blind study participants to the 
intervention received or to blind outcome assessors 

 Different lengths of follow-up were not adjusted for in the 
analyses, however length of follow-up (length of stay in 
facility) was not different between intervention and control 
groups 

 Compliance with the intervention was not specifically 
measured, nor was adherence to other preventive 
measures included in standard care (e.g., repositioning and 
skin assessments) 

 Adverse events associated with the intervention not 
considered 

 No information provided on the validity and reliability of the 
main outcome measures 

 Power calculation not performed 

Kalowes et al. 2016
14

 

 Study objective clearly described 

 Patient inclusion and exclusion criteria provided 

 Intervention, comparator, and outcomes clearly described 

 List of principal confounders provided and adequate 
adjustment for confounding in the analyses from which the 
main findings were drawn 

 Main findings clearly described 

 Statistical estimates of variability in the data provided for the 
main findings 

 Adverse events associated with the intervention were 
considered 

 The only participants who discontinued the intervention 
were those who died; the number who discontinued was not 
different between intervention and control groups; intention 
to treat analysis was employed 

 Actual probability values (p-values) reported 

 Participants recruited by convenience sample of all critically 
ill patients admitted to the cardiac, medical, surgical, and 
trauma ICUs; participants representative of the population 
from which they were recruited 

 The proportion of those who were eligible but declined to 
participate was reported (32/979) 

 Patients in the intervention and control groups were 
recruited from the same hospital, over the same period of 

 No attempt made to blind study participants to the 
intervention received or to blind outcome assessors 

 Although it is stated that “To ensure data accuracy and 
consistency in pressure ulcer identification, staging, and 
documentation, all study nurses were trained for study 
procedures and underwent interrater reliability of testing 
before data collection” p. e112, validity and reliability of 
outcome measures not reported. 

 Whether treatment allocation was concealed was not 
reported 
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Strengths Limitations 

time 

 Participants were randomized to intervention and control 
groups 

 Staff, places, and facilities where the patients were treated 
were representative of the treatment of the majority of 
patients 

 No retrospective, unplanned analyses reported 

 Appropriate statistical tests used to assess the main 
outcomes 

 It was reported that there were no violations of the study 
protocol in either treatment group 

 Power calculation was performed 

Yoshimura et al. 2016
15

 

 Study objective clearly described 

 Intervention, comparator, and outcomes clearly described 

 List of principal confounders provided and adequate 
adjustment for confounding in the analyses from which the 
main findings were drawn 

 Main findings clearly described 

 Statistical estimates of variability in the data provided for the 
main findings 

 No patients lost to follow-up 

 Actual probability values (p-values) reported 

 Participants were all patients who were undergoing elective 
spinal surgery in the prone position using a Relton-Hall 
frame during the study period; participants representative of 
the population from which they were recruited 

 The proportion of those who were eligible but declined to 
participate was reported (7/113) 

 Staff, places, and facilities where the patients were treated 
were representative of the treatment of the majority of 
patients 

 No retrospective, unplanned analyses reported 

 Appropriate statistical tests used to assess main outcomes 

 Compliance with the interventions was reliable 

 Determination of IAPUs done according to the International 
NPUAP-EPUAP Pressure Ulcer Classification System and 
confirmed by agreement between two nurses 

 Patients recruited from two hospitals, over the same period 
of time; interventions evaluated using within-patient 
comparisons 

 No violations of the study protocol in either intervention 
condition 

 Power calculation was performed 

 Adverse events associated with the intervention not 
considered 

 Incidence of IAPUs was meant to be assessed at 30 
minutes (by direct measurement) and 1 week post-surgery 
(by chart review), however incidence of IAPUs at 1 week 
post-surgery was not reported 

 No attempt made to blind study participants to the 
intervention received or to blind outcome assessors; foam 
dressings were always applied on the left and film dressings 
on the right (location not counterbalanced) 
 

Walsh et al. 2012
16

 

 Study objective clearly described 

 Intervention and outcome clearly described 

 Patient inclusion and exclusion criteria described 

 Staff, places, and facilities where the patients were treated 
were representative of the treatment of the majority of 
patients 

 Patients in the intervention and control groups were not 
recruited over the same period of time or randomized 
(interrupted time series study design) 

 Insufficient information provided on the historical 
comparison 

 Limited participant characteristics provided; no information 
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Strengths Limitations 

 No retrospective, unplanned analyses reported 

 All patients recruited from the same hospital 

on important factors including sex, race, socioeconomic 
data, or disease status 

 No list of potential confounders provided; potential 
confounders not adjusted for in the analyses from which the 
main findings were drawn 

 No estimates of variability in data provided for main findings 

 No statistical comparisons; no probability values reported 

 Main findings reported incompletely; number of patients and 
PUs in historical control not reported 

 Adverse events associated with the intervention not 
considered 

 10% of patients lost to follow-up (7/69) and characteristics 
of patients lost to follow-up not described or considered in 
the analysis 

 Methods for patient selection not specified; unclear whether 
those who participated were representative of the 
population from which they were recruited 

 No attempt made to blind study participants to the 
intervention received or to blind outcome assessors 

 Duration of follow-up not assessed or reported; different 
lengths of follow-up not considered in analysis 

 Compliance with the intervention was not specifically 
measured, nor was adherence to other preventive 
measures included in standard care 

 No information provided on the validity and reliability of the 
main outcome measures 

 Power calculation not performed 

IAPU = intraoperatively-acquired pressure ulcer; ICU = intensive care unit; NPUAP-EPUAP = National Pressure Ulcer Advisory Panel and European 

Pressure Ulcer Advisory Panel. 
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. 

Table A7: Strengths and Limitations of Economic Study using Drummond11 

Strengths Limitations 

Santamaria et al. 2015
3
 

 Clearly stated research question, economic importance of 
research question, intervention and comparator, outcome 
measures, analysis perspective, and form of economic 
evaluation used 

 Choice of form of economic evaluation justified in relation to 
the question addressed 

 Effectiveness estimates taken from a cited effectiveness 
RCT that utilized intention to treat analyses 

 Quantities of resource use reported separately from their 
unit costs 

 Methods for the estimation of quantities and unit costs 
described 

 Currency and price data recorded 

 Time horizon of costs and benefits stated 

 Approach to sensitivity analysis, and choice of variables for 
sensitivity analysis, stated and justified 

 Main results clearly presented; conclusions followed from 
the data reported and were accompanied by appropriate 
caveats 

 Patients only followed for duration of stay in hospital; PU 
treatment costs likely significantly underestimated (however, 
since PU incidence was greater in the control group, this 
approach likely underestimated the cost difference between 
groups) 

 No details of currency of price adjustments for inflation or 
currency conversion given 

 No modelling used; findings from RCT cannot be extended 
to reflect what might happen in a different clinical setting or 
population 

 No power calculation 

NPUAP-EPUAP = National Pressure Ulcer Advisory Panel and European Pressure Ulcer Advisory Panel; PU = pressure ulcer; RCT = randomized 

controlled trial. 
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Table A8: Strengths and Limitations of Guidelines using AGREE II12 

 

Item Guideline 

Black et al. 2015
17

  NPUAP-EPUAP-PPPIA, 
2014

4
 

Domain 1: Scope and Purpose 

1. The overall objective(s) of the guideline is (are) specifically 
described. 

X  

2. The health question(s) covered by the guideline is (are) 
specifically described. 

X  

3. The population (patients, public, etc.) to whom the guideline is 
meant to apply is specifically described. 

  

Domain 2: Stakeholder Involvement  

4. The guideline development group includes individuals from all 
relevant professional groups. 

X  

5. The views and preferences of the target population (patients, 
public, etc.) have been sought. 

X  

6. The target users of the guideline are clearly defined. X  

Domain 3: Rigour of Development 

7. Systematic methods were used to search for evidence.   

8. The criteria for selecting the evidence are clearly described. X  

9. The strengths and limitations of the body of evidence are 
clearly described. 

X  

10. The methods for formulating the recommendations are 
clearly described. 

X  

11. The health benefits, side effects, and risks have been 
considered in formulating the recommendations. 

X  

12. There is an explicit link between the recommendations and 
the supporting evidence. 

  

13. The guideline has been externally reviewed by experts prior 
to its publication. 

X  

14. A procedure for updating the guideline is provided. X X 

Domain 5: Applicability  

18. The guideline describes facilitators and barriers to its 
application. 

X  

19. The guideline provides advice and/or tools on how the 
recommendations can be put into practice. 

X  

20. The potential resource implications of applying the 
recommendations have been considered. 

X X 

21. The guideline presents monitoring and/or auditing criteria. X  
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Item Guideline 

Black et al. 2015
17

  NPUAP-EPUAP-PPPIA, 
2014

4
 

Domain 6: Editorial Independence 

22. The views of the funding body have not influenced the 
content of the guideline. 

X  

23. Competing interests of guideline development group 
members have been recorded and addressed. 

X  

 = yes; X = no or unclear. 

Appendix 4: Main Study Findings and Author’s Conclusions 

Table A9: Summary of Findings of Included Systematic Reviews and Meta-Analyses 

Main Study Findings Author’s Conclusion 

Tayyib and Coyer 2016
13

 

Foam Dressings vs. Standard Care – Sacrum HAPUs 

 Three trials (n = 500) 

 Total event rate: intervention, 6/263; control, 35/237 

 Significantly lower incidence of sacrum HAPUs among 
those with foam dressings compared to those with standard 
care (OR = 0.12; 95% CI, 0.05 to 0.29; I

2
 = 0%) 

 
Foam Dressings vs. Standard Care – Heel HAPUs 

 Two quasi-experimental trials with the same control group 
(total sample size not reported) 

 Significantly lower incidence of heel HAPU in intervention 
vs. control groups (5 vs. 19, p = 0.002 and 0 vs. 19, P < 
0.001) 

 
Note: Numerical values reported in the abstract do not match 

those reported in the results section. The more conservative 
estimates, from the results section, are reported here. 

 Regarding heel HAPU prevention specifically, “A 
comparison study is required to determine if the outcomes 
with the use of dressings are better than the outcomes of 
heel offloading devices.” p. 442 

 “a silicone foam dressing has positive impact in reducing 
sacrum and heel HAPUs incidence in the ICU.” p. 432 

Huang et al. 2015
7
 

Foam Dressings vs. Routine Standard Care – patients at 
risk of pressure ulcers 

 Eleven trials (n = 2,090); participants were patients at risk of 
pressure ulcers in unspecified setting, ICU, undergoing 
surgery, or undergoing NIPPV 

 Significantly fewer pressure ulcers among those with foam 
dressings compared to those with routine standard care 
(RR = 0.17; 95% CI, 0.12 to 0.26) 

 
Foam Dressings vs. Routine Standard Care – patients at 
risk of pressure ulcers undergoing NIPPV 

 Two trials (n = 126); participants were patients at risk of 
pressure ulcers undergoing NIPPV 

 Significantly fewer pressure ulcers among those with foam 
dressings compared to those with routine standard care 
(RR = 0.13; 95% CI, 0.05 to 0.36) 

 Foam dressings were more effective than routine standard 
care in the prevention of pressure ulcers in at-risk patients. 

 Foam dressings were more effective than hydrocolloid 
dressings in the prevention of pressure ulcers in at-risk 
patients. 

 “Interpretation of the results would warrant careful 
consideration [due to limitations of the primary studies, 
including: possible conflict of interest; failure to control for 
important confounding variables; insufficient study duration 
or follow-up; inability to compare baseline level of risk 
between treatment and control groups; and the range of 
factors that should be considered in the clinical decision of 
choosing a type of advanced dressing].” p. 272 

 “A range of dressings, including hydrocolloid, foam, and film 
dressings, is effective at preventing PrUs. Early application 
of dressings to protect vulnerable areas in addition to other 
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Main Study Findings Author’s Conclusion 

 
Foam Dressings vs. Hydrocolloid Dressings 

 Four trials (n = 467); participants were patients at risk of 
pressure ulcers in unspecified setting, ICU, undergoing 
surgery, or undergoing NIPPV 

 Significantly fewer pressure ulcers among those with foam 
dressings compared to those with hydrocolloid dressings 
(RR = 0.16; 95% CI, 0.07 to 0.38) 

evidence-informed measures should be considered for 
individuals who are at risk of PrUs.” p. 272 

HAPU = hospital-acquired pressure ulcer; ICU = intensive care unit; NIPPV = noninvasive positive-pressure ventilation; NPUAP-EPUAP = National 

Pressure Ulcer Advisory Panel and European Pressure Ulcer Advisory Panel; OR = odds ratio; PrUs = pressure ulcers; RR = relative risk. 

 

Table A10: Summary of Findings of Included Clinical Studies 

Main Study Findings Author’s Conclusion 

Richard-Denis et al. 2017
6
 

Total sample: 
There were no significant differences in the proportion of 
patients who developed a PU in the intervention and control 
groups (19.1% vs. 17.7%, P = 0.77), nor were there differences 
in PU severity (P = 0.71). 
 
Stratified analysis: patients with complete tetraplegia (n = 44: 
Intervention, n = 11; Control, n = 33)  

 In patients with complete tetraplegia, the incidence of sacral 
PUs was greater in the intervention vs. control group (82% 
vs. 64%, p=0.019; OR = 17.72; 95% CI, 1.776 to 177.80). 

 The severity of PUs was not different between groups (P = 
0.30). 

 
Stratified analysis: patients with complete paraplegia (n = 64; 
Intervention, n = 11; Control, n = 53) 

 In patients with complete paraplegia, the incidence of PUs 
was not different between intervention and control groups 
(27.3% vs. 20.8%, P = 0.63). 

“[T]his study suggests that [the use of multi-layer dressings] for 
patients sustaining acute SCI is not superior to the conventional 
use of a gel mattress and that multi-layer dressings should be 
used with precaution in SCI patients, particularly in complete 
tetraplegia.” p. 7 

Kalowes et al. 2016
14

 

 The cumulative incidence of HAPUs was significantly lower 
in the intervention vs. control group: 

o Number (%) of patients with HAPUs: intervention, 
1 (0.7%); control, 7 (5.9%), p = 0.01 

o Mean incidence rate per 1000 patient days (95% 
CI): intervention, 0.7 (0.1 to 5.2); control, 5.9 (2.8 
to 12.4) 

o Mean incidence rate ratio: 0.12, 95% CI: 0.02 to 
1.00. 

 All PUs were located on the coccyx/sacrum (n = 6) or 
buttocks (n = 2). 

 Classification of PUs: 
o Intervention: Deep tissue, n = 1 (100%) 
o Control: Stage II, n = 4 (57%); unstageable, n = 2 

(29%); deep tissue, n = 1 (14%). 

“Use of a soft silicone foam dressing combined with preventive 
care [surfaces, keep patients turning, incontinence 
management, nutrition] yielded a statistically and clinically 
significant benefit in reducing the incidence rate and severity of 
HAPUs in intensive care patients.” p. e108 
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Main Study Findings Author’s Conclusion 

 Time-to-injury survival analysis (Cox proportional hazard 
models) identified that the intervention group had 88% 
reduced risk of HAPU development (hazard ratio, 0.12; 95% 
CI, 0.02 to 0.98). 

 There were no adverse events related to the Intervention. 
 
 

Yoshimura et al. 2016
15

 

 More IAPUs developed on the chest in the polyurethane film 
condition (11/100; 11%) compared to the silicone foam 
dressing condition (3/11; 3%) (P = 0.027). 

 No IAPUs developed on the iliac crest with either dressing 
material. 

 The odds of IAPUs were significantly lower in the soft 
silicone foam dressing vs. polyurethane film dressing 
condition (OR = 0.23; 95% CI: 0.05 to 0.79). 

“Soft silicone foam dressings were found to be clinically effective 
in preventing IAPUs in patients undergoing spinal surgery under 
general anesthesia in the prone position using a Relton-Hall 
frame. The novel finding of this study was that soft silicone foam 
dressings had a greater prophylactic effect against the 
development of IAPUs in spinal surgery patients than 
polyurethane film dressings.” p. 9 

Walsh et al. 2012
16

 

 There was a lower incidence of HAPU in the intervention 
period (3/62; 4.8%) than the control period (number of 
patients and PUs not reported; 12.5%) (no statistical 
comparison). 
 

“We believe that the decline in hospital-acquired PU in our ICU 
is attributable to the hospital’s skin management policies that 
incorporated the NPUAP/EPUAP prevention intervention 
guidelines and application of the sacral silicone foam dressing. 
We hypothesize that the dressing prevents sacral PU by 
absorbing moisture and enhancing tissue tolerance to pressure, 
while simultaneously decreasing shear forces on the sacral 
area.” p. 148-149 

HAPU = hospital-acquired pressure ulcer; IAPU = intraoperatively-acquired pressure ulcer; ICU = intensive care unit; NPUAP/EPUAP = National Pressure Ulcer Advisory 

Panel and European Pressure Ulcer Advisory Panel; OR = odds ratio; PU = pressure ulcer; SCI = spinal cord injury. 

 

Table A11: Summary of Findings of Included Economic Evaluations 

Main Study Findings Author’s Conclusions 

Santamaria et al. 2015
3
 

 The marginal intervention cost (dressing material and 
labour) was estimated to be A$36.61 per person 

 There was a significant reduction in PU incidence rate in the 
intervention vs. control group (3.1% vs. 13.1%, P = 0.001)  

 Taking into account the average marginal cost associated 
with the intervention, the incidence rate of PUs in the 
intervention and control groups, and the average treatment 
cost per PU, the average net cost of the intervention 
(A$70.82 per patient) was significantly lower than that of the 
control (A$144.56 per patient); the intervention cost was 
offset by lower downstream costs of PU treatment 

 
Sensitivity and threshold analyses 
Standard care would be less expensive than standard care plus 
prophylactic dressing intervention if: 

 Sacral and heel dressings had to be changed 1,204 and 
1,605 times respectively (compared with 274 and 465 times 

“[T]he use of soft silicone multilayered foam dressings to prevent 
sacral and heel PUs among critically ill patients results in cost 
savings in the acute care hospital.” p. 344 
 
“The intervention costs of dressings and time necessary for 
dressing application can be easily offset by the huge treatment 
savings accruing through the reduction of PUs in the ICU. […] 
The hospital policymakers should consider the use of 
prophylactic dressings among high-risk ED or ICU patients when 
developing new clinical protocols and initiatives for PU 
prevention.” p. 349 
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Main Study Findings Author’s Conclusion 

in the study) 

 Nurses had to spend a total of 376.63 hours for dressing 
application/change (compared with 24.63 hours in the 
study) 

 Total intervention costs were increased from A$8,017.2 in 
the study to A$18,267.2 

 Treatment costs were decreased from A$1,103.52 to 
A$366.10 per PU 

A$ = Australian dollar; ED = emergency department; ICU = intensive care unit; PU = pressure ulcer. 

 

Table A12: Summary of Recommendations in Included Guidelines 

Findings and Recommendations Grade/Strength of Recommendation 

Black et al. 2015
17

 

“Consider the use of a five-layer soft silicone bordered foam 
dressing to enhance, but not replace, pressure ulcer prevention 
strategies for the sacrum, buttock and heel.” 

Level of Evidence: A 

“Before selecting a dressing, consider the current status of the 
skin and the ease of dressing removal in order to prevent 
mechanical stripping.” 

Level of Evidence: B 

“Apply the dressing to dry intact skin. Do not use emollients or 
other barriers because they will prevent adhesion of the dressing 
to the skin.” 

Level of Evidence: C 

“Choose a dressing(s) that exceeds the area of tissue at risk on 
the sacrum, buttocks or heel to be protected from pressure and 
shear.” 

Level of Evidence: C 

“Inspect the skin beneath the dressing on a regular basis in 
accordance with standards of care and/or institutional policy.” 

Level of Evidence: C 

“Dressings should be changed in accordance with institutional 
policy and manufacturers recommendations or as clinically 
indicated.” 

Level of Evidence: C 

“Consider discontinuation of the dressing as the patient’s risk for 
pressure ulcer development decreases per clinical assessment.” 

Level of Evidence: C 

“Consider placement of five-layer soft silicone bordered foam 
dressing to the buttocks and sacrum prior to prolonged 
procedures or anticipated events when the patient cannot move 
or be moved from the supine position.” 

Level of Evidence: B 

“Consider placement of soft silicone dressings onto the buttocks 
and sacrum when the head of the bed must be continuously 
elevated.” 

Level of Evidence: B 

“Consider placement of multi-layer soft silicone foam dressings 
on the heels prior to prolonged procedures or anticipated events 
when the patient’s leg(s) cannot move or be moved from the 
supine position.” 

Level of Evidence: A 

“Consider placement of multi-layer soft silicone foam dressings 
to the heels for patients at risk of shear injury.” 

Level of Evidence: B 
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Main Study Findings Author’s Conclusion 

NPUAP-EPUAP-PPPIA, 2014
4
 

 “Consider applying a polyurethane foam dressing to bony 
prominences (e.g., heels, sacrum) for the prevention of 
pressure ulcers in anatomical areas frequently subjected to 
friction and shear.” 

Strength of Evidence: B 
Strength of Recommendation: Weak positive recommendation 
 

 “When selecting a prophylactic dressing consider: Ability of 
the dressing to manage microclimate; Ease of application 
and removal; Ability to regularly assess the skin; Anatomical 
location where the dressing will be applied; The correct 
dressing size.” 

Strength of Evidence: C 
Strength of Recommendation: Weak positive recommendation 
 

 “Continue to use all other preventive measures necessary 
when using prophylactic dressings.” 

Strength of Evidence: C 
Strength of Recommendation: Weak positive recommendation 

 “Assess the skin for signs of pressure ulcer development at 
each dressing change or at least daily, and confirm the 
appropriateness of the current prophylactic dressing 
regimen.” 

Strength of Evidence: C 
Strength of Recommendation: Weak positive recommendation 

 “Replace the prophylactic dressing if it becomes damaged, 
displaced, loosened or excessively moist.” 

Strength of Evidence: C 
Strength of Recommendation: Strong positive recommendation 

NPUAP-EPUAP-PPPIA = National Pressure Ulcer Advisory Panel, European Pressure Ulcer Advisory Panel, Pan Pacific Pressures Injury Alliance.   
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Appendix 5: Grading Scales of Included Evidence-Based Guidelines 

Table A13: Grading Scales of Included Evidence-Based Guidelines 

Levels of Evidence Grading of Recommendations 

Black et al. 2015
17

 

A. Evidence from high-quality RCTs 

 
B. Evidence from well-designed and non-biased NRS, clinical 

cohort studies, and case-control studies with consistent findings 
 
C. Expert opinion and possibly other sources  

None. 

NPUAP-EPUAP-PPPIA, 2014
4
 

A. Direct scientific evidence from well-designed and conducted 

controlled studies in humans (or humans at-risk for pressure 
ulcers) with consistent statistical support (Level 1 studies) 
 
B. Direct scientific evidence from well-designed and conducted 

clinical series studies in humans (or humans at-risk for pressure 
ulcers) with consistent statistical support (Level 2, 3, 4, 5 
studies) 
 
C. Indirect evidence and/or expert opinion 

Strong: “A judgment that most well-informed people would 

make” 
 
Weak: “A judgment that a majority of well-informed people 

would make, but a substantial minority would not” 
 
No specific recommendation: “Trade-offs between risk and 

benefit unclear or lack of agreement between voting 
participants” 
 
Positive: Recommendation in favour of the intervention 

 
Negative: Recommendation against the intervention 

NPUAP-EPUAP-PPPIA = National Pressure Ulcer Advisory Panel, European Pressure Ulcer Advisory Panel, Pan Pacific Pressures Injury Alliance; 
NRS = non-randomized studies.  
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Appendix 6: Overlap Between Included Systematic Reviews 
 

Table A14: Overlap Between Included Systematic Reviews 

Primary Study Author, Publication 
Year 

Systematic Review Author, Publication Year 

Tayyib and Coyer 2016{4) Huang et al. 2015
7
 

Brindle and Wegelin 2012   

Chaiken 2012   

Cubit et al. 2012   

Feng et al. 2011   

Ferrer et al. 2013   

Hua-xiu and La-mei 2011   

Li 2012   

Liu et al. 2010   

Mei et al. 2011   

Park 2014   

Santamaria et al. 2015a   

Santamaria et al. 2015b   

Shi 2011   

Torra et al. 2002   

Tsao et al. 2013   

Wu et al. 2012   
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Appendix 7: Additional References of Potential 
Interest 

Narrative Review 

Truong B, Grigson E, Patel M, Liu X. Pressure ulcer prevention in the hospital setting using 
silicone foam dressings. Cureus. 2016;8(8): e730.  
Note: All but one included study used polyurethane foam dressings with silicone border. 

Primary Study –Budget Impact 

Santamaria N, Sanatamaria N. An estimate of the potential budget impact of using 
prophylactic dressings to prevent hospital-acquired PUs in Australia. J Wound Care. 
2014;23(11): 583-589. 

 
 
 
 


