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Abstract 

Background 

Pressure ulcers, also known as pressure injuries and bed sores, are localised areas of injury to the 
skin or underlying tissues, or both. Dressings made from a variety of materials, including foam, are 
used to treat pressure ulcers. An evidence-based overview of dressings for pressure ulcers is needed 
to enable informed decision-making on dressing use. This review is part of a suite of Cochrane 
Reviews investigating the use of dressings in the treatment of pressure ulcers. Each review will focus 
on a particular dressing type. 

Objectives 

To assess the clinical and cost effectiveness of foam wound dressings for healing pressure ulcers in 
people with an existing pressure ulcer in any care setting. 

Search methods 

In February 2017 we searched: the Cochrane Wounds Specialised Register; the Cochrane Central 
Register of Controlled Trials (CENTRAL); Ovid MEDLINE (including In-Process & Other Non-Indexed 
Citations); Ovid Embase; EBSCO CINAHL Plus and the NHS Economic Evaluation Database (NHS EED). 
We also searched clinical trials registries for ongoing and unpublished studies, and scanned reference 
lists of relevant included studies as well as reviews, meta-analyses and health technology reports to 
identify additional studies. There were no restrictions with respect to language, date of publication 
or study setting. 

Selection criteria 

Published or unpublished randomised controlled trials (RCTs) and cluster-RCTs, that compared the 
clinical and cost effectiveness of foam wound dressings for healing pressure ulcers (Category/Stage II 
or above). 

Data collection and analysis 

Two review authors independently performed study selection, risk of bias and data extraction. A 
third reviewer resolved discrepancies between the review authors. 

Main results 

We included nine trials with a total of 483 participants, all of whom were adults (59 years or older) 
with an existing pressure ulcer Category/Stage II or above. All trials had two arms, which compared 
foam dressings with other dressings for treating pressure ulcers. 



The certainty of evidence ranged from low to very low due to various combinations of selection, 
performance, attrition, detection and reporting bias, and imprecision due to small sample sizes and 
wide confidence intervals. We had very little confidence in the estimate of effect of included studies. 
Where a foam dressing was compared with another foam dressing, we established that the true 
effect was likely to be substantially less than the study's estimated effect. 

We present data for four comparisons. 

One trial compared a silicone foam dressing with another (hydropolymer) foam dressing (38 
participants), with an eight-week (short-term) follow-up. It was uncertain whether alternate types of 
foam dressing affected the incidence of healed pressure ulcers (RR 0.89, 95% CI 0.45 to 1.75) or 
adverse events (RR 0.37, 95% CI 0.04 to 3.25), as the certainty of evidence was very low, downgraded 
for serious limitations in study design and very serious imprecision. 

Four trials with a median sample size of 20 participants (230 participants), compared foam dressings 
with hydrocolloid dressings for eight weeks or less (short-term). It was uncertain whether foam 
dressings affected the probability of healing in comparison to hydrocolloid dressings over a short 
follow-up period in three trials (RR 0.85, 95% CI 0.54 to 1.34), very low-certainty evidence, 
downgraded for very serious study limitations and serious imprecision. It was uncertain if there was 
a difference in risk of adverse events between groups (RR 0.88, 95% CI 0.37 to 2.11), very low-
certainty evidence, downgraded for serious study limitations and very serious imprecision. Reduction 
in ulcer size, patient satisfaction/acceptability, pain and cost effectiveness data were also reported 
but we assessed the evidence as being of very low certainty. 

One trial (34 participants), compared foam and hydrogel dressings over an eight-week (short-term) 
follow-up. It was uncertain if the foam dressing affected the probability of healing (RR 1.00, 95% CI 
0.78 to 1.28), time to complete healing (MD 5.67 days 95% CI -4.03 to 15.37), adverse events (RR 
0.33, 95% CI 0.01 to 7.65) or reduction in ulcer size (MD 0.30 cm2 per day, 95% CI -0.15 to 0.75), as 
the certainty of the evidence was very low, downgraded for serious study limitations and very serious 
imprecision. 

The remaining three trials (181 participants) compared foam with basic wound contact dressings. 
Follow-up times ranged from short-term (8 weeks or less) to medium-term (8 to 24 weeks). It was 
uncertain whether foam dressings affected the probability of healing compared with basic wound 
contact dressings, in the short term (RR 1.33, 95% CI 0.62 to 2.88) or medium term (RR 1.17, 95% CI 
0.79 to 1.72), or affected time to complete healing in the medium term (MD -35.80 days, 95% CI -
56.77 to -14.83), or adverse events in the medium term (RR 0.58, 95% CI 0.33 to 1.05). This was due 
to the very low-certainty evidence, downgraded for serious to very serious study limitations and 
imprecision. Reduction in ulcer size, patient satisfaction/acceptability, pain and cost effectiveness 
data were also reported but again, we assessed the evidence as being of very low certainty. 

None of the included trials reported quality of life or pressure ulcer recurrence. 

Authors' conclusions 

It is uncertain whether foam dressings are more clinically effective, more acceptable to users, or 
more cost effective compared to alternative dressings in treating pressure ulcers. It was difficult to 
make accurate comparisons between foam dressings and other dressings due to the lack of data on 
reduction of wound size, complete wound healing, treatment costs, or insufficient time-frames. 
Quality of life and patient (or carer) acceptability/satisfaction associated with foam dressings were 
not systematically measured in any of the included studies. We assessed the certainty of the 



evidence in the included trials as low to very low. Clinicians need to carefully consider the lack of 
robust evidence in relation to the clinical and cost-effectiveness of foam dressings for treating 
pressure ulcers when making treatment decisions, particularly when considering the wound 
management properties that may be offered by each dressing type and the care context. 

 

Foam dressings for treating pressure ulcers 

What is the aim of this review? 

The aim of this review was to find out whether foam dressings (designed to absorb fluid from 
wounds whilst keeping them moist) have any advantages or disadvantages in healing pressure ulcers 
compared with other dressings (such as silicone foam dressings, hydrocolloid, hydrogel or basic 
wound dressings). Researchers from Cochrane collected and analysed all relevant studies 
(randomised controlled trials) to answer this question and found nine relevant studies. 

Key messages 

There is no clear evidence from any of the studies included in this review that foam dressings are 
more effective at healing pressure ulcers than other types of dressings; or that foam dressings are 
more cost effective than other dressings. This is due in part to the low quality of the studies, many of 
which had small numbers of participants and did not provide accurate details of their methods. 

What was studied in the review? 

Pressure ulcers (pressure injuries or bed sores) are wounds that develop on bony parts of the body 
such as the heels, hips and lower back. Sitting or lying in the same position for long periods can cause 
damage to the skin and underlying tissue. People at risk of developing pressure ulcers include those 
with limited physical mobility such as people with spinal cord injuries, older people, or those ill in 
hospital. 

Pressure ulcer treatment is a significant burden to patients, their carer(s) and healthcare systems 
worldwide. Treatments for pressure ulcers include dressings, antibiotics and antiseptics, and 
pressure-relieving mattresses or cushions. There are many wound dressings available to treat 
pressure ulcers, which vary in cost and may have differing degrees of effectiveness. 

Foam dressings are designed to absorb fluid (exudate) that comes from some pressure ulcer wounds, 
and to maintain a moist environment. We wanted to find out how foam dressings affected pressure 
ulcer healing and recurrence rates. We also wanted to find out whether foam dressings had an 
impact on participants’ quality of life and satisfaction with treatment, and whether there were any 
side effects such as infection or pain. We also evaluated the cost of foam dressings compared to 
other treatments. 

What are the main results of the review? 

We found nine studies published between 1994 and 2016 involving a total of 483 participants with 
pressure ulcers at Category/Stage II or above (open wounds). Seven of the nine trials had more 
female participants than male. On average people in these studies were 59 years or older. The 
studies compared foam dressings with other types of dressings, however, there was no clear 
evidence to indicate foam dressings were more effective at healing pressure ulcers than other types 
of dressings, or more cost effective. Evidence regarding reduction in ulcer size, patient satisfaction 
and pain is very uncertain. None of the studies reported on participants’ quality of life or pressure 



ulcer recurrence. The majority of studies found the dressings evaluated were no better or worse than 
others on the market. So, while foam dressings can be safely used for the treatment for pressure 
ulcers, their effect on wound healing is not supported by scientific evidence. 

Generally, the studies we found did not have many participants and the results were often 
inconclusive. Overall the evidence that exists is of very low quality. 

How up to date is this review? 

We searched for studies that had been published up to February 2017. 

Authors' conclusions 

Implications for practice 

A comprehensive review of current evidence found no indication of differential effects of foam 
dressings compared with alternative wound treatments on the outcomes that matter for pressure 
ulcers (including healing), or cost-effectiveness. We assessed all of the review trials (Bale 1997; Bale 
1998; Banks 1994a; Meaume 2003; Payne 2009; Seeley 1999; Sopata 2002; Souliotis 2016Thomas 
1997) as having low- to very low-quality evidence due to risk of bias stemming from unblinded 
outcome assessment, and occasional selective reporting; inconsistent reporting and; imprecision of 
results from small and underpowered trials, with relatively short follow-up times (mean 8 weeks). 

Health clinicians may therefore elect to consider other characteristics of wound dressings for the 
treatment of pressure ulcers such as cost, symptom management properties (such as exudate) and 
context when choosing a suitable dressing. 

Implications for research 

There is an urgent need to evaluate the clinical and cost-effectiveness of foam dressings to treat 
pressure ulcers. Currently there is no evidence of a difference in ulcer healing between pressure 
ulcers dressed with foam dressings and those treated with the other dressings that have been 
evaluated. In terms of dressing choice, any investment in future research must maximise its value in 
terms of clinical and cost-effectiveness to decision makers. Given the large number of dressing 
options, the design of future trials should be driven by high priority questions from patients and 
other decision makers. It is also important for researchers to ensure that the outcomes that are 
collected in research studies are those that matter to patients, carers and health professionals and 
that the follow-up times for trials are long enough to capture these. Where trials are conducted, 
good practice guidelines must be followed for their design, implementation and reporting. Further 
reviews are being conducted to synthesise evidence regarding the effect of other dressings on the 
treatment of pressure ulcers. It would then be useful to conduct further evidence synthesis 
(overviews of reviews, network meta-analyses or both) to aid decision making about the choice of 
dressings for pressure ulcers across all dressing options. 

Summary of findings 

Open in table viewer 

Summary of findings for the main comparison. Hydropolymer foam dressing compared with silicone 
foam dressing for treating pressure ulcers 

Hydropolymer foam dressing compared with silicone foam dressing for treating pressure ulcers 



Patient or population: people of any age with an existing pressure ulcer of Category/Stage II or 
above 
Setting: any care setting 
Intervention: silicone foam dressing 
Comparison: hydropolymer foam dressing 

Outcomes Anticipated absolute 
effects* (95% CI) 

Relative 
effect 
(95% CI) 

№ of 
participants 
(studies) 

Quality of 
the 
evidence 
(GRADE) 

Comments 

Risk with 
hydropolymer 
foam dressing 

Risk with 
silicone 
foam 
dressings 

Incidence 
of healed 
pressure 
ulcers, 
short-term 
follow-up 
(8 weeks or 
less) 

500 per 1000 445 per 
1000 
(225 to 
875) 

RR 0.89 
(0.45 to 
1.75) 

38 
(1 RCT) 

⊕⊝⊝⊝ 
very low1 

 

Time to 
complete 
healing 

Not estimable Not 
estimable 

n/a n/a Outcome 
not 
measured or 
reported for 
this 
comparison 

 

Adverse 
events, 
short-term 
follow-up 
(8 weeks or 
less) 

150 per 1000 56 per 
1000 
(6 to 488) 

RR 0.37 
(0.04 to 
3.25) 

38 
(1 RCT) 

⊕⊝⊝⊝ 
very low2 

 

Quality of 
life 

Not estimable Not 
estimable 

n/a n/a Outcome 
not 
measured or 
reported for 
this 
comparison 

 



*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk 
in the comparison group and the relative effect of the intervention (and its 95% CI). 
 
CI: confidence interval; RR: risk ratio 

GRADE Working Group grades of evidence 
High quality: we are very confident that the true effect lies close to that of the estimate of the 
effect 
Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low quality: our confidence in the effect estimate is limited: the true effect may be substantially 
different from the estimate of the effect 
Very low quality: we have very little confidence in the effect estimate: the true effect is likely to 
be substantially different from the estimate of effect 

1Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded once); very serious imprecision of results due to small sample size and wide 
confidence intervals (0.45 to 1.75) (downgraded twice). 
2Majority of evidence at high risk of bias due to limitations in design and implementation 
(downgraded once); very serious imprecision of results due to low number of events and wide 
confidence intervals (0.04 to 3.25) (downgraded twice). 

Open in table viewer 

Summary of findings 2. Foam dressings compared with hydrocolloid dressings for treating pressure 
ulcers 

Foam dressings compared with hydrocolloid dressings for treating pressure ulcers 

Patient or population: people of any age with an existing pressure ulcer of Category/Stage II or 
above 

Settings: any care setting 

Intervention: hydrocellular, hydropolymer and polyurethane foam dressings 

Comparison: hydrocolloid dressing 

Outcom
es 

Illustrative 
comparative risks* 
(95% CI) 

Relativ
e 
effect 
(95% 
CI) 

Heterogene
ity 

No of 
participan
ts 
(studies) 

Quality 
of the 
evidence 
(GRADE) 

Commen
ts 

Risk with 
hydrocollo
id 
dressing 

Risk with 
foam 
dressing 



Incidenc
e of 
healing, 
short-
term 
follow-
up (8 
weeks 
or less) 

293 per 
1000 

249 per 
1000 
( 158 to 
393 ) 

RR 
0.85 

(0.54 
to 
1.34) 

Chi2 = 2.12, 
df = 2, (P = 
0.35), I2 = 
6% 

198 
(3 RCTs) 

⊕⊝⊝⊝ 
very low1 

 

Time to 
complet
e 
healing 

Outcome 
not 
measured 
or 
reported 
for this 
compariso
n 

Outcome 
not 
measured 
or 
reported 
for this 
comparis
on 

n/a - n/a Outcome 
not 
measured 
or 
reported 
for this 
comparis
on 

 

Adverse 
events, 
short-
term 
follow-
up (8 
weeks 
or less) 

91 per 
1000 

81 per 
1000 

(34 to 
192) 

RR 
0.88 

(0.37 
to 
2.11) 

Chi2 = 0.82, 
df = 2, (P = 
0.66), I2 = 
0.0% 

198 

(3 RCTs) 

⊕⊝⊝⊝ 
very low2 

A fourth 
RCT 
reported 
adverse 
events. 
However 
these 
data 
were not 
separate
d by 
wound 
type. 

Quality 
of life 

Outcome 
not 
measured 
or 
reported 
for this 
compariso
n 

Outcome 
not 
measured 
or 
reported 
for this 
comparis
on 

n/a - n/a Outcome 
not 
measured 
or 
reported 
for this 
comparis
on 

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in 
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk 



in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval; RR: risk ratio 

GRADE Working Group grades of evidence 
High quality: we are very confident that the true effect lies close to that of the estimate of the 
effect 
Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low quality: our confidence in the effect estimate is limited: the true effect may be substantially 
different from the estimate of the effect 
Very low quality: we have very little confidence in the effect estimate: the true effect is likely to 
be substantially different from the estimate of effect 

1Majority of evidence at very high risk of bias due to limitations in design and implementation due to 
lack of blinding and allocation concealment (downgraded twice); serious imprecision of results due 
to small sample size and wide confidence intervals (0.54 to 1.34) (downgraded once). 
2Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding and allocation concealment (downgraded once); very serious imprecision of results due 
small sample size and wide confidence intervals (0.37 to 2.11) (downgraded twice). 

Open in table viewer 

Summary of findings 3. Foam dressing compared with hydrogel dressing for treating pressure ulcers 

Foam dressing compared with hydrogel dressing for treating pressure ulcers 

Patient or population: people of any age with an existing pressure ulcer of Category/Stage II or 
above 

Settings: any care setting 

Intervention: polyurethane foam dressing 

Comparison: hydrogel dressing 

Outcomes Illustrative comparative 
risks* (95% CI) 

Relative 
effect 
(95% CI) 

No of 
participants 
(studies) 

Quality of 
the 
evidence 
(GRADE) 

Comments 

Risk with 
hydrogel 
dressing 

Risk with 
foam 
dressing 

Incidence 
of healing, 
short-term 
follow-up 

882 per 
1000 

882 per 1000 
(159 to 1129) 

RR 1.00 
(0.78 to 
1.28) 

34 (1 RCT) ⊕⊝⊝⊝ 
very low1 

 



(8 weeks 
or less) 

Time to 
complete 
healing 

Treatment 
time 
reported in 
days 
reported. 
The medium 
time was 
20.10 days 
(for 20 
wounds) 

Treatment 
time 
reported in 
days 
reported. 
The medium 
time was 
5.67 days 
more days 
(4.03 to 
15.37 days 
more, for 18 
wounds) 

n/a 34 (1 RCT) ⊕⊝⊝⊝ 

very low2 

 

Adverse 
events, 
short-term 
follow-up 

(8 weeks 
or less) 

59 per 1000 20 per 1000 
(1 to 450) 

RR 0.33 
(0.01 to 
7.65) 

34 (1 RCT) ⊕⊝⊝⊝ 
very low3 

 

Quality of 
life 

Outcome 
not 
measured or 
reported for 
this 
comparison 

Outcome not 
measured or 
reported for 
this 
comparison 

n/a n/a Outcome 
not 
measured 
or reported 
for this 
comparison 

 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in 
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk 
in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval; RR: risk ratio 

GRADE Working Group grades of evidence 
High quality: we are very confident that the true effect lies close to that of the estimate of the 
effect 
Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low quality: our confidence in the effect estimate is limited: the true effect may be substantially 
different from the estimate of the effect 



Very low quality: we have very little confidence in the effect estimate: the true effect is likely to 
be substantially different from the estimate of effect 

1Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded once); very serious imprecision of results due to small sample size and wide 
confidence intervals (0.78 to 1.28) (downgraded twice). 
2Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded once); very serious imprecision of results due to small sample size, wide 
confidence intervals (-4.03 to -15.37) (downgraded twice). 

3Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded once); very serious imprecision of results due small sample size and wide 
confidence intervals (0.0.1 to 7.65) (downgraded twice). 

Open in table viewer 

Summary of findings 4. Foam dressings compared with basic contact dressings for treating pressure 
ulcers 

Foam dressings compared with basic contact dressings for treating pressure ulcers 

Patient or population: people of any age with an existing pressure ulcer Category/Stage II or 
above 

Settings: any care setting 

Intervention: polyurethane, silver and ibuprofen-releasing foam dressings 

Comparison: basic contact dressings (gauze, saline-soaked gauze, low-adherence dressing secured 
by a vapour-permeable film) 

Outcomes Illustrative 
comparative risks* 
(95% CI) 

Relativ
e 
effect 
(95% 
CI) 

Subgrou
p 
differenc
es 

No of 
participan
ts 
(studies) 

Quality of 
the 
evidence 
(GRADE) 

Comment
s 

Risk with 
basic 
contact 
dressings 

Risk with 
foam 
dressing 

Incidence 
of 
healing, 
short-
term 
follow-up 

375 per 
1000 

500 per 
1000 
(233 to 
1080) 

RR 
1.33 
(0.62 
to 
2.88) 

Chi2 = 
0.09, df = 
1, (P = 
0.77), I2 = 
0.0% 

36 (1 RCT) ⊕⊝⊝⊝ 
very low1 

 



(8 weeks 
of less) 

Incidence 
of 
healing, 
medium-
term 
follow-up 
(8 to 24 
weeks) 

625 per 
1000 

731 per 
1000 
(494 to 
1075) 

RR 
1.17 
(0.79 
to 
1.72) 

50 (1 RCT) ⊕⊝⊝⊝ 
very low2 

 

Time to 
complete 
healing 
(days) 
medium-
term 
follow-up 
(8 to 24 
weeks) 

The mean 
time to 
complete 
healing 
(days) 
was 121.4 
days 

The mean 
time to 
complete 
healing 
with foam 
dressing 
was 35.80 
days less 
(56.77 to 
14.83 
less) 

  
95 (1 RCT) ⊕⊝⊝⊝ 

very low3 

 

Adverse 
events, 
medium-
term 
follow-up 
(8 to 24 
weeks) 

438 per 
1000 

254 per 
1000 
(145 to 
460) 

RR 
0.58 
(0.33 
to 
1.05) 

 
95 (1 RCT) ⊕⊕⊝⊝ 

low4 

 

Quality of 
life 

Outcome 
not 
measured 
or 
reported 
for this 
comparis
on 

Outcome 
not 
measured 
or 
reported 
for this 
comparis
on 

n/a 
 

n/a Outcome 
not 
measured 
or 
reported 
for this 
comparis
on 

 

Increment
al cost per 
event, 
short-

Per 
patient 

Per 
patient 

n/a 
 

36 (1 RCT) ⊕⊝⊝⊝ 
very low5 

Cost 
difference 
between 
interventi



term 
follow-up 
(8 weeks 
or less) 

cost USD 
781 

cost USD 
315 

on and 
comparat
or 
dressings 
= USD 
466. 

Treatment 
cost data 
for 
interventi
on and 
comparat
or 
dressings, 
other 
materials 
and nurse 
time 
based on 
national 
standard 
costs in 
the USA in 
mid-2007 
and 
hourly 
wages for 
nurses 
based on 
2006 rates 

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in 
footnotes. The corresponding risk (and its 95% confidence interval) is based on the assumed risk 
in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval; RR: risk ratio 

GRADE Working Group grades of evidence 
High quality: we are very confident that the true effect lies close to that of the estimate of the 
effect 
Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to 
be close to the estimate of the effect, but there is a possibility that it is substantially different 
Low quality: our confidence in the effect estimate is limited: the true effect may be substantially 
different from the estimate of the effect 
Very low quality: we have very little confidence in the effect estimate: the true effect is likely to 
be substantially different from the estimate of effect 



1Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded once); very serious imprecision of results due to small sample size, wide 
confidence intervals and incomplete reporting (0.62 to 2.88) (downgraded twice) 
2Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded once); very serious imprecision of results due to small sample size, wide 
confidence intervals and incomplete reporting (0.79 to 1.72) (downgraded twice) 
3Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded twice); very serious imprecision of results due to small sample size, wide 
confidence intervals and incomplete reporting (-56.77 to -14.835) (downgraded once). 
4Majority of evidence at high risk of bias due to limitations in design and implementation due to lack 
of blinding (downgraded once); very serious imprecision of results due to small sample size, wide 
confidence levels and incomplete reporting (0.33 to 1.05) (downgraded once). 

Background 

Description of the condition 

Pressure ulcers, also known as pressure injuries, decubitus ulcers and bed sores, are a localised injury 
to the skin, underlying tissue, or both, usually occurring over a bony prominence, as a result of 
pressure, or pressure in combination with shear stress from restrictive bedding - where unaligned 
body weight is pushing one part of the body such as bone or muscle in one direction, and another 
part of the body, usually skin, in the opposite direction (NPUAP/EPUAP/PPPIA 2014). The 
development of a pressure ulcer is a serious complication resulting in pain, decreased quality of life 
and significant expenditure of both time and money for the healthcare industry (VanGilder 2009). 
Pressure ulcers are an internationally recognised patient safety problem, estimated to affect 2.5 
million people annually (House 2011). 

The main factors associated with the development of pressure ulcers are exposure of the skin to 
excessive pressure, and a reduced tolerance of the skin to pressure. Pressure is exerted on the skin, 
soft tissue, muscle, and bone by the weight of an individual or a device applied against the surface of 
their skin. Tissue tolerance is the ability of the skin and its supporting structures to tolerate the 
effects of pressure by distributing it (cushioning) and by the transfer of pressure loads from the skin 
surface to the skeleton (NPUAP/EPUAP/PPPIA 2014). Tissues are capable of withstanding enormous 
pressures briefly, but prolonged exposure to pressure initiates a series of events that lead potentially 
to necrosis and ulceration. 

Factors that increase pressure on the skin include impairments in mobility, activity or sensory 
perception, because the pressure is not relieved by movement or changes to body position. Internal 
risk factors for the development of pressure ulcers include advancing age, poor nutrition, poor 
perfusion and oxygenation, whereas, external risk factors include increased moisture, shear and 
friction. Shear forces and friction aggravate the effects of pressure upon tissue and are important 
components of the mechanism of injury. A combination of pressure, shear forces, and friction causes 
microcirculatory occlusion (blockage), resulting in ischaemia and tissue anoxia (lack of oxygen) and 
stimulation of inflammatory processes, which may lead to cell death, ulceration, and tissue necrosis. 
Irreversible tissue damage may occur in vulnerable people after as little as 30 minutes of 
uninterrupted pressure (Kirman 2008). In addition, excessive contact of the skin to fluids impairs its 
barrier function, causes maceration and an increased risk of the development of a pressure ulcer. 

A number of systems for describing the degree of tissue damage exist, but pressure ulcers are 
generally categorised as Category/Stage I, II, III, and IV according to the depth of tissue damage; 



Category/Stage I pressure ulcers are the least severe and are often difficult to detect and 
Category/Stage IV are the most severe with complete tissue destruction (Moore 2005), as illustrated 
in Table 1 (NPUAP/EPUAP/PPPIA 2014). The majority of pressure ulcers occur on the sacrum (base of 
the spine) or heel, but they also occur frequently over the elbow, hip - including the ischium, 
shoulder, spinous processes on vertebrae, ankle, toe, head or face (Lahmann 2006; Shanin 
2008; Vanderwee 2007). 

Open in table viewer 

Table 1. International NPUAP/EPUAP/PPPIA Pressure Ulcer Classification System (2014) 

Category/Stage Definition 

Quoted directly fromNPUAP/EPUAP/PPPIA 2014 

Category/Stage I: 

Nonblanchable 
Erythema 

Intact skin with non-blanchable redness of a localized area usually over a 
bony prominence. Darkly pigmented skin may not have visible blanching; 
its colour may differ from the surrounding area. The area may be painful, 
firm, soft, warmer or cooler as compared to adjacent tissue. 
Category/Stage I may be difficult to detect in individuals with dark skin 
tones. May indicate “at risk” individuals (a heralding sign of risk). 

Category/Stage II: 

Partial Thickness 
Skin Loss 

Partial thickness loss of dermis presenting as a shallow open ulcer with a 
red pink wound bed, without slough. May also present as an intact or 
open/ruptured serum filled blister. 

Presents as a shiny or dry shallow ulcer without slough or bruising.* This 
Category/Stage should not be used to describe skin tears, tape burns, 
perineal dermatitis, maceration or excoriation. 

*Bruising indicates suspected deep tissue injury. 

Category/Stage III: 

Full Thickness Skin 
Loss 

Full thickness tissue loss. Subcutaneous fat may be visible but bone, 
tendon or muscle are not exposed. Slough may be present but does not 
obscure the depth of tissue loss. May include undermining and tunnelling. 

The depth of a Category/Stage III pressure ulcer varies by anatomical 
location. The bridge of the nose, ear, occiput and malleolus do not have 
subcutaneous tissue and Category/Stage III ulcers can be shallow. In 
contrast, areas of significant adiposity can develop extremely deep 
Category/Stage III pressure ulcers. Bone/tendon is not visible or directly 
palpable. 

Category/Stage IV: 

Full Thickness Tissue 
Loss 

Full thickness tissue loss with exposed bone, tendon or muscle. Slough or 
eschar may be present on some parts of the wound bed. Often include 
undermining and tunnelling. 



The depth of a Category/Stage IV pressure ulcer varies by anatomical 
location. The bridge of the nose, ear, occiput and malleolus do not have 
subcutaneous tissue and these ulcers can be shallow. Category/Stage IV 
ulcers can extend into muscle and/or supporting structures (e.g., fascia, 
tendon or joint capsule) making osteomyelitis possible. Exposed 
bone/tendon is visible or directly palpable. 

Unstageable: Depth 
Unknown 

Full thickness tissue loss in which the base of the ulcer is covered by 
slough (yellow, tan, grey, green or brown) and/or eschar (tan, brown or 
black) in the wound bed. 

Until enough slough and/or eschar is removed to expose the base of the 
wound, the true depth, and therefore Category/Stage, cannot be 
determined. Stable (dry, adherent, intact without erythema or fluctuance) 
eschar on the heels serves as ‘the body’s natural (biological) cover’ and 
should not be removed. 

Suspected Deep 
Tissue Injury: Depth 
Unknown 

Purple or maroon localized area of discoloured intact skin or blood-filled 
blister due to damage of underlying soft tissue from pressure and/or 
shear. The area may be preceded by tissue that is painful, firm, mushy, 
boggy, warmer or cooler as compared to adjacent tissue. 

Deep tissue injury may be difficult to detect in individuals with dark skin 
tones. Evolution may include a thin blister over a dark wound bed. The 
wound may further evolve and become covered by thin eschar. Evolution 
may be rapid exposing additional layers of tissue even with optimal 
treatment. 

Prevalence of pressure ulcers 

The prevalence of pressure ulcers is dependent upon patient factors and treatment settings 
(Vanderwee 2007; VanGilder 2009). A study undertaken in European acute care settings found an 
overall prevalence of 18.1% or 10.5% if Category/Stage I pressure ulcers were excluded with 
individual countries reporting prevalence rates between 8.3% and 23% (Vanderwee 2007). A more 
recent survey of the USA estimated a per-annum pressure ulcer prevalence of 12% to 13% in acute 
care settings and 29% to 32% in longer-term acute care settings (VanGilder 2009). It should be noted 
that this survey excluded Category/Stage I pressure ulcers from prevalence calculations due to the 
substantial inaccuracies associated with their assessment (VanGilder 2009). Within Australia, 
pressure ulcer point prevalence studies conducted by the Victorian Government in 136 metropolitan 
and rural health service sites between 2003 and 2006 resulted in a decrease in the prevalence of 
people with pressure ulcers (categories/stages I to IV) from 26.5% to 17.6%. However the proportion 
of people with pressure ulcers acquired in hospital did not change (67.6% in 2003 versus 67.7% in 
2006 (QSB 2006). These international studies of prevalence illustrate the extent of the burden of 
pressure ulcer, however variability in prevalence in similar settings suggests pressure ulcers are 
amenable to intervention, with substantial potential for improvement in patient and financial 
outcomes. 

Economic burden of pressure ulcers 



Internationally, there has been substantial investment over recent decades in monitoring, preventing 
and treating pressure ulcers in an attempt to reduce their incidence and associated costs. As a result 
there is increasing evidence of the economic burden of pressure ulcers. Graves 2014 applied a 
probabilistic model to estimate the direct health cost of pressure ulcers in hospital and residential 
care settings in Australia for 2010 to 2011. They reported a mean number of pressure ulcer cases of 
345,768 in public and private hospitals, at a mean cost of USD 1.64 billion In long-term and respite 
residential aged care settings, they reported 10,397 cases of pressure ulcer at a mean cost of USD 
13.9 million for a combined total of USD 1.65 billion. Another Australian cost-of-illness study (Nguyen 
2015) used a prevalence approach and simulation methods to estimate the costs of pressure ulcers 
using 2012 to 2013 public hospital data. Based on a total number of 121,645 reported pressure 
ulcers cases, and 524,661 bed days lost, they estimated the cost as AUD 983 million per annum, or 
1.9% of all public hospital expenditure. Opportunity costs were also estimated adding AUD 820 
million per annum to the overall cost of pressure ulcers of AUD 1.8 billion. In 2011, Dealey 2012 and 
colleagues used a bottom-up methodology to estimate the approximate total cost of pressure ulcers 
in the UK as GBP 3.36 billion annually with an expected average cost of healing a Category/Stage III 
or IV ulcer of between GBP 9000 and GBP 14,000. In the USA, total costs for treatment of pressure 
ulcers reported in 2014 were estimated at USD 9.1 to USD 11.6 billion annually, with 2.5 million 
people affected and approximately 60,000 deaths resulting from pressure ulcers (AHRQ 2014). The 
main costs incurred for the treatment and management of pressure ulcers are due to prolonged 
hospitalisation and the extent of nursing care required. Although the independent effects of a 
pressure ulcer on length of hospital stay are likely to vary between studies, authors of a report from 
the USA identified that the average length of acute hospital stay for adults with a pressure ulcer 
(Category/Stage not identified) was longer for younger age groups, and ranged from 14.1 days for 
people aged between 18 and 44 years, 12.4 days for people aged 65 to 84 years and 10.2 days for 
people aged 85 years and older (Russo 2003). In comparison, the average length of stay for all 
hospitalisations in 2003 was 4.6 days. In addition to the increased time spent in hospital, the 
discomfort and pain experienced, the burden upon the person with the pressure ulcer - and the cost 
to the health services - are compounded by the increased risk of mortality, altered body image and 
reduced quality of life, together with the potential cost associated with financial penalties for this 
largely preventable condition (VQC 2004), such as those imposed by the Queensland Government for 
severe pressure ulcers (Miles 2013). In spite of the level of investment in prevention and monitoring 
of pressure ulcers, many people continue to develop them. This is the case particularly in acute and 
long-term care settings where people may present with a several risk factors such as decreased 
mobility, impaired perfusion, poor nutrition, and fluctuating health status (Dealey 2012). Pressure 
ulcer treatment strategies are often costly and complex. 

Description of the intervention 

Treatment of a pressure ulcer is primarily two-fold and involves the relief of pressure allied with 
wound management. Other general strategies include patient education, pain management, 
optimising circulation/perfusion, optimising nutrition and the treatment of clinical infection 
(NPUAP/EPUAP/PPPIA 2014). Wound management may involve surgical or chemical debridement 
(removal of dead tissue) and dressings to protect the wound and possibly promote healing. Dressings 
can be divided into four main categories, namely, basic wound dressings, advanced wound dressings, 
anti-microbial dressings and specialist dressings. Classification of a dressing depends on its purpose 
and the key material used in its composition. Key attributes of a dressing have been described (BNF 
2016), and include: the ability of the dressing to absorb and contain exudate without leakage or 
strike-through (saturation); lack of particulate contaminants left in the wound by the dressing; 
thermal insulation; permeability to water but not to bacteria; avoidance of wound trauma on 



dressing removal; frequency with which the dressing needs to be changed; provision of pain relief; 
and comfort. 

Foam dressings, the properties of which are described below, are the focus of this review. As foam 
dressings are likely to be evaluated against one of the many wound dressings available, we have 
provided a description of potential comparators, categorised according to the British National 
Formulary structure, and listed by their generic names and manufacturers (BNF 2016). Dressing 
names, manufactures and distributors may vary between countries. 

Basic wound contact dressings 

• Low-adherence dressings and wound contact materials: these usually consist of cotton pads 
that are placed directly in contact with the wound and are designed to prevent minimal 
adherence to the wound bed and so present less risk of trauma to the wound as it is 
removed for subsequent and ongoing treatment. The addition of paraffin and similar 
substances is to prevent the dressing from sticking to the wound. 

• Absorbent dressings: these dressings are applied directly to the wound and maybe used as 
secondary absorbent layers in the management of heavily exuding wounds. 

Advanced wound dressings 

• Foam dressings: these dressings normally contain hydrophilic (water absorbant) 
polyurethane foam designed to absorb wound exudate while maintaining a moist wound 
surface. There are a variety of versions including those with additional absorbent materials 
such as viscose and acrylate fibres, or particles of superabsorbent polyacrylate, while others 
are silicone-coated for atraumatic removal. 

• Alginate dressings: these dressings are highly absorbent fabrics/yarns that come in the form 
of calcium-alginate or calcium-sodium-alginate and can be combined with collagen. The 
alginate forms a gel when in contact with the wound surface which can be lifted off at 
dressing removal, or rinsed away with sterile saline. Bonding to a secondary viscose pad 
increases absorbency. 

• Hydrogel dressings: these dressings consist of cross-linked insoluble polymers consisting of 
starch or carboxymethylcellulose, and up to 96% water. They are designed to absorb wound 
exudate or to rehydrate a wound depending on the wound moisture levels. They are 
supplied in either flat sheets, amorphous hydrogel or as beads. 

• Hydrocolloid dressings: these occlusive dressings are usually composed of a hydrocolloid 
matrix bonded to vapour-permeable film or foam backing. This matrix forms a gel that 
provides a moist environment when in contact with the wound surface. Fibrous alternatives 
resembling alginates have also been developed. These are more absorbant than standard 
hydrocolloid dressings but are not occlusive. 

• Films, permeable film and membrane dressings: these dressings are permeable to water 
vapour and oxygen, but not to water or micro-organisms. 

• Capillary-action dressings: these dressings consist of an absorbent core of hydrophilic fibres 
held between two low-adherent contact layers. 

• Odour-absorbent dressings: these dressings contain charcoal and are used to absorb wound 
odour, often in conjunction with a secondary dressing to improve absorbency. 



Antimicrobial dressings 

• Honey-impregnated dressings: these dressings contain medical-grade honey which is 
thought to have antimicrobial and anti-inflammatory properties and can be used for acute or 
chronic wounds. 

• Iodine-impregnated dressings: these dressings release free iodine, which is thought to act as 
a wound antiseptic when exposed to wound exudate. 

• Silver-impregnated dressings: these dressings are used to treat infected wounds, as silver 
ions are thought to have antimicrobial properties. Silver versions of most dressing types are 
available (e.g. silver foam, silver hydrocolloid). 

• Other antimicrobial dressings: these dressings are composed of a gauze or low adherent 
dressing impregnated with an ointment thought to have antimicrobial properties. 

Specialist dressings 

• Protease-modulating matrix dressings: these dressings are designed to alter the activity of 
proteolytic enzymes in chronic wounds and are thought to promote natural debridement. 

The diversity of dressings available to clinicians (including variation within each type listed above) 
makes evidence-based decision making difficult when determining the optimum treatment regimen 
for a particular person (Gillespie 2012). Some dressings are formulated with an 'active' ingredient 
such as silver that is promoted as a dressing treatment option to reduce infection and possibly to 
promote healing. With increasingly sophisticated technology being applied to wound care, 
practitioners need to know how effective these, often expensive, dressings are compared with more 
traditional and usually less costly dressings. However, far from providing critical evaluation of 
dressing types for clinical use, studies have shown wide variation in practice and wound care 
knowledge (Reddy 2008; Maylor 1997; Pieper 1995), and the number of economic evaluations of 
wound dressings available is limited (NICE 2017). 

How the intervention might work 

The principle of moist wound healing directs contemporary wound care. This is optimised through 
the application of occlusive or semi-occlusive dressings and preparation of the wound bed 
(NPUAP/EPUAP/PPPIA 2014). Animal experiments performed 50 years ago suggested that acute 
wounds healed more quickly when their surface was kept moist, rather than being left to dry and 
scab (Winter 1962; Winter 1963a; Winter 1963b). A moist environment is thought to provide optimal 
conditions for the cells involved in the healing process, as well as allowing autolytic debridement 
(removal of dead tissue by natural processes), which is thought to be an important component of the 
healing pathway (Cardinal 2009). The desire to maintain a moist wound environment is an important 
factor in the choice of wound dressing. Wound dressings vary in their level of absorbency so that a 
dry wound may be treated with an occlusive dressing to maintain a moist environment to promote 
healing. Alternatively a wet wound may be treated with a more absorbant dressing (such as a foam 
dressing) to draw excess moisture away from the area of injury and avoid skin damage. 

Why it is important to do this review 

Pressure ulcers are a relatively common yet complex type of wound that are a significant source of 
suffering for patients and their loved ones and an economic burden to healthcare systems (Reddy 
2008). They are an internationally recognised patient safety problem and serve as a clinical indicator 
for the standard of care provided. As a result, significant investment has been made in strategies 



aimed at pressure ulcer prevention. However, pressure ulcers remain a prevalent condition in many 
care settings. Dressings are widely used as a treatment strategy for pressure ulcers, and 
understanding the existing evidence base and potential uncertainty around clinical efficacy and cost-
effectiveness of different dressing types is important for effective decision making. 

Internationally accepted guidelines recommend that dressings that keep the wound moist should be 
used, based upon level C evidence that is "supported by indirect evidence (e.g., studies in healthy 
humans, humans with other types of chronic wounds, animal models) and/or expert opinion" 
(NPUAP/EPUAP/PPPIA 2014). The same guidelines suggest that foam dressings be used to treat 
pressure ulcers in various scenarios, mainly for the treatment of exuding Category/Stage II and 
shallow Category/Stage III pressure ulcers, however these recommendations are based on limited 
evidence (NPUAP/EPUAP/PPPIA 2014). 

Two notable systematic reviews of treatments for pressure ulcers have included trials of dressings 
(Reddy 2008; Smith 2013). Reddy 2008 reported that "No single dressing was consistently superior to 
other dressings in the trials of pressure ulcers we examined" (p. 2659). This finding was consistent 
with earlier systematic reviews by Chaby 2007 and Hamilton 2008, which found no evidence that one 
particular dressing type was more clinically effective or cost effective than another. More recently a 
review by Smith 2013 included dressing interventions but did not specifically identify foam dressings. 
We conclude that up-to-date and transparent information on evidence for the use of dressings to 
treat pressure ulcers and cost effectiveness is required. 

This review is part of a suite of Cochrane Reviews investigating the use of dressings in the treatment 
of pressure ulcers. Each review will focus on a particular dressing type and then be summarised in an 
overview of reviews that will draw together all existing Cochrane Review evidence regarding the use 
of dressings to treat pressure ulcers. 

Objectives 

To assess the clinical and cost effectiveness of foam wound dressings for healing pressure ulcers in 
people with an existing pressure ulcer in any care setting. 

Methods 

Criteria for considering studies for this review 

Types of studies 

We included all randomised controlled trials (RCTs) and cluster-RCTs irrespective of publication status 
or language. We excluded non-randomised, clinical controlled trials and cross-over trials. 

The critical review of health economic evidence included, where possible, comparative full and 
partial economic evaluations conducted within the framework of eligible RCTs and cluster-RCTs (i.e. 
cost-effectiveness analyses, cost-utility analyses, cost-benefit analyses and cost analyses that 
included a dressing intervention and a relevant comparator), as well as RCTs reporting more limited 
information, such as estimates of resource use or costs associated with dressings and a comparator. 
We only considered health economics studies conducted alongside effectiveness studies that were 
included in the clinical effectiveness component of the review. 

Types of participants 

We included studies that recruited people of any age (no upper age limit was set) with a diagnosis of 
pressure ulcer of Category/Stage II or above in any care setting using the NPUAP/EPUAP/PPPIA 2014. 



We also used alternative pressure ulcer classification systems, such as the Stirling (Reid 1994) and 
Torrence classification systems (Harker 2000), as well as earlier versions published by the NPUAP 
(NPUAP 1989), on the condition that the definitions of these alternative and previous versions 
closely matched the contemporary International NPUAP/EPUAP/PPPIA Pressure Ulcer Classification 
System Criteria (NPUAP/EPUAP/PPPIA 2014). See Table 2 'Comparison of pressure ulcer classification 
systems'. We excluded studies involving participants with Category/Stage I ulcers because although 
'at-risk' signs and symptoms of potential pressure ulcer such as non-blanchable redness, pain, 
hardness or softness, heat or coolness are present, the skin remains intact (NPUAP/EPUAP/PPPIA 
2014). A posteriori uncertainty about what constituted a Category/Stage I and II pressure ulcer in 
alternative pressure ulcer classification systems required changes to original protocol. These are 
outlined in Differences between protocol and review. 
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Table 2. Comparison of pressure ulcer classification systems 

NPUAP/EPUAP/PPPIA 
Classification System 
(2014, 2009) 

NPUAP (1989) The UK Consensus 
(Stirling) Classification 
of Pressure Sore 
Severity (1994) 

The Torrence 
Classification System 
(1983) 

Category
/Stage 

Definition Category
/Stage 

Definiti
on 

Category
/Stage 

Definition Category
/Stage 

Definitio
n 

Quoted directly 
fromNPUAP/EPUAP/PPPI
A 2014 

Quoted directly 
from NPUAP 1989 

Quoted directly 
fromReid 1994 

Quoted directly 
fromHarker 2000 

Category
/Stage I: 
Nonblan
chable 
Erythem
a 

Intact skin 
with non-
blanchable 
redness of a 
localized 
area usually 
over a bony 
prominence. 
Darkly 
pigmented 
skin may not 
have visible 
blanching; 
its colour 
may differ 
from the 
surrounding 
area. The 
area may be 

Stage I Non-
blancha
ble 
erythe
ma of 
intact 
skin: 
the 
heraldin
g lesion 
of skin 
ulcerati
on. 
Identific
ation of 
Stage I 
pressur
e ulcers 
may be 

Stage 1 Discolorati
on of 
intact skin 
(light 
finger 
pressure 
applied to 
the site 
does not 
alter the 
discolourat
ion) 

1.1 Non-
blanchable 
erythema 
with 
increased 
local heat 

Stage 1 Blanchin
g 
hyperae
mia: 
Reactive 
hyperae
mia is a 
temporar
y dilation 
of the 
capillarie
s which 
bring 
oxygen 
to the 
area and 
remove 
accumula
ted 



painful, 
firm, soft, 
warmer or 
cooler as 
compared to 
adjacent 
tissue. 
Category/St
age I may be 
difficult to 
detect in 
individuals 
with dark 
skin tones. 
May 
indicate “at 
risk” 
individuals 
(a heralding 
sign of risk). 

difficult 
in 
patients 
with 
darkly 
pigmen
ted 
skin. 

1.2 
Blue/purpl
e/black 
discolourat
ion 

carbon 
dioxide 
and 
other 
waste 
products. 
It causes 
a distinct 
erythem
a after 
pressure 
is 
released. 
Light 
finger 
pressure 
is said to 
cause 
blanchin
g of this 
erythem
a, 
indicatin
g that 
the 
microcirc
ulation is 
intact. 

Category
/Stage II: 
Partial 
Thicknes
s Skin 
Loss 

Partial 
thickness 
loss of 
dermis 
presenting 
as a shallow 
open ulcer 
with a red 
pink wound 
bed, 
without 
slough. May 
also present 
as an intact 
or 
open/ruptur
ed serum 

Stage II Partial 
thickne
ss skin 
loss 
involvin
g 
epider
mis 
and/or 
dermis. 
The 
ulcer is 
superfic
ial and 
present
s 
clinicall

Stage 2 Partial 
thickness 
skin loss or 
damage 
involving 
epidermis 
and/or 
dermis 

2.1 Blister 

2.2 
Abrasion 

2.3 
Shallow 
ulcer, 
without 
undermini

Stage 2 Non-
blanchin
g 
hyperae
mia: the 
erythem
a 
remains 
when 
light 
pressure 
is applied 
indicatin
g a 
degree of 
microcirc
ulatory 



filled blister. 
Presents as 
a shiny or 
dry shallow 
ulcer 
without 
slough or 
bruising.* 
This 
Category/St
age should 
not be used 
to describe 
skin tears, 
tape burns, 
perineal 
dermatitis, 
maceration 
or 
excoriation. 
*Bruising 
indicates 
suspected 
deep tissue 
injury. 

y as an 
abrasio
n, 
blister 
or 
shallow 
crater. 

ng of 
adjacent 
tissue 

2.4 Any of 
these with 
underlying 
blue/purpl
e/black 
discolourat
ion or 
induration. 

disruptio
n and 
inflamma
tion. 
Oedema 
distorts 
and 
thickens 
all tissues 
compress
ed 
between 
the bone 
and the 
support 
surface. 
Superfici
al 
damage 
may 
present 
as 
swelling, 
induratio
n, 
blistering 
or 
epiderma
l 
ulceratio
n, which 
might 
expose 
the 
dermis. 

Category
/Stage 
III: Full 
Thicknes
s Skin 
Loss 

Full 
thickness 
tissue loss. 
Subcutaneo
us fat may 
be visible 
but bone, 
tendon or 
muscle are 
not 

Stage III Full 
thickne
ss skin 
loss 
involvin
g 
damage 
or 
necrosis 
of 

Stage 3 Full-
thickness 
skin loss 
involving 
damage or 
necrosis of 
subcutane
ous tissues 
but not 
extending 

Stage 3 Ulceratio
n 
progress
es 
through 
the 
dermis to 
the 
junction 
with 



exposed. 
Slough may 
be present 
but does not 
obscure the 
depth of 
tissue loss. 
May include 
undermining 
and 
tunnelling. 
The depth of 
a 
Category/St
age III 
pressure 
ulcer varies 
by 
anatomical 
location. 
The bridge 
of the nose, 
ear, occiput 
and 
malleolus do 
not have 
subcutaneo
us tissue 
and 
Category/St
age III ulcers 
can be 
shallow. In 
contrast, 
areas of 
significant 
adiposity 
can develop 
extremely 
deep 
Category/St
age III 
pressure 
ulcers. 
Bone/tendo
n is not 
visible or 

subcuta
neous 
tissue 
that 
may 
extend 
down 
to, but 
not 
through
, 
underlyi
ng 
fascia. 
The 
ulcer 
present
s 
clinicall
y as a 
deep 
crater 
with or 
without 
underm
ining of 
adjacen
t tissue. 

to 
underlying 
bone, 
tendon or 
joint 
capsule 

3.1 Crater, 
without 
undermini
ng of 
adjacent 
tissue 

3.2 Crater, 
with 
undermini
ng of 
adjacent 
tissue 

3.3 Sinus, 
the full 
extent of 
which is 
not certain 

3.4 Full-
thickness 
skin loss 
but wound 
bed 
covered 
with 
necrotic 
tissue 
(hard or 
leathery 
black/bro
wn tissue 
or softer 
yellow/cre
am/grey 
slough) 
which 
masks the 
true extent 
of tissue 
damage. 

subcutan
eous 
tissue. 
The ulcer 
edges are 
distinct 
but it is 
surround
ed by 
erythem
a and 
induratio
n. At this 
stage the 
damage 
is still 
reversibl
e. 



directly 
palpable. 

Until 
debrided it 
is not 
possible to 
observe 
whether 
damage 
extends 
into the 
muscle or 
involves 
damage to 
bone or 
supporting 
structures. 

Category
/Stage 
IV: Full 
Thicknes
s Tissue 
Loss 

Full 
thickness 
tissue loss 
with 
exposed 
bone, 
tendon or 
muscle. 
Slough or 
eschar may 
be present 
on some 
parts of the 
wound bed. 
Often 
include 
undermining 
and 
tunnelling. 
The depth of 
a 
Category/St
age IV 
pressure 
ulcer varies 
by 
anatomical 
location. 
The bridge 
of the nose, 

Stage IV Full 
thickne
ss skin 
loss 
with 
extensiv
e 
destruc
tion, 
tissue 
necrosis 
or 
damage 
to 
muscle, 
bone, 
or 
support
ing 
structur
es (for 
exampl
e, 
tendon 
or joint 
capsule)
. Note: 
underm
ining 
and 

Stage 4 Full-
thickness 
skin loss 
with 
extensive 
destructio
n and 
tissue 
necrosis 
extending 
to 
underlying 
bone, 
tendon or 
joint 
capsule 

4.1 Visible 
exposure 
of bone, 
tendon or 
capsule 

4.2 Sinus 
assesses as 
extending 
to bone, 
tendon or 
capsule. 

Stage 4 Ulceratio
n 
extends 
into the 
subcutan
eous fat. 
Small-
vessel 
thrombo
sis and 
infection 
compoun
d fat 
necrosis. 
Underlyi
ng 
muscle is 
swollen 
and 
inflamed, 
and 
undergoe
s 
pathologi
cal 
changes. 
The 
relative 
avascular 
deep 



ear, occiput 
and 
malleolus do 
not have 
subcutaneo
us tissue 
and these 
ulcers can 
be shallow. 
Category/St
age IV ulcers 
can extend 
into muscle 
and/or 
supporting 
structures 
(e.g., fascia, 
tendon or 
joint 
capsule) 
making 
osteomyeliti
s possible. 
Exposed 
bone/tendo
n is visible 
or directly 
palpable. 
The depth of 
a 
Category/St
age IV 
pressure 
ulcer varies 
by 
anatomical 
location. 
The bridge 
of the nose, 
ear, occiput 
and 
malleolus do 
not have 
subcutaneo
us tissue 
and these 
ulcers can 

sinus 
tracts 
may 
also be 
associat
ed with 
Stage IV 
pressur
e 
ulcers. 

fascia 
temporar
ily 
impedes 
downwar
d 
progress 
of the 
damage 
but 
promotes 
lateral 
extensio
n, 
causing 
undermi
ning of 
the skins. 
Epiderma
l 
thickenin
g creates 
a distinct 
ulcer 
margin 
but 
inflamma
tion, 
fibrosis 
and 
retractio
n distort 
the 
deeper 
areas of 
the sore. 



be shallow. 
Category/St
age IV ulcers 
can extend 
into muscle 
and/or 
supporting 
structures 
(e.g., fascia, 
tendon or 
joint 
capsule) 
making 
osteomyeliti
s possible. 
Exposed 
bone/tendo
n is visible 
or directly 
palpable. 

Unstagea
ble: 
Depth 
Unknow
n 

Full 
thickness 
tissue loss in 
which the 
base of the 
ulcer is 
covered by 
slough 
(yellow, tan, 
grey, green 
or brown) 
and/or 
eschar (tan, 
brown or 
black) in the 
wound bed. 
Until 
enough 
slough 
and/or 
eschar is 
removed to 
expose the 
base of the 
wound, the 

Unstagea
ble 

When 
eschar 
is 
present, 
accurat
e 
staging 
of the 
pressur
e ulcer 
is not 
possible 
until 
the 
eschar 
has 
sloughe
d or the 
wound 
has 
been 
debride
d. 

  
Stage 5 Infective 

necrosis 
penetrat
es the 
deep 
fascia, 
and 
muscle 
destructi
on 
progress
es 
rapidly. 
The 
wound 
spreads 
along the 
fascial 
planes 
and 
bursae, 
and may 
even 
reach the 
joints 



true depth, 
and 
therefore 
Category/St
age, cannot 
be 
determined. 
Stable (dry, 
adherent, 
intact 
without 
erythema or 
fluctuance) 
eschar on 
the heels 
serves as 
‘the body’s 
natural 
(biological) 
cover’ and 
should not 
be removed. 

and body 
cavities. 
Osteomy
elitis can 
easily 
develop. 
Multiple 
pressure 
ulcers 
may join, 
resulting 
in 
massive 
areas of 
tissue 
destructi
on. 

Suspecte
d Deep 
Tissue 
Injury: 
Depth 
Unknow
n 

Purple or 
maroon 
localized 
area of 
discoloured 
intact skin 
or blood-
filled blister 
due to 
damage of 
underlying 
soft tissue 
from 
pressure 
and/or 
shear. The 
area may be 
preceded by 
tissue that is 
painful, 
firm, mushy, 
boggy, 
warmer or 

      



cooler as 
compared to 
adjacent 
tissue. Deep 
tissue injury 
may be 
difficult to 
detect in 
individuals 
with dark 
skin tones. 
Evolution 
may include 
a thin blister 
over a dark 
wound bed. 
The wound 
may further 
evolve and 
become 
covered by 
thin eschar. 
Evolution 
may be 
rapid 
exposing 
additional 
layers of 
tissue even 
with optimal 
treatment. 

Types of interventions 

The primary intervention under investigation is the use of any foam wound dressing for treating 
Category/Stage II pressure ulcers or above. We included any trial in which the presence or absence of 
a foam dressing was the only systematic difference between treatment groups. We anticipated that 
comparisons would include the following: 

• different types of foam dressings compared with each other; 

• foam dressings compared with other dressings or active treatments, or both, and; 

• foam dressings compared with no dressing treatment. 

Types of outcome measures 

For clarity we present data for short-term follow-up (8 weeks or less); medium follow-up (24 weeks 
or less) and long-term follow-up (more than 24 weeks). This change is noted in Differences between 
protocol and review. 



Primary outcomes 

• Incidence of healed pressure ulcers (proportion of participants in whom a pressure ulcer 
healed) 

• Time to complete healing 

• Adverse events per participant (such as wound or systematic infection, or both, or increase in 
ulcer size and severity) 

Secondary outcomes 

• Reduction in ulcer size 

• Quality of life (measured using any validated tool) 

• Patient satisfaction/acceptability measured using any validated tool 

• Pressure ulcer recurrence (Category/Stage II or above) 

• Pain (associated with a pressure ulcer or dressing removal, or both, measured by any 
validated tool) 

Economic outcomes 

• Cost (including but not limited to: costs of dressings; costs of related nursing or other health 
practitioner time or consultations; treatment costs per participant per pressure ulcer; costs 
to treat adverse events, infections or complications associated with the pressure ulcer; 
duration or costs of hospital stay for pressure ulcer wound healing, adverse events and 
complications; indirect costs to society associated with pressure ulcer such as lost 
productivity) 

• Utility scores representing health-related quality of life 

• Incremental cost per event such as per additional pressure ulcer healed; incremental cost per 
life year gained; incremental cost per quality-adjusted life year (QALY); net health or 
monetary benefit) 

Search methods for identification of studies 

Electronic searches 

We searched the following electronic databases to identify reports of relevant clinical trials and 
economic studies: 

• the Cochrane Wounds Specialised Register (searched 27 February 2017); 

• the Cochrane Central Register of Controlled Trials (CENTRAL; 2017, Issue 1) in the Cochrane 
Library (searched 27 February 2017); 

• Ovid MEDLINE including In-Process & Other Non-Indexed Citations (1946 to 27 February 
2017); 

• Ovid Embase (1974 to 27 February 2017); 

• EBSCO CINAHL Plus (1937 to 27 February 2017); 



• the NHS Economic Evaluation Database (NHS EED) in the Cochrane Library (searched 27 
February 2017). 

The search strategies for the Cochrane Wounds Specialised Register, CENTRAL, NHS EED, Ovid 
MEDLINE, Ovid Embase and EBSCO CINAHL Plus can be found in Appendix 1. We combined the Ovid 
MEDLINE search with the Cochrane Highly Sensitive Search Strategy for identifying randomised trials 
in MEDLINE: sensitivity- and precision-maximising version (2008 revision) (Lefebvre 2011). We 
combined the Embase search with the Ovid Embase filter developed by the UK Cochrane Centre 
(Lefebvre 2011). We combined the CINAHL Plus searches with the trial filters developed by the 
Scottish Intercollegiate Guidelines Network (SIGN 2017). To identify economic studies, we combined 
Ovid MEDLINE, Ovid Embase, and EBSCO CINAHL Plus searches with filters developed by the Centre 
for Reviews and Dissemination (CRD 2017). There were no restrictions with respect to language, date 
of publication or study setting. 

We also searched the following clinical trials registries: 

• ClinicalTrials.gov (searched 3 March 2017); 

• World Health Organization (WHO) International Clinical Trials Registry Platform (searched 3 
March 2017); 

• EU Clinical Trials Register (searched 3 March 2017). 

Search strategies for clinical trials registries can be found in Appendix 1. 

Searching other resources 

Searching reference lists of included trials and relevant reviews 

We aimed to identify other potentially eligible trials or ancillary publications by searching the 
reference lists of retrieved included trials, as well as relevant systematic reviews, meta-analyses and 
Health Technology Assessment reports. 

Contacts 

We attempted to contact authors of papers and abstracts that were identified as having omissions of 
reported data, to request further information about their trials. However given that eight of the nine 
studies were published nine to 23 years ago, we had limited success making contact with authors, or 
where contact was made, authors were unable to access original data. 

Adverse effects 

We did not perform a separate search for adverse effects of interventions used, we considered 
adverse effects described in included studies only. 

Data collection and analysis 

We carried out data collection and analysis using Review Manager 5 (RevMan 5) (RevMan 2014) 
according to methods pre-specified in a published protocol (Walker 2014). 

Selection of studies 

Two review authors independently assessed the titles and abstracts of all citations retrieved by the 
search for relevance against the inclusion criteria. After this initial assessment, we retrieved full-text 
versions of all studies considered to be potentially eligible. The same two authors then 



independently assessed the full papers for eligibility and disagreement between review authors was 
resolved through discussion and, when required, via input by a third independent review author 
(Higgins 2011a). When the eligibility of a study was unclear, we attempted to contact study authors 
to request clarification. We recorded all the reasons for exclusion of studies we obtained as full 
copies, and completed a PRISMA flow chart to summarise this process (Liberati 2009). We also 
attempted to obtain all relevant publications when studies had reported more than once. 

Data extraction and management 

We extracted and summarised details from eligible studies using a pre-designed data extraction 
sheet. Two review authors extracted data independently and then performed a cross-check for 
accuracy and agreement. Any disagreements were resolved though discussion and arbitration by a 
third review author when necessary. Where studies were reported multiple times, we obtained all 
publications to ensure that we extracted the maximum amount of relevant data and included the 
study once in the review. When we included a study with more than two intervention arms, we 
extracted data only from the intervention and control groups as per the eligibility criteria. If there 
were any data missing from the papers, we attempted to contact study authors to retrieve the 
missing information. 

Where possible, we extracted the following data from those trial arms relevant to the review: 

• country of origin; 

• type/Category/Stage of pressure ulcer; 

• location of pressure ulcer; 

• unit of investigation (per participant) - single injury versus multiple injuries per participant; 

• care setting; 

• eligibility criteria and key baseline participant data; 

• number of participants randomised to each trial arm; 

• details of the dressing treatment/regimen received by each group; 

• details of any co-interventions; 

• primary and secondary outcome(s) with definitions; 

• outcome data for primary and secondary outcomes (by group); 

• duration of follow-up; 

• number of withdrawals (by group); and, 

• source of funding. 

We extracted the following data from economic studies relevant to the review: 

• estimates of specific items of resource use per participant; 

• estimates of unit costs (extracted separately to resource use); 

• price year and currency; 

• decision making jurisdiction; 



• analytic perspective; 

• both a point estimate and a measure of uncertainty (e.g. standard error or confidence 
interval) for measures of incremental resource use, costs and cost effectiveness, if reported; 
and 

• details of any sensitivity analyses undertaken, and any information regarding the impact of 
varying assumptions on the magnitude and direction of results. 

Assessment of risk of bias in included studies 

Two review authors independently assessed included studies for risk of bias using the Cochrane 'Risk 
of bias' assessment tool (Higgins 2011b). The tool addresses six specific domains (refer to Appendix 
2), namely sequence generation, allocation concealment, blinding, incomplete outcome data, 
selective outcome reporting and other issues that may potentially bias the study (Higgins 2011b). We 
linked Cochrane 'Risk of bias' ratings to the GRADE assessment using an adaptation by Guyatt 2011 to 
define the four 'Risk of bias' ratings (Westby 2017): 

• very high - two or more key domains with a high risk of bias or a single domain with very 
high levels of uncertainty (e.g. very high degree of differential missing data); 

• high - high risk of bias for any one domain or we judged the risk of bias to be ’almost high’ 
across more than one domain; 

• low - low risk of bias for each of the key domains; 

• unclear - insufficient information for at least one key domain (with the other domains being 
at low risk of bias). 

As we only included RCTs and cluster-RCTs in this review, our GRADE ratings started at 'high' 
(according to the GRADE quality rating system of high, moderate, low, very low). However we 
downgraded studies according to five factors: 1) limitations in the design and implementation 
suggesting the high likelihood of bias; 2) indirectness of evidence (indirect population, intervention, 
control, outcomes); 3) unexplained heterogeneity or inconsistency of results; 4) imprecision of 
results; 5) high probability of bias (Schünemann 2011a). Explanations for our GRADE assessment 
decisions are presented in the footnotes to the 'Summary of findings' tables. 

We completed a 'Risk of bias' table for each included study, and conducted a separate assessment for 
each outcome. We have presented 'Risk of bias' assessment using two 'Risk of bias' summary figures: 
one that provides a summary of bias for each item across all studies and another that provides a 
cross-tabulation of each trial for all risk of bias items. For economic evaluations, we used the 
Consolidate Health Economic Evaluation Reporting Standards (CHEERS) checklist to assess the 
methodological quality of full and partial economic evaluations (Husereau 2013). 

Measures of treatment effect 

For dichotomous outcomes, we calculated risk ratio (RR) with 95% confidence intervals (CI). For 
continuous outcomes, we used the mean difference (MD) with 95% CIs for trials that used the same 
assessment scale. When trials used different assessment scales, we planned to use the standardised 
mean difference (SMD) with 95% CIs. Time-to-event data (e.g. time-to-healing) were intended to be 
reported as hazard ratio (HR) when possible, in accordance with the methods described in 
the Cochrane Handbook for Systematic Reviews of Interventions (Deeks 2011). If studies reporting 
time-to-event data (e.g. time to healing) did not report a hazard ratio then, when feasible, we 



planned to estimate this using other reported outcomes, such as numbers of events via an 
appropriate statistical method (Tierney 2007). 

Review of economic evaluations 

We planned to present a tabulated analysis of the identified economic data in accordance with 
advice outlined in the CHEERS checklist (Husereau 2013). However, limited data made it impractical 
to do so. Instead we have presented a narrative description of the economic data. 

For any included studies, given the likely lack of direct comparability in resource use and cost data 
between different healthcare contexts and settings, we did not intend to pool economic outcomes. 
Rather we planned to incorporate a discussion of key drivers and impact of assumptions on the cost-
effectiveness of foam dressings, scenarios that are likely to lead to the most and least cost-effective 
use of foam dressings, as well as guidance on future research that might be required to assess the 
economic value of foam dressings as an intervention for pressure ulcer treatment. 

Costs 

We planned to report resource utilisation and unit costs separately, along with the currency and 
price year in each original study. We would then convert these costs to current values by employing a 
web-based conversion tool that applies implicit price deflators for gross domestic product (GDP) of 
that currency and then converts into the currency most frequently observed in the articles reviewed 
using GDP Purchasing Power Parities (Shemilt 2011). This would allow readers of the review to make 
meaningful comparisons between costs in studies that may have been conducted in different 
countries and at different times. However, given that only three studies reported costs for different 
components of pressure ulcer treatment, across different comparisons, we did not consider it 
appropriate to convert costs to a common currency and year. 

The main costs were likely to be those associated with the development of pressure ulcers and their 
treatment (e.g. dressings), nursing time for dressing changes, specialist and other practitioner costs 
as measured by time or number of visits, potential cost-savings from a reduced length of stay in 
hospital, and costs stemming from differing rates of adverse events and complications (including 
procedures initiated due to the failure of wounds to heal, such as amputation). We planned to 
identify the key cost drivers from the studies included to enable users of the review to gain a clear 
understanding of the nature of resource use associated with foam dressing for pressure ulcer 
treatment. 

Health state utility scores 

We planned to examine information on the change in health-related quality of life reported by the 
included trials via utilities measured by a multi-attribute utility instrument (MAUI) or other 
approaches (such as the time trade-off, standard gamble). 

Unit of analysis issues 

In most of the studies included in our review, the participant was the unit of analysis, taking into 
account the level at which randomisation occurred. For parallel-group designs, we analysed a single 
measure for each outcome for each person participating, thereby avoiding ’unit-of-analysis’ errors 
that can result in a false positive conclusion that the intervention had an effect (Deeks 2011). For 
cluster-RCTs (e.g. where outcome data were presented for multiple ulcers per participant) we had 
planned to adjust sample size based on methods described in the Cochrane Handbook for Systematic 
Reviews of Interventions (Deeks 2011); that is, where possible, use an estimate of intra-cluster 



correlation coefficient (ICC) derived from the trial, or calculate the design effect using the formula: 
DE = 1 (M-1) x ICC (Deeks 2011). However, in the one study with clustered data, we did not do this 
due to the small amount of data, the age of the study and resulting lack of detail about the data. 
Instead we matched the number of observations with the number of 'units' (i.e. participants) 
randomised, and reflected the lack of independence in the study via the risk of bias and GRADE 
assessment. 

Dealing with missing data 

We considered it likely that studies included in our review would have missing data, which would 
increase the possibility of bias. Where there was evidence of missing data, we attempted to contact 
study authors to request the missing information. In cases where this approach was unsuccessful, we 
assumed that missing data were due to loss of follow-up (missing at random) and analysed the 
available information. If we considered that data were not missing at random, we planned to either 
impute missing data, acknowledging that these were imputed with uncertainty or to use statistical 
models to allow for missing data by making assumptions about their relationship with the available 
data (Deeks 2011), or adopt both process (we did not use these options in the review). We 
considered intention-to-treat (ITT) analysis (keeping participants in the intervention groups to which 
they were randomised, regardless of the intervention they actually received) where some 
randomised participants were excluded from the analysis. Where we assessed ITT analysis as 
inappropriate (in cases of unintended/adverse events), we considered available case analysis (Deeks 
2011). We planned to perform sensitivity analyses to assess how robust the results were to 
reasonable changes in the assumptions that we made. We have addressed the impact of missing 
data on the findings of the review in the Discussion section. 

Assessment of heterogeneity 

Based on previous reviews of the literature, there was an expectation that included studies would 
have considerable heterogeneity due to clinical variation (differences in participants, interventions 
and outcomes), and methodological diversity related to design and risk of bias difference (Deeks 
2011), which resulted in statistical heterogeneity (Higgins 2003). Therefore, we attempted to identify 
potential sources of clinical, methodological and statistical heterogeneity prior to meta-analysis. We 
analysed studies of each intervention and presented data separately. If studies were sufficiently 
homogeneous, we pooled data using meta-analysis with RevMan 5 (RevMan 2014). We used the 
Chi2 test to quantify our assessment of statistical heterogeneity, with significance being set at P value 
less than 0.10 and the I2 measure. We did not pool studies with high returned values - classed as 
when I2 exceeded 75% (Deeks 2011). Where there were sufficiently similar studies to consider 
pooling, we used a fixed-effect model to quantify an estimate of low to moderate levels of 
heterogeneity (I2 0% to 50%). We planned to use a random-effects model in the absence of clinical 
heterogeneity and in the presence of statistical heterogeneity (I2 > 50%), However this was not 
possible due to the high degree of clinical variation. 

Assessment of reporting biases 

Reporting biases arise when the dissemination of research findings is influenced by the nature and 
direction of results (Sterne 2011). Publication bias is one example of a number of possible 'small 
study effects', such as a tendency to over-estimate the effect of interventions in smaller RCTs. We 
planned to explore reporting bias using funnel plots. A funnel plot is a simple scatter plot that 
enables a visual assessment of intervention effect estimates from individual RCTs against some 



measure of each trial's size or precision (Sterne 2011). We had planned to present funnel plots if at 
least 10 studies were available for the meta-analysis, however this situation did not arise. 

Data synthesis 

We described included studies in a structured narrative summary based upon comparators. 

We entered quantitative data into RevMan 5 (RevMan 2014), and analysed the data using the 
RevMan 5 analysis software. For dichotomous outcomes, we calculated RR plus 95% CI. For 
continuous outcomes, we intended to calculate SMD and MD plus 95% CI. For time-to-event 
outcomes we planned to calculate pooled HR with 95% CI. The decision to pool data in a meta-
analysis was dependent upon the availability of outcome data and assessment of between-trial 
heterogeneity. We explored the robustness of meta-analyses using appropriate meta-analytical 
models - such as fixed-effect or random-effects models, based on the level of heterogeneity as 
outlined in the Cochrane Handbook for Systematic Reviews of Interventions (Deeks 2011). 

'Summary of findings' tables 

We have presented the main results of the review in 'Summary of findings' tables. These tables 
present key information concerning the quality of the evidence, the magnitude of the effects of the 
interventions examined, and the sum of the available data for the main outcomes (Schünemann 
2011b). The 'Summary of findings' tables also include an overall grading of the body of evidence 
related to each of the main outcomes using the GRADE approach (Schünemann 2011a). The GRADE 
approach defines the quality of a body of evidence as the extent to which one can be confident that 
an estimate of effect or association is close to the quantity of specific interest. As this review is part 
of a suite of Cochrane Reviews investigating the use of a wide range of dressing types for the 
treatment of pressure ulcers, reviewed studies here include those from a select range of advanced 
wound dressing types. Based on the characteristics of included studies, the 'Summary of Findings' 
tables have been organised according to the following comparisons with each table comprising 
results from several individual studies: 

• different types of foam dressings compared with each other; 

• foam dressings compared with hydrocolloid dressings; 

• foam dressings compared with hydrogel dressings; 

• foam dressings compared with basic wound contact dressings. 

We have presented data on the following outcomes: 

• incidence of healed pressure ulcers (proportion of participants in whom a pressure ulcer 
healed); 

• time to complete healing; 

• adverse events per patient (such as wound or systematic infection, or both, or increase in 
ulcer size and severity; 

• quality of life. 

Subgroup analysis and investigation of heterogeneity 



We had planned, if data allowed, to undertake the following subgroup analysis: type of setting 
(community, hospital, inpatient, outpatient) however this was not possible and we have not 
presented any subgroup analyses. 

Sensitivity analysis 

When possible we planned to perform sensitivity analysis to explore the influence of risk of bias on 
clinical, methodological and statistical heterogeneity (Deeks 2011). As a result of this process, we 
planned to exclude those studies assessed as having high risk of bias from meta analysis and consider 
the effects of those studies at unclear risk or low risk of bias. We considered studies as having overall 
low risk of bias if they had low risk of bias in all key domains, namely adequate generation of the 
randomisation sequence, adequate allocation concealment and blinding of outcome assessor for the 
estimates of treatment effect. We did not conduct this analysis. 

Results 

Description of studies 

See Characteristics of included studies; Characteristics of excluded studies 

Results of the search 

The search generated 1352 records (registers were checked on 27 February 2017). In total, we 
excluded 1326 studies and assessed 26 as full text for eligibility. See Figure 1. Of these, we included 
nine studies and excluded 16, as per our a priori objectives reported in the protocol for this review 
(Walker 2014). 
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Figure 1: Study flow diagram 

We only identified one trial as a relevant ongoing study (ISRCTN57842461); however results from 
that study had not been published at the time of this review. Refer to Characteristics of ongoing 
studies for more details about this trial. We located no new studies by searching reference lists, as 
any relevant studies had been identified in the electronic searching. 

Included studies 

Study design and setting 

Nine studies met the inclusion criteria for this review (refer to Characteristics of included studies), 
although only eight were suitable for meta-analyses (Bale 1997; Banks 1994a; Meaume 2003; Payne 
2009; Seeley 1999; Sopata 2002; Souliotis 2016; Thomas 1997). One study (Bale 1998) used multiple 
subgroup analyses for which results may have been misleading (Deeks 2011). Therefore we did not 
include Bale 1998 in the meta-analyses but considered it important for the narrative description. 
Apart from Bale 1998, the included studies were randomised controlled trials (RCTs) with two arms, 
for a total of 483 participants. Health settings comprised community, aged and palliative-care 
facilities. Six included studies used an intention-to-treat (ITT) approach (Polit 2010), where there was 
limited or no participant loss following randomisation (Bale 1998; Meaume 2003; Payne 2009; Seeley 
1999; Sopata 2002; Thomas 1997). The remaining studies (Banks 1994a; Souliotis 2016), used a per-
protocol approach, which potentially contributed to bias in their studies (Polit 2010). We made 



attempts to contact study authors to request additional information about missing data but no 
further information was received. 

Participants 

Participants from included trials were recruited from: 

• five centres (not specified) in the UK (Bale 1997); 

• the community in the UK (Bale 1998; Thomas 1997), and Greece (Souliotis 2016); 

• aged care facilities in Belgium, France and Italy (Meaume 2003); 

• a palliative care unit in Poland (Sopata 2002); 

• a combination of community, aged care and palliative settings in the UK and USA (Banks 
1994a; Payne 2009; Seeley 1999). 

The mean age of participants in eight trials was ≥ 73 years (Bale 1997; Bale 1998; Banks 
1994a; Meaume 2003; Payne 2009; Seeley 1999; Souliotis 2016; Thomas 1997). However the mean 
age of participants was 59 years in Sopata 2002. 

All included trials apart from Payne 2009 and Souliotis 2016 had more female participants than male 
(Bale 1997; Bale 1998; Banks 1994a; Meaume 2003; Seeley 1999; Sopata 2002; Thomas 1997). 

The most commonly reported locations for pressure ulcer were the sacrum (Bale 1997; Banks 
1994a; Meaume 2003; Payne 2009; Seeley 1999; Souliotis 2016; Thomas 1997), hips and buttocks 
(Payne 2009; Souliotis 2016; Thomas 1997), heel and ankle (Meaume 2003; Seeley 1999; Souliotis 
2016; Thomas 1997). Location of pressure ulcer was not reported by Bale 1998 or Sopata 2002. 

Interventions 

We considered all types of dressing that were manufactured using foam as 'foam dressings'. Within 
the included studies these consisted of hydrocellular foam (Bale 1998; Seeley 1999); hydropolymer 
foam (Thomas 1997; Meaume 2003); polyurethane foam (Bale 1997; Banks 1994a; Payne 
2009; Sopata 2002); silicone foam (Meaume 2003); as well as foam dressings with anti-microbial 
(silver and silver-sulfadiazine), and analgesic (ibuprofen) properties (Souliotis 2016). See Summary of 
outcomes, Table 3. 
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Table 3. Summary of outcomes 

Stu
dy 

Interv
ention 

Compa
rator 

Foll
ow-
up 
(we
eks) 

Inci
denc
e of 
heal
ed 
PU 

Tim
e to 
com
plet
e 

heal
ing 

Adv
erse 

even
ts 

Red
uctio
n 

in 
ulcer 
size 

Qu
alit
y 
of 
life 

Patie
nt 
satisf
actio
n 

PU 
recur
renc
e 

P
ai
n 

Econ
omi
c 



Bale 
199
7 

Polyur
ethane 
foam 
(n = 
29) 

Hydroc
olloid 
(n = 
31) 

4 ✓ ✗ ✓ ✗ ✗ ✗ ✗ ✗ ✗ 

Bale 
199
8 

Hydroc
ellular 
foam 
(n = 
17) 

Hydroc
olloid 
(n = 
15) 

8 ✗ ✗ ✓ 
Data 
not 
sepa
rate
d by 
wou
nd 
type 

✓ 
Data 
not 
sepa
rate
d by 
wou
nd 
type 

✗ ✓ ✗ ✗ ✓ 

Ban
ks 
199
4a 

Polyur
ethane 
foam 
(n = 
26) 

Knitted 
viscous 
secure
d with 
a 
vapour
-
perme
able 
film 
dressin
g (n = 
24) 

12 ✓ ✗ ✗ ✗ ✗ ✓ ✗ ✓ ✗ 

Mea
ume 
200
3 

Silicon
e 
polyur
ethane 
foam 
(n = 
18) 

Hydro
polym
er 
foam 
(n = 
20) 

8 ✓ ✗ ✓ ✓ ✗ ✗ ✗ ✗ ✗ 

Pay
ne 
200
9 

Polyur
ethane 
foam 
(n = 
20) 

Saline-
soaked 
gauze 
(n = 
16) 

4 ✓ ✗ ✗ ✓ ✗ ✗ ✗ ✗ ✓ 



Seel
ey 
199
9 

Hydroc
ellular 
foam 
(n = 
20) 

Hydroc
olloid 
(n = 
19) 

8 ✓ ✗ ✓ ✗ ✗ ✗ ✗ ✓ ✗ 

Sop
ata 
200
2 

Polyur
ethane 
foam 
(n = 
17) 

Hydrog
el (n = 
17) 

8 ✓ ✓ ✓ ✓ ✗ ✗ ✗ ✗ ✗ 

Soul
iotis 
201
6 

Foam 
dressin
gs, 
foam 
with 
silver, 
silver-
sulfadi
azine 
and 
ibupro
fen (n 
= 47) 

Plain 
and 
saline-
soaked 
gauze 
(n = 
48) 

Unti
l 
com
plet
e 
heal
ing 
(less 
than 
24 
wee
ks) 

✗ ✓ ✓ ✗ ✗ ✗ ✗ ✗ ✓ 

Tho
mas 
199
7 

Hydro
polym
er (n = 
50) 

Hydroc
olloid 
(n = 
49) 

6 ✓ ✗ ✓ ✓ 
Data 
not 
sepa
rate
d by 
wou
nd 
type 

✗ ✗ ✗ ✓ ✗ 

We considered foam dressings as a single group where possible. Four studies compared a foam 
dressing with a hydrocolloid dressing (Bale 1997; Bale 1998; Seeley 1999; Thomas 1997), three 
compared foam dressing(s) with basic wound contact dressing (Banks 1994a; Payne 2009; Souliotis 
2016), one compared a foam dressing with a hydrogel dressing (Sopata 2002) and one study 
compared two different types of foam dressing (Meaume 2003). 

Outcomes 

A summary of reported outcomes relevant to the review is reported in Table 3. 



The primary outcome, incidence of healed pressure ulcer was the most frequently reported (Bale 
1997; Banks 1994a; Meaume 2003; Payne 2009; Seeley 1999; Sopata 2002; Thomas 1997), followed 
by adverse events (Bale 1997; Meaume 2003; Seeley 1999; Sopata 2002; Souliotis 2016; Thomas 
1997), and time to complete healing (Sopata 2002; Souliotis 2016). For secondary outcomes five 
trials reported reduction in ulcer size (Bale 1998Meaume 2003; Payne 2009; Sopata 2002; Thomas 
1997), two reported patient satisfaction (Bale 1998; Banks 1994a), and pain (Banks 1994a; Seeley 
1999). None of the included studies reported outcomes for quality of life or pressure ulcer 
recurrence. Economic outcomes were reported in three trials (Bale 1998; Payne 2009; Souliotis 
2016). 

Excluded studies 

In total we excluded 16 studies from the review for the following reasons (refer to Characteristics of 
excluded studies). 

• Where there was uncertainty about the classification system used in studies, following 
contact or attempted contact with the study authors, we deemed this a potential source of 
bias and did not consider their inclusion. Four studies did not report the classification system 
used to assess pressure ulcers (Banks 1994b; Banks 1994c; Banks 1997; Reynolds 2004) and 
we were unable to access the original data to clarify the classification used (Banks 
1994b; Banks 1994c; Banks 1997), or contact the study author (Reynolds 2004). 

• Four studies were not RCTs or cluster-RCTs (Ashby 2012; Diehm 2005; Oleske 1986; Parish 
2008). 

• Two studies did not report subgroup analyses for participants with pressure ulcers in study 
arms comprising mixed dressings (Münter 2006; Palao i Domenech 2008), and we were 
unable to access original data (Münter 2006), or contact the study authors (Palao i 
Domenech 2008). 

• One study did not investigate or report a priori objectives identified in the protocol for this 
review; that is, wound exudate was the primary interest of the study and not the 
effectiveness of the foam dressing in treating pressure ulcers (Piatkowski 2012). 

• One pilot study was an RCT; however dressing choice in the control group was based upon 
health professional and participant choice (of which foam dressings were one option) rather 
than randomisation (Ashby 2012). 

• One study manuscript was incomplete and we could not access it (Avanzi 2000). 

• One study compared an intervention dressing comprising hydrogel and foam layers with a 
hydrocolloid dressing. We excluded the study as the hydrogel layer was closest to the skin, 
and the foam was an outer layer that provided cushioning (Brown-Etris 1996). 

• One study compared two foams for the treatment of pressure ulcers, however their 
application occurred as a component of negative pressure wound therapy following surgical 
debridement rather than as a wound dressing (Wagstaff 2014). 

• One study included participants with neuropathic foot ulcers, not pressure ulcers (Zimny 
2003). 

Risk of bias in included studies 



Risk of bias was an important consideration when assessing the quality of evidence reported in trials 
evaluated for this review as reported in the 'Risk of bias' summary (Figure 2) and 'Risk of bias' graph 
(Figure 3). We have outlined our 'Risk of bias' judgements in the Characteristics of included studies. 
Eight of the nine included studies were at high risk of bias for one or more domains. Overall, the 
quality of reporting was limited due to lack of clarity and detail as outlined below. 

• Open in figure viewer 

Figure 2 

 

 

 



Risk of bias summary: review authors' judgements about each risk of bias item for each included 
study 

• Open in figure viewer 

Figure 3 

 

 

 

Allocation 

We assessed three trials as being low risk of bias for random sequence generation (Banks 
1994a; Meaume 2003; Seeley 1999), with appropriate use of computer-generated randomisation 
lists. The remaining six studies did not provide enough information about the generation of a 
randomising sequence (Bale 1997; Bale 1998; Payne 2009; Sopata 2002; Souliotis 2016; Thomas 
1997). We judged only Banks 1994a, Meaume 2003, Seeley 1999 and Souliotis 2016 to have a low 
risk of bias for allocation concealment. The remaining trials we assessed as having unclear risk of bias 
(Bale 1997; Bale 1998; Sopata 2002) or high risk of bias (Payne 2009; Thomas 1997). 

Blinding 

While it is difficult to blind participants and personnel in studies where there was a physical evidence 
of treatment allocation, there was no indication of blind-to-intervention assessment. As such, we did 
not assess any trials as being at low risk of bias for blinding of participants, personnel or outcome 
assessment of reported outcomes relevant to this review. We assessed five trials as having a high risk 
of bias for blinding of personnel (Meaume 2003; Payne 2009; Seeley 1999; Souliotis 2016; Thomas 
1997), and seven trials as being high risk of bias for blinding of outcome assessment (Bale 
1998; Meaume 2003; Payne 2009; Seeley 1999; Sopata 2002; Souliotis 2016; Thomas 1997). The bias 
aspect of the remaining studies we considered to be unclear (Bale 1997; Banks 1994a). 

Incomplete outcome data 

We assessed six studies as being at low risk of attrition bias (Bale 1998; Meaume 2003; Payne 
2009; Seeley 1999; Sopata 2002; Thomas 1997) as they used an ITT approach (Polit 2010) where 
there was no participant loss following randomisation or missing data were unlikely to be related to 
the true outcome (Higgins 2011b). We judged other studies to have an unclear risk of bias, as they 
used a per-protocol approach, which potentially contributed to bias (Souliotis 2016), or reported 



incomplete outcome data with insufficient descriptions for follow-up and comparator data (Banks 
1994a). We assessed one trial (Bale 1997) as being at high risk of bias for incomplete outcome data, 
with a significant loss of 67% of participants from the study. The study did not report the number of 
participants who required a dressing change due to discomfort and provided little detail regarding 
time to complete wound healing. 

Selective reporting 

We judged four trials to be at low risk of bias for selective reporting (Bale 1997; Meaume 
2003; Seeley 1999; Sopata 2002). The remaining studies we considered to be at unclear risk of 
reporting bias. 

Other potential sources of bias 

Other potential sources of bias included: acknowledgment that dressing wearing time was not a true 
reflection of the average (unclear risk of bias) (Seeley 1999); and inequality of wound sizes between 
groups (high risk of bias) (Bale 1998; Banks 1994a). Indeed Bale 1998 undertook subgroup analyses 
in a subset of the trial population, hence results may be misleading as they were not based on 
randomised comparisons (Deeks 2011). 

Effects of interventions 

See: Summary of findings for the main comparison Hydropolymer foam dressing compared with 
silicone foam dressing for treating pressure ulcers; Summary of findings 2 Foam dressings compared 
with hydrocolloid dressings for treating pressure ulcers; Summary of findings 3 Foam dressing 
compared with hydrogel dressing for treating pressure ulcers; Summary of findings 4 Foam dressings 
compared with basic contact dressings for treating pressure ulcers 

We have organised findings by comparison and a priori outcome measures as outlined above (Types 
of outcome measures). 

The nine trials included 483 participants. The trials were small (median sample size = 20), and while 
there was some clinical and methodological heterogeneity, we undertook meta-analysis where there 
was similarity between dressings (intervention foam versus comparator hydrocolloid), follow-up 
periods and category/stages of pressure ulcer subgroups. Where there was no similarity, we 
summarised studies narratively. 

Comparison 1: hydropolymer foam dressing compared with silicone foam dressing (1 trial; 38 
participants) 

Only one trial compared a foam dressing (hydropolymer foam) with another foam dressing (silicone 
foam) (Meaume 2003) with 8 weeks of follow-up. 

Primary outcomes 

Incidence of healed pressure ulcers (short-term follow-up, 8 weeks or less) 

It is uncertain whether alternative types of foam dressing affected the incidence of healed pressure 
ulcers over a short-term follow-up period: RR 0.89 (95% CI 0.45 to 1.75) (Analysis 1.1). The certainty 
of evidence was very low due to high risk of bias, downgraded once due to serious limitations in 
design and implementation (lack of blinding) and twice for very serious imprecision of results due 
small sample size and wide confidence intervals. See summary of findings Table for the main 
comparison. 



Meaume 2003 did not report our primary outcome: time to complete healing 

Adverse events (short-term follow-up, 8 weeks or less) 

It is uncertain whether alternative types of foam dressing affected the risk of adverse events in 
people with pressure ulcers: RR 0.37 (95% CI 0.04 to 3.25) (Analysis 1.2). The certainty of evidence 
was very low due to high risk of bias, downgraded once due to serious limitations in design and 
implementation (lack of blinding) and twice for very serious imprecision of results due to low 
number of events and wide confidence intervals. See summary of findings Table for the main 
comparison. 

Secondary outcomes 

Reduction in ulcer size (short-term follow-up, 8 weeks or less) 

Reduction of wound size was measured in cm2 from tracings of the each participant's wound at 
baseline and final assessment (Meaume 2003). Wounds dressed with the silicone foam dressing had 
a mean reduction in wound area of 3.1 cm2 compared with 3.3 cm2 in the hydropolymer foam 
dressing. No standard deviation or standard error data were reported and so could not be analysed 
further. We assessed the evidence as very low certainty due to high risk of bias, downgraded once 
due to imitations in design and implementation (lack of blinding) and twice for very serious 
imprecision of results due to small sample size and lack of reporting. 

Meaume 2003 did not report the secondary outcomes quality of life, patient 
satisfaction/acceptability or pressure ulcer recurrence and pain, or the economic outcomes, cost, 
utility scores representing health-related quality of life and incremental cost per event. 

Comparison 2: foam* dressings compared with hydrocolloid dressings (4 trials; 230 participants) 

*Hydrocellular, hydropolymer and polyurethane foam dressings 

This comparison included four trials with 230 participants (Bale 1997; Bale 1998; Seeley 
1999; Thomas 1997). All the studies had short-term follow-up (up to 8 weeks). It should be noted 
that Bale 1997 and Bale 1998 were both conducted in community settings that were not specifically 
described, and used the same dressings: hydrocolloid versus foam (described as a polyurethane foam 
dressing in Bale 1997 and a hydrocellular dressing in Bale 1998). However, reported sample sizes 
between the studies were different as was the focus. Bale 1997 focused on "ease of application, 
removal, adhesion, conformability, absorbency and wear time", whereas Bale 1998 compared the 
costs of dressing and "dressing durability, time to competed healing, ease of wound cleansing and 
dressing removal." 

Primary outcomes 

Incidence of healed pressure ulcers (short-term follow-up, 8 weeks or less) 

Only three trials reported incidence of healed pressure ulcers in this comparison (Bale 1997; Seeley 
1999; Thomas 1997), while Bale 1998 primarily reported costs associated with the dressings. Follow-
up times ranged from four weeks (Bale 1997), six weeks (Thomas 1997) and eight weeks (Seeley 
1999). It is uncertain whether foam dressings affected the incidence of healed pressure ulcers 
compared with hydrocolloid dressings over a short-term period: RR 0.85 (95% CI 0.54 to 1.34) 
(Analysis 2.1). We assessed this as very low-certainty evidence, downgraded twice due to very 
serious limitations in design and implementation (lack of blinding and allocation concealment) and 



once for very serious imprecision of results due small sample size and wide confidence intervals. 
See summary of findings Table 2. 

None of the trials included in this comparison reported time to complete healing (Bale 1997; Seeley 
1999; Thomas 1997) 

Adverse events (short-term follow-up, 8 weeks of less) 

Three studies reported dressing-related adverse events (Bale 1997; Seeley 1999; Thomas 1997). It is 
uncertain whether foam dressings affected the risk of adverse events compared with hydrocolloid 
dressings RR 0.88 (95% CI 0.37 to 2.11) (Analysis 2.2). The certainty of evidence was very low due to 
high risk of bias, downgraded once due to limitations in design and implementation (lack of blinding 
and allocation concealment) and twice for very serious imprecision of results due small sample size 
and wide confidence intervals. See summary of findings Table 2. 

Bale 1998 reported adverse events. However these data were not separated by wound type. It is 
uncertain whether foam dressings affected the risk of adverse events compared with hydrocolloid 
dressings because we assessed the quality of the evidence as being very low due to high risk of bias, 
and downgraded twice due to limitations in design and implementation (uncertain blinding and 
allocation concealment) and once for imprecision of results due to small sample size and incomplete 
reporting. 

Secondary outcomes 

Reduction in ulcer size (short-term follow-up, 8 weeks or less) 

Two studies (Bale 1998; Thomas 1997) (n = 131) reported on reduction in ulcer size. However data 
were not separated by wound type in both studies preventing further analysis. It is uncertain 
whether foam dressings led to reduction in ulcer size compared to hydrocolloid dressings because 
the quality of the evidence was very low due to high risk of bias, downgraded twice due to 
limitations in design and implementation (lack of blinding and allocation concealment) and once for 
imprecision of results due to small sample size and lack of reporting. 

Bale 1997 and Seeley 1999 did not report reduction in ulcer size. 

None of the trials included in this comparison reported our secondary outcome, quality of life (Bale 
1997; Bale 1998; Seeley 1999; Thomas 1997) 

Patient satisfaction/acceptability (short-term follow-up, 8 weeks or less) 

Bale 1998 reported patient satisfaction based on the comfort of the foam and hydrocolloid dressings. 
However these data were not separated by wound type. It is uncertain whether foam dressings led 
to patient satisfaction/acceptability because we assessed the certainty of the evidence as being very 
low due to high risk of bias, and downgraded twice due to limitations in design and implementation 
(uncertain blinding and allocation concealment) and once for imprecision of results due to small 
sample size and incomplete reporting. 

Bale 1997; Seeley 1999 and Thomas 1997 did not report patient satisfaction/acceptability. 

None of the four trials reported secondary outcome pressure ulcer recurrence. 

Pain (short-term follow-up, 8 weeks or less) 



Seeley 1999 used a 4-point rating scale (0 = none, 1 = mild, 2 = moderate, 3 = severe) to assess 
wound pain. It is uncertain if the foam dressing affected wound pain (mean 0.15, SD 0.8, n = 20) 
compared with the hydrocolloid dressing (MD -0.32, 95% CI -0.86 to 0.22) (Analysis 2.3). Thomas 
1997 recorded pain and discomfort associated with the dressing (comfortable or otherwise and 
reported P = 0.023) however did not report any further details. It is uncertain whether the foam 
dressings led to pain compared with the hydrocolloid dressing because the certainty of the evidence 
was very low for both studies due to high risk of bias, downgraded twice due to limitations in design 
and implementation (lack of blinding), and once for imprecision of results. 

Economic outcomes 

Costs and incremental cost per event (short-term follow-up, 8 weeks or less) 

Bale 1998 compared the material costs for foam and hydrocolloid dressing changes, which included 
costs of dressing and saline. Costs were reported as GBP using a 1994 cost year. The total cost of 
treatment was GBP 844 (mean GBP 50 per participant, n = 17) for using the foam dressing compared 
to GBP 1142 (mean GBP 76 per participant, n = 15) for the hydrocolloid dressing. However, these 
costs related to an already small participant subgroup (n = 32) and the authors did not report the 
statistical significance of the difference. In addition, they did not include the costs of nursing time for 
the dressing change or management of complex wounds and participants in the hydrocellular group 
were more likely to have a less severe stage of pressure ulcer at enrolment, representing a significant 
limitation of the study. 

Although Bale 1998 reported healing rates in addition to materials costs for dressing changes, the 
study authors did not draw conclusions regarding the cost-effectiveness of foam dressings for the 
management of pressure ulcers, which is appropriate given this analysis was based on a small 
subgroup sample without tests of statistical significance and with only partial costs included. This 
study had very low-certainty evidence due to high risk of bias, downgraded twice due to limitations 
in design and implementation (lack of blinding and allocation concealment), and once for imprecision 
of results due to small sample size and lack of reporting. 

The other studies in this comparison (Bale 1997; Seeley 1999; Thomas 1997) did not report economic 
outcomes. 

Comparison 3: polyurethane foam dressing compared with hydrogel dressing (1 trial; 34 
participants) 

Sopata 2002 compared a foam dressing with a hydrogel dressing, with a short-term follow-up period 
of eight weeks. One participant in the foam dressing group had two pressure ulcers and one or more 
participants in the hydrogel dressing group had more than one wound, which we could not specify 
through communication with the study author. We allocated one wound to each participant in the 
analysis. See summary of findings Table 3. 

Primary outcomes 

Incidence of healed pressure ulcers (short-term follow-up, 8 weeks or less) 

It is uncertain whether treatment with a foam dressing affected the incidence of healed pressure 
ulcers compared with a hydrogel dressing: RR 1.00 (95% CI 0.78 to 1.28) (Analysis 3.1). We assessed 
the evidence as very low certainty due to high risk of bias, downgraded once due to limitations in 
design and implementation (lack of blinding) and twice for very serious imprecision of results due 
small sample size and wide confidence intervals. See summary of findings Table 3. 



Time to complete healing (short-term follow-up, 8 weeks or less) 

This study (n = 34) reported treatment times in days (mean ± SD). Compared to the hydrogel 
dressings, foam dressings were associated with an increased number of treatment days MD 5.67 
days, (95% CI -4.03 to 15.37) (Analysis 3.2), although this increase was not statistically significant. 
This was very low certainty evidence due to high risk of bias, downgraded once due to limitations in 
design and implementation (lack of blinding) and twice for serious imprecision of results due small 
sample size and wide confidence intervals. See summary of findings Table 3. 

Adverse events (short-term follow-up, 8 weeks or less) 

One adverse event was reported in the hydrogel dressing group (1/17) where the Category/Stage II 
pressure ulcer increased in size. It is uncertain whether use of a foam dressing affected the incidence 
of adverse events compared with a hydrogel dressing: RR 0.33 (95% CI 0.01 to 7.65) (Analysis 3.3). 
This was very low-certainty evidence due to high risk of bias, downgraded once due to limitations in 
design and implementation (lack of blinding) and twice for very serious imprecision of results due 
small sample size and wide confidence intervals. See summary of findings Table 3. 

Secondary outcomes 

Reduction in ulcer size per day (short-term follow-up, 8 weeks or less) 

Sopata 2002 reported reduction of ulcer size for healed pressure ulcers only (n = 30). The mean 
difference was 0.30 cm2 per day (95% CI -0.15 to 0.75) (Analysis 3.4). It is uncertain whether 
treatment with foam or hydrogel dressings had any impact on the reduction of pressure ulcer size. 
This trial did not report total overall reduction in ulcer size nor its categorised treatment effect; 
rather it reported the duration of treatment time by day. While Sopata 2002 compared wound 
healing rates with Banks 1994a, no supporting data were presented. We assessed the evidence as 
very low certainty due to high risk of bias, downgraded once due to limitations in design and 
implementation (lack of blinding) and twice for very serious imprecision of results due to small 
sample size, wide confidence interval and incomplete reporting. 

Sopata 2002 did not report our secondary outcomes, quality of life, patient satisfaction/acceptability, 
pressure ulcer recurrence and pain, or economic outcomes, cost, utility scores representing health-
related quality of life and incremental cost per event. 

Comparison 4: foam dressings* compared with basic wound contact dressings** (3 trials; 181 
participants) 

*Polyurethane, silver and ibuprofen-releasing foam dressing 

** Gauze, saline-soaked gauze, low-adherence dressing secured by a vapour-permeable film 

Three trials (Banks 1994a; Payne 2009; Souliotis 2016) compared foam dressings with basic wound 
contact dressings (plain or saline-soaked gauze and knitted multi-filament yarns secured with a 
vapour-permeable film). Follow-up times ranged from short-term (4 weeks for Payne 2009) and 
medium term (12 weeks for Banks 1994a and just over 17 weeks for Souliotis 2016). See summary of 
findings Table 4. 

Primary outcomes 

Incidence of healed pressure ulcers (short-term follow-up, 8 weeks or less) 



Using data from one study (Payne 2009) (n = 36) it is uncertain if there is a difference in the incidence 
of healed pressure ulcers over a short-term follow-up period: RR 1.33 (95% CI 0.62 to 2.88) (Analysis 
4.1). We assessed the evidence as very low certainty due to high risk of bias, downgraded once 
because of limitations in design and implementation (lack of blinding) and twice for serious 
imprecision of results due small sample size, wide confidence intervals and incomplete reporting. 
See summary of findings Table 4. 

Incidence of healed pressure ulcers (medium-term follow-up, 8 to 24 weeks) 

Using data from Banks 1994a (n = 50), it is uncertain whether foam dressings impact on the 
incidence of healed pressure ulcers compared with the control dressing consisting of a layer of 
knitted viscous multifilament yarns: RR 1.17 (95% CI 0.79 to 1.72) (Analysis 4.1). We also assessed 
this evidence as very low certainty due to high risk of bias, downgraded once due to limitations in 
design and implementation (lack of blinding) and twice for serious imprecision of results due small 
sample size, wide confidence intervals and incomplete reporting. See summary of findings Table 4. 

Souliotis 2016 did not report incidence of healed pressure ulcers. 

Time to complete healing (medium-term follow-up, 8 to 24 weeks) 

Souliotis 2016 (n = 95) reported all participants achieving complete wound healing within 24 weeks 
(17.3 weeks). This study reported time to complete healing in days (mean ± SD). Compared to basic 
contact dressings, we observed that in this single study, foam dressings were associated with a 
decreased time to complete healing MD -35.8 days, (95% CI -56.77 to -14.83) (Analysis 4.2). However 
this was very low certainty evidence due to high risk of bias, downgraded once due to limitations in 
design and implementation (lack of blinding) and twice for serious imprecision of results due small 
sample size, wide confidence intervals and incomplete reporting. See summary of findings Table 4. 

Banks 1994a and Payne 2009 did not report our primary outcome, time to complete healing. 

Adverse events (medium-term follow-up, 8 to 24 weeks) 

Souliotis 2016 reported 12 adverse events-related wound infections in the foam dressings group (n = 
48), compared with 21 in the basic wound contact dressing group: RR 0.58 (95% CI 0.33 to 
1.05) Analysis 4.3. Hence more adverse events related to wound infection occurred in the basic 
wound contact dressing group, compared to the foam dressing group. This was low-certainty 
evidence, due to high risk of bias, downgraded once due to limitations in design and implementation 
(lack of blinding) and twice for serious imprecision of results due small sample size, wide confidence 
intervals and incomplete reporting. See summary of findings Table 4. 

Banks 1994a and Payne 2009 did not report the primary outcome, adverse events. 

Secondary outcomes 

Reduction in ulcer size (short-term follow-up, 8 weeks or less) 

Payne 2009 (n = 36) documented the size of participants' ulcers in cm2 as a baseline in the 
polyurethane foam and saline-soaked gauze dressing groups, however did not report the final 
assessment of wound size to enable comparison. It is uncertain whether foam dressings led to a 
reduction in ulcer size compared with basic wound contact dressings. This was very low-certainty 
evidence due to high risk of bias, downgraded twice due to limitations in design and implementation 
(lack of blinding) and once for serious imprecision of results due small sample size and incomplete 
reporting. 



Banks 1994a and Souliotis 2016 did not report the secondary outcome, reduction in ulcer size. 

Patient satisfaction/acceptability (medium-term follow-up, 8 to 24 weeks) 

Banks 1994a (n = 50) used a patient acceptance questionnaire to record dressing comfort using a 
scale from 0 = poor to 10 = very comfortable. While they reported mean scores, they did not provide 
any other information, such as standard deviation or variance data, from which we could make a 
meaningful interpretation. It is uncertain whether foam dressings affected patient 
satisfaction/acceptability compared with basic wound contact dressings. We assessed the evidence 
as very low certainty due to high risk of bias, downgraded twice due to limitations in design and 
implementation (lack of blinding) and once for imprecision of results due small sample size and 
incomplete reporting. 

Payne 2009 and Souliotis 2016 did not report our secondary outcome, patient 
satisfaction/acceptability. 

Pain (medium-term follow-up, 8 to 24 weeks) 

Banks 1994a also used a patient acceptance questionnaire to record pain on dressing removal using a 
scale from 0 = painful to 10 = painless. While they reported mean scores, they did not provide any 
other information, such as standard deviation or variance data, from which we could make a 
meaningful interpretation. It is uncertain whether foam dressings affected pain compared with basic 
wound contact dressings. This was very low-certainty evidence due to high risk of bias, downgraded 
twice due to limitations in design and implementation (lack of blinding) and once for imprecision of 
results due small sample size and incomplete reporting. 

Payne 2009, Souliotis 2016 and Thomas 1997 did not report our secondary outcome, pain. 

Banks 1994a; Payne 2009; Souliotis 2016 did not report our secondary outcome, quality of life. 

Economic outcomes 

Cost and incremental cost per event (short-term follow-up, up to 8 weeks) 

Payne 2009 (n = 36) analysed treatment costs (dressings, other materials, and nurse time) until ulcer 
healing or 28 days, whichever occurred first. They reported costs as USD using a cost year of 2006/7. 
The polyurethane foam dressing was less costly per participant (USD 315) than saline-soaked gauze 
(USD 781), representing a mean saving of USD 466 per participant in the foam group (P = 0.055). The 
study authors reported the foam dressing to be dominant; that is, less costly and more effective in 
terms of number of participants healed by 28 days and ulcer-free days per participant. They 
concluded that the foam dressing was cost effective compared to saline-soaked gauze for the 
treatment of Category/Stage II pressure ulcers. However, the study was not powered to detect 
differences in time to healing nor sensitivity analyses undertaken for participants who withdrew 
before their wounds had healed or before the treatment period. Due to a lack of data, additional 
analysis was not possible and we are uncertain about the relative impact of basic wound contact 
dressings on economic outcomes compared with foam dressings. We assessed this evidence as very 
low certainty due to high risk of bias, downgraded twice due to limitations in design and 
implementation (lack of blinding) and once for serious imprecision of results due small sample size. 

Costs and incremental cost per event (medium-term follow-up, 8 to 24 weeks) 

Souliotis 2016 reported total and per-participant treatment costs in the home setting until healing 
(including dressings, labour and materials). The cost year was not stated. Treatment costs over the 



study period (to ulcer healing) indicated foam dressings were less costly overall (EUR 63,543 for 47 
participants) and per participant (EUR 1351) than plain gauze overall (EUR 186,638 for 48 
participants) or per participant (EUR 3888). However, they did not report the statistical significance 
of this difference. Therefore, although the study authors also reported a shorter average healing time 
for the foam dressing than the gauze dressing group, it is not possible to draw strong conclusions 
around cost effectiveness. A paucity of data prevented further analysis and we are uncertain about 
the relative impact of foam dressings on economic outcomes compared with basic wound contact 
dressings. This was very low-certainty evidence due to high risk of bias, downgraded once due to 
limitations in design and implementation (lack of blinding) and twice for serious imprecision of 
results due to small sample size and incomplete reporting. 

Banks 1994a did not report economic outcomes. 

Discussion 

Summary of main results 

This review of nine trials with 483 participants includes all the currently available RCT evidence 
evaluating foam dressings to treat pressure ulcers. The primary outcomes for this review were 
incidence of healed pressure ulcers, time to complete healing and adverse events per participant. 
Secondary outcomes included reduction in ulcer size, quality of life, patient satisfaction/acceptability, 
pressure ulcer recurrence, and pain. None of the included trials reported quality of life or pressure 
ulcer recurrence. We also sought economic outcomes, such as cost, utility scores and incremental 
costs. 

We assessed trials according to the following comparisons: 1) different types of foam dressings 
compared with each other (1 trial, 38 participants); 2) foam dressings compared with hydrocolloid 
dressings (4 trials; 230 participants); 3) foam dressings compared with hydrogel dressings (1 trial; 34 
participants) and; 4) foam dressings compared with basic wound contact dressings (3 trials; 181 
participants). 

We judged GRADE assessments as being of low to very low certainty due to serious risk of bias 
related to lack of blinding and allocation concealment, and imprecision due to small samples or lack 
of data, or both. Overall, the majority of evidence for all of the included trials was at high risk of bias 
due to limitations in design and implementation (related to lack of blinding or allocation 
concealment, or both) and serious imprecision of results (related to all or a combination of small 
sample size, wide confidence intervals and lack of reporting). Hence we can draw no firm conclusions 
about clinical advantages, cost effectiveness or patient satisfaction/acceptability between the 
different types of foam dressings or foam dressing compared with other dressings. 

More specifically, we found uncertain evidence about whether foam dressings presented any 
substantial clinical advantages when compared with other dressings in terms of impact on incidence 
of pressure ulcers, increasing the time to healing of pressure ulcer, preventing adverse events 
associated with pressure ulcers, or reducing the size of pressure ulcers. There was also limited 
available evidence on which to draw conclusions about the comparative impacts of foam dressings 
for pressure ulcers on quality of life, pain, and satisfaction and acceptability for participants. 
Available cost evaluations also provided low-certainty evidence due to missing data and absence of 
cost-benefit analyses that would benefit decision makers. 

Overall completeness and applicability of evidence 



Overall, there were significant weaknesses in the completeness and approachability of evidence 
reported in the included studies. The trials had small samples (median sample size = 20), and there 
was no evidence of replication of studies or progression to larger trials, hence comparisons were 
limited. 

There was an overlap of investigators in the teams of four trials (Bale 1997; Bale 1998; Banks 
1994a; Thomas 1997). These trials are dated by 20 or more years, hence we were unable to contact 
the study authors with requests for additional information. Where we were able to contact study 
authors, they no longer had access to data or could not recall details of individual trials (Bale 
1997; Bale 1998; Banks 1994a; Sopata 2002; Thomas 1997). Apart from an included trial published in 
2016, the date of publication for the remaining eight trials (1994 to 2009), may also explain the 
absence of a standardised approach (such as CONSORT (Schulz 2010)), to report methods and 
results. Consequently, there was a high degree of variability between studies in terms of dressings 
used, follow-up periods, interventions and outcomes. Similarly there was methodological diversity 
due to: selection bias related to the generation of randomisation sequences (Bale 1998; Payne 
2009; Sopata 2002; Souliotis 2016;Thomas 1997); allocation concealment (Bale 1997; Bale 
1998; Payne 2009; Sopata 2002; Thomas 1997); lack of blinding of participants and personnel 
(Meaume 2003; Payne 2009; Seeley 1999; Sopata 2002; Souliotis 2016); outcome assessment (Bale 
1998; Meaume 2003; Payne 2009; Seeley 1999; Sopata 2002; Souliotis 2016; Thomas 1997); and 
attrition bias (Bale 1997). While we acknowledge that it is difficult to blind participants and 
personnel in studies where there is a physical evidence of treatment allocation, none of the eight 
included studies demonstrated blind-to-intervention assessment. 

Six trials did not report a funding source (Banks 1994a; Meaume 2003; Seeley 1999; Sopata 
2002; Souliotis 2016; Thomas 1997). However the authors of three trials, acknowledged industry 
sponsorship (Bale 1997; Bale 1998; Payne 2009). Sponsorship was also disclosed in half of the 
excluded trials (Banks 1994b; Banks 1994c; Münter 2006; Palao i Domenech 2008; Parish 
2008; Piatkowski 2012; Reynolds 2004; Wagstaff 2014). 

Quality of the evidence 

The body of evidence from this review cannot provide robust conclusions regarding the objectives. 
Hence its downgrade to low or very low-certainty evidence related to risk of bias and imprecision. 

• Risk of bias was evident due to small study samples, unblinded outcome assessment, and 
occasional selective reporting. None of the included studies actively tried to avoid 
performance bias, although this may be a defendable action due to the difficulty of 
allocation concealment inherent in wound studies. All of the studies in the review failed to 
report time to complete healing, quality of life, pressure ulcer recurrence, and economic 
outcomes utility score representing health-related quality of life, or incremental costs per 
event. These are important outcomes that could provide essential information for health 
policy makers to ensure cost-effective, patient-focused care. 

• Included trials were small and underpowered with wide confidence intervals indicating 
imprecision in the point estimates, leading to very little confidence in the estimate of effect. 
Most included trials had relatively short to medium follow-up times (mean 8 weeks), which 
led to imprecise results. RCTs need to be adequately powered for treatment effects to be 
detected. Sample size calculations help estimate the number of participants required. Trials 
should also have an appropriate follow-up period to enable important outcome measures 
(such as wound healing) to occur. 



Potential biases in the review process 

The review considered the evidence that it was possible to obtain and included studies that were not 
published in English-language journals. It is possible that there may be unpublished data that we 
have not been able to access, as well a potential for publication bias; however, this is very unlikely 
given the range of findings from this review. There were deviations from the protocol based on a 
posteriori conditions related to alternative pressure ulcer classification systems, namely the Stirling 
(Reid 1994) and Torrence classification systems (Harker 2000), and earlier versions published by the 
NPUAP (NPUAP 1989), that deviated form the contemporary International NPUAP/EPUAP/PPPIA 
Pressure Ulcer Classification System Criteria (NPUAP/EPUAP/PPPIA 2014). We accepted these 
alternative classification systems on the condition that the definitions of stage/grade closely matched 
the contemporary International NPUAP/EPUAP/PPPIA Pressure Ulcer Classification System Criteria 
(NPUAP/EPUAP/PPPIA 2014). See Table 2 for a comparison of pressure ulcer classification systems. 
We also included studies that recruited participants with Category/Stage II pressure ulcers or above 
alongside people with other types of chronic wounds, such as venous and arterial leg ulcers or 
diabetic foot ulcers, if the results for people with relevant pressure ulcers were presented separately 
(or this data were available from study authors). Similarly when a study included both 
Category/Stage I and more advanced pressure ulcers, we included it in the review only if data for 
Category/Stage II and above were reported separately, or if the data were available on request from 
study authors. We also included studies where pressure ulcers from Category/Stage II and above 
were reported collectively. It was not possible to evaluate the wider possibility of publication bias as 
there was variability of reporting between the included studies, and there were challenges in 
contacting or sourcing additional information from authors due to age of the studies. As a result of 
this heterogeneity, we were only able to combine studies for comparison based on their shared 
outcomes. 

Agreements and disagreements with other studies or reviews 

No other reviews have presented data on foam dressings as they are presented here; however the 
findings of this review concur with the conclusion of the large review by Reddy 2008, that looked at 
several treatments for pressure ulcers and stated that, “No single dressing was consistently superior 
to other dressings in the trials of pressure ulcers we examined” (p. 2659). The recent National 
Institute of Health and Clinical Effectiveness (NICE) Pressue Ulcer Guidelines state that “a dressing for 
adults that promotes a warm, moist wound healing environment to treat Grade 2, 3 and 4 pressure 
ulcers” should be considered (NICE 2014). The guidelines further state that gauze dressings should 
not be offered to treat a pressure ulcer in adults. We included all studies examined in the NICE 
review and a further two studies not mentioned in the NICE guidelines (Bale 1997; Banks 1994a). 

 


