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Abstract 

Purpose: The purpose of this study was to examine wound healing of acute and chronic wounds 

by comparing two five-layer polyurethane foam dressings.  

Objectives: 1) Compare the changes in surface area for wounds treated with two different five-

layer polyurethane foam dressings. 2) Compare the characteristics of wounds treated with two 

different types of five-layer polyurethane foam dressings.  

Methods: A non-inferiority, pragmatic, open-label randomized controlled trial was conducted to 

explore the hypothesis that one five-layer foam dressing (Optifoam® Adhesive) is no less 

effective than another five-layer foam dressing (Mepilex® Border). Changes in wound surface 

area and in wound characteristics were assessed weekly for up to four weeks by calculating the 

decrease in wound surface area and completing a wound assessment tool.  

Results: An initial sample size of 50 was calculated. Over an eight-month period, 18 participants 

were recruited from three different sites. Wounds in the Optifoam® group had a statistically 

significant faster decrease in wound surface area than wounds in the Mepilex® group: 0.96 cm2 

per day compared to 0.26 cm2 per day (p = 0.004). The mean BWAT score for participants in the 

Mepilex® group was 24.1 (SD 6.6) and 24.5 (SD 6.1) in the Optifoam® group. This difference 

was within the non-inferiority limit that was set a priori. There were 18 participants enrolled in 

the study, only 5 participants completed all four weeks of the study. Due to the recruitment and 

retention issues, feasibility issues of conducting this research were also addressed.  

Conclusion: Based on the results of this study, Optifoam® is not inferior to Mepilex® Border. 

More research is needed with adequate sample size to support these results.  
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Chapter One - Introduction 

 Written in traditional style, this thesis is a comprehensive and systematic report of the 

research conducted in keeping with CONSORT (Consolidated Standards of Reporting Trials) 

guidelines (Schulz, Altman & Moher, 2010). A prospective non-inferiority randomized 

controlled trial (RCT) was conducted to evaluate the effectiveness of a five-layer polyurethane 

foam dressing for wound healing. Chapter one is an introduction and background information as 

well as a rationale for the study. Chapter two outlines the literature review pertaining to 

polyurethane foam dressings. In chapter three the methods, design and sample are discussed. 

Chapter four outlines the results and feasibility of conducting an RCT examining wound healing 

rates of wounds treated with two different polyurethane foam dressings.  Chapter five is an 

overview of the results in the context of the literature, outlines study strengths and limitations as 

well as, discusses implications for future research. 

Introduction  

A wound is defined as any skin injury, due to trauma, pressure, disease process or surgery 

that results in breakdown of skin integrity (Mosby’s, 2002). Wounds can be divided into acute 

and chronic wounds. Acute wounds usually follow an expected trajectory and close (heal) in a 

relatively predictable fashion within weeks (Bryant & Nix, 2012). In contrast, chronic wounds 

may persist for weeks and sometimes years. Healing is stalled in chronic wounds due to 

excessive or prolonged inflammatory response (Bryant & Nix, 2012). Wounds can impact 

persons of any age. According to Nielsen and Fogh (2015), it is estimated that one percent of the 

population in industrialized countries and three to five percent of persons aged 65 years and 

older have a chronic wound. While there are many types of wounds, skin tears, pressure injuries 
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(PI) or pressure ulcers, diabetic foot ulcers, venous leg ulcers and surgical wounds are among the 

most common in hospitalized patients (Bryant & Nix, 2012). 

Living with wounds can have a significant impact on the person and the health system.  

Many patients experience pain, infection, and frequent hospitalization which leads to poor 

quality of life. The financial burden of wound management to the health care system is 

substantial (Nielsen & Fogh, 2015). Wounds cost the Canadian health care system $3.9 billion 

annually, this includes dressings, supplies, diagnostic tests, treatments and health care provider 

time. This accounts for approximately three percent of total health care spending (Canadian 

Home Care Association, 2017). It is estimated that treatment of a PI costs $7,000 – $9,000 per 

month in the home care setting (Woo et al., 2015). These are significant costs that need to be 

examined, especially with the current financial climate that health care organizations are 

operating in. Therefore, clinicians and healthcare decision-makers are challenged with the task to 

implement high quality wound care that is financially responsible. 

Wound treatment has evolved over time as result of the available evidence. The seminal 

work by Winter in the early 1960’s established the principle of moist wound healing; healing 

was significantly faster in moist wounds compared to wounds that were allowed to dry (Hinman, 

Maibach & Winter, 1963; Winter, 1962). This is due the fact that a moist wound bed facilitates 

optimal cell migration which is a vital step in wound healing (Bryant & Nix, 2012). Moisture in 

the wound bed supports the body’s natural ability to remove unwanted devitalized tissue (Bryant 

& Nix, 2012). Not only do wounds heal faster when kept moist but there is less chance of 

infection, better cosmetic outcome and less pain (Bryant & Nix, 2012). Following the 

introduction of moist wound healing, a plethora of moist wound healing products have been 

developed and are available in the marketplace for use. The purpose of using various topical 
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wound therapies, including dressings, is to support the body’s natural healing process by 

promoting a moist wound healing environment for cell migration (Bryant & Nix, 2012). In 

addition to removing excess wound exudate (wound drainage), modern dressings are designed to 

control bacterial growth, fill negative space, support autolytic debridement as necessary, control 

odour, maintain optimum wound temperature and minimize pain (Bryant & Nix, 2012). 

Autolytic debridement is the body’s natural process of removing dead or devitalized tissue 

(Bryant & Nix, 2012).  

The task of choosing a topical wound therapy product can be overwhelming in light of 

the abundance of different advanced wound care products available on the market and the lack of 

high-quality research supporting them. Tools such as, The Wounds Canada (2017) product 

selection guidelines, outline various wound dressings in generic categories and describe 

indications for use (Wounds Canada, 2017). Product categories include acrylic dressings, 

antimicrobial agents, calcium alginates, charcoals, films/membranes, foams, gauzes, gelling 

fibres, hydrocolloids, hydrogels, hydrophilic dressings, hypertonics, non-adherent synthetic 

contact layers and pain-control dressings (Wounds Canada, 2017). Selection of the appropriate 

material is mostly guided by the amount of wound exudate (Ovington & Schaum, 2001). 

Absorbent dressings such as alginates, hydrofibres, superabsorbents and foam dressings are able 

to handle excess moisture or highly exudative wounds (Ovington & Schaum, 2001). Arguably, 

foam dressings are the most popular advanced dressings in clinical practice. 

Polyurethane foam dressings are indicated for various acute and chronic types of wounds 

with mild to moderate amounts of wound exudate (Bryant & Nix, 2012). There are different 

types of polyurethane foam dressings. Of note, five-layer polyurethane foam dressings consist of 

five different layers of material integrated into a one-piece dressing. These five layers consist of 



  POLYURETHANE FOAM DRESSINGS    4 

a wound contact layer, a foam pad, a drainage dispersion layer, a drainage retention layer, and a 

waterproof moisture vapour permeable and bacteria resistant backing (Davies, 2016). The 

different layers theoretically manage wound exudate more effectively, through absorption while 

simultaneously donating moisture back to the wound bed to promote moist wound healing. The 

dressings are also able to protect the periwound skin from excess wound drainage (Medline©, 

2016; Mölnlycke©, n.d.). The wound contact layer prevents wound damage and minimizes pain 

during dressing removal, and the backing provides a water and bacteria resistant barrier 

(Medline©, 2016; Mölnlycke©, n.d.). Polyurethane foam dressings can be kept in place for an 

extended period of time, making this category of dressing potentially more cost-effective than 

other dressing types (Walker et al., 2014).  High-quality research focusing on five-layer 

polyurethane foam dressings is lacking; this is potentially due to the fact that conducting research 

focusing on wound healing is complex with many variables and ethical considerations.  

Background 

Wound healing involves a series of physiological events that happen in an overlapping 

sequence (Bryant & Nix, 2012). There are four phases of wound healing: hemostasis, 

inflammatory phase, proliferation or rebuilding phase and maturation phase (Bryant & Nix, 

2012). During the hemostasis phase active bleeding is stopped by the body’s inherent clotting 

processes (Bryant & Nix, 2012). Fibrin blood clots are formed and bleeding is controlled by 

vasoconstriction (Bryant & Nix, 2012). In the inflammatory phase, the focus is on creating an 

optimum moist environment for tissue regrowth or regeneration; cells (leukocytes, neutrophils 

and macrophages) control and eliminate bacteria and non-viable tissue, resulting in a clean 

wound bed (Bryant & Nix, 2012). Chronic wounds are typically stalled in the inflammatory 

phase (Bryant & Nix, 2012).  In the proliferative or rebuilding phase, granulation tissue fills the 
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wound defect, characterized by rapid synthesis of collagen and other skin cells (Bryant & Nix, 

2012). The maturation phase is the final stage of the wound healing process that continues after 

the wound has “closed”; this phase can last up to two years (Bryant & Nix, 2012). In the 

maturation phase, collagen remodelling occurs resulting in stronger tissues (Bryant & Nix, 

2012). 

Wound dressings are used to protect the injured area, reduce friction and shearing forces,  

provide a barrier to bacterial contamination, maintain normal wound temperature, and remove 

excess drainage to create an optimal moist wound healing environment (Bryant & Nix, 2012,  

LeBlanc et al., 2016; NPUAP, 2014; Walker et al., 2014).  Polyurethane foam dressings are 

recommended for the treatment of for treatment of various acute and chronic wounds and PIs by 

the National Pressure Ulcer Advisory Panel (NPUAP) and in a Cochrane Library Protocol: Foam 

Dressings for Treatment Pressure Ulcers (Protocol) (Bryant & Nix, 2012; NPUAP, 2014; Walker 

et al., 2014; WoundSource & Kestrel Health Information Inc., 2018). The International Skin Tear 

Advisory Panel (ISTAP) also recommends the use of polyurethane foam dressings for the 

treatment of skin tears that are highly exudative due to inflammation (LeBlanc et al., 2016).  

Twice per year, Kingston Health Sciences Centre (KHSC) voluntarily participates in the 

International Pressure Ulcer Prevalence Survey, conducted in collaboration with the hospital and 

surface industry (Hill-Rom©) to evaluate the number of PIs in the facility, both those present on 

admission and hospital acquired (L. Proulx, personal communication, June 30, 2016).  At KHSC, 

Kingston General Hospital Site (KGH), 9,983 polyurethane foam dressings were used in the year 

2015; the next most commonly used advanced wound care product was hydrocolloid dressings at 

1,729 dressings used (L. Proulx, personal communication, June 30, 2016). KGH spent $65,200 

on polyurethane foam dressings in the year 2015, representing over 51% of the advanced wound 
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care expense on one single type of dressing (L. Proulx, personal communication, June 30, 2016). 

The majority of wounds at KGH are PIs and with a PI prevalence of approximately 20% that 

year, this equates to roughly 80 patients at any given time with a PI at KGH (Hill-Rom©, 2016). 

The overall average prevalence rate for Ontario, in all types of health care facilities, is 13%, 

making KGH above the provincial average (Woo et al., 2015). There are several multi-layer 

polyurethane foam dressings of various thicknesses, material make-up, and cost; however, there 

is no evidence to indicate that one particular dressing is superior to the other. In light of the 

volume of wound care products utilized, and thousands of dollars expended on wound healing, 

clinicians are required to make evidence-informed decisions for wound treatment that is cost 

effective. 

Purpose and Research Questions 

Little is known about the clinical outcomes of treating wounds with different types of 

foam dressings. The purpose of this study was to examine the changes in wound surface area and 

changes in wound characteristics by comparing two different manufacturers’ versions of five-

layer polyurethane foam dressings.  

Questions. This study will answer two research questions:  

1. In hospitalized patients with healable wounds, what are the differences in wound healing 

rates (changes in wound surface area) in wounds treated with two different five-layer 

polyurethane foam dressings?  

2. In hospitalized patients with healable wounds, what are the differences in wound 

characteristics of wounds treated with two different five-layer polyurethane foam 

dressings? 
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For the purposes of this study healable wounds are those wounds with potential for healing, 

based on patient comorbidities, wound etiologies and wound factors. The primary outcome is 

wound healing, operationalized as changes in wound surface area and changes in wound 

characteristics over time. The wound characteristics are 13 specific parameters defined by the 

Bates-Jensen Wound Assessment Tool (BWAT). Some of the wound characteristics include size, 

depth, wound tissue type, and peripheral tissue condition. To be discussed in further detail in the 

Instruments section. Wound surface area and wound characteristics are both being measured 

because changes in wound characteristics may be more evident than changes in wound surface 

area. Therefore, using both wound surface area and the wound characteristics provide a more 

complete picture of the healing status of the wound.  

Due to recruitment and retention issues that were experienced during the course of the 

study, an additional post-hoc objective was added: to examine the feasibility of conducting an 

RCT examining changes in wound surface area and wound characteristics for wounds treated 

with two different five-layer polyurethane foam dressings in hospitalized patients.  

Conceptual Framework 

The conceptual framework that guided the study was Wound Bed Preparation (WBP) 

described by Falanga (2000), Schultz et al. (2003) and Sibbald et al. (2012). A conceptual 

framework is important as it assists the researcher in defining their concepts and helps to avoid 

any ambiguity regarding the focus of the research (Polit & Tatano Beck, 2017). A conceptual 

framework drives the focus of the research and helps to assist keeping the researcher on target 

(Polit & Tatano Beck, 2017). The WBP framework is a widely used tool that is intended to guide 

clinicians in treatment options for wound care for various types of wounds in all phases of 

healing (Harries, Bosanquet & Harding, 2016; Sibbald et al., 2012). The framework guides the 
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wound care clinician through a series of steps, assessments and decisions (Sibbald et al., 2012). 

The WBP framework considers possible variables that can impact wound healing (Sibbald et al., 

2012). In the first step of the framework the clinician identifies the cause of the wound, for 

example, trauma, disease process, or ischemic damage, such as in PIs (Woo & Beeckman, 2018). 

Based on the primary cause of the wound, interventions are targeted to correct the cause of the 

wound, this may involve alleviating pressure for PIs, eliminating trauma, correcting circulatory 

problems and to optimize other factors that may disrupt wound healing, such as patient co-

morbidities, nutritional status, and the presence of medications that may negatively impact 

healing (Sibbald et al., 2012; Schultz et al., 2003; Woo & Beeckman, 2018).  The next step 

involves creating a customized care plan to address patient-centred concerns such as pain, 

finances, social activities, quality of life, psychological well-being, and access to resources  

(Sibbald et al., 2012; Schultz et al., 2003; Woo & Beeckman, 2018). It is important to address 

patient-centred concerns as this may have an impact on adherence to the treatment plan. Once the 

cause and patient’s concerns have been addressed, the clinician can consider local wound care 

using topical wound therapy products, following the acronym DIME: Debridement, Infection, 

Moisture, and wound Edge (Sibbald, Goodman & Reneeka, 2013) (see Figure 1). The clinician 

must consider all of the above factors when determining which wound dressing and other 

treatment modality is the most appropriate to support wound healing and promote the optimal 

environment for tissue regeneration and wound healing (Sibbald et al., 2012).  
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Figure 1. Wound bed preparation framework  

This conceptual framework is particularly pertinent for this study; theoretically, the 

outcome of following this framework is wound healing such as wound healing is an outcome for 

this study. Foam dressings are selected for wound treatment due to their ability to maintain 

optimal moisture balance through the absorption of wound drainage (exudate) in the open cell 

structure while donating moisture back to the wound surface (Andersen et al., 2002; Medline©, 

2016; Mölnlycke©, n.d.; Bryant & Nix, 2012). Optimal moisture on the wound bed is also 

crucial to promote autolytic debridement (supporting the body’s natural ability to remove 

devitalized tissue) (Bryant & Nix, 2012). Five-layer polyurethane foam dressings may be 

superior to other dressings in terms of their fluid handling capacity and mitigate pressure 

problems that can impair the healing process (Woo & Kasaboski, 2017).  This framework 

provides a blueprint in developing a treatment plan or identifies impediments to wound healing 

(Harries, Bosanquet & Harding, 2016). The framework has been appraised and supported by the 
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Registered Nurses Association of Ontario (RNAO) as well as endorsed via expert opinion and 

clinical experiences; establishing its face validity (Harries, Bosanquet & Harding, 2016; Sibbald 

et al., 2007). Following the framework, several studies evaluated the use of moist wound healing 

treatments to promote debridement, infection control, and moist wound healing (Ai-hua Chen, 

Junying, Ping Lu & ChunMei, 2018; Bellingeri et al., 2016; Hodgson et al., 2017; Woo & Heil, 

2017).  These studies suggest construct validity for the framework.  
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Chapter Two – Literature Review 

Chapter two outlines the literature review process that occurred prior to commencing this 

study. The findings from the literature review are summarized, grouped by outcome or wound 

care product being studied and then critiqued.  

Introduction  

A literature review was conducted searching available research comparing healing rates 

of foam dressings versus other dressing materials. The purpose was to explore the evidence to 

substantiate if certain types of foam dressing is superior in achieving healing outcomes. This 

information would be used to guide the current study methodology, sample size calculation and 

data analysis. 

Search Method  

A search was conducted of the following databases: CINAHL, Medline, and Cochrane 

Database of Systematic Reviews using the search terms, “foam dressing” and “wound healing”. 

Table 1 outlines search results by database. In total 483 articles were found.  

Table 1. Search results by database 
Database Number of Articles 
CINAHL 269 
Medline 185 
Cochrane Database of Systematic Reviews 29 

  

The publication date was limited to no earlier than 1995 and up to 2017 for purposes of 

this literature review. The exclusion criteria included studies published in a language other than 

English, studies involving pediatric participants, and studies involving antimicrobial products or 

other wound healing products in combination with the foam dressing. Studies were reviewed if 

the title or abstract included wound healing. Despite “foam dressing” being one of the search 
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terms, many of the articles returned examined types of dressings other than foam dressings. After 

articles that did not meet inclusion and exclusion criteria were filtered out and duplicates were 

removed, 13 articles remained (Table 2 outlines the article selection process). The most common 

reason for exclusion was that the article did not discuss about polyurethane foam dressings or 

that the study examined polyurethane foam dressings in combination with antimicrobial products 

or other wound healing agents. 

Table 2. Article selection process 
Search Results Excluded from Review Included in Review 
483 articles 470 articles 

127 didn’t include foam dressings 
114 involving antimicrobial products or other 
wound healing agents 
28 comfort and pain experiences without 
healing outcomes 
21 cost-effectiveness without healing 
outcomes 
26 case report 
14 duplicates 
5 foam dressings for pressure ulcer prevention 
121 not meeting inclusion criteria  

13 articles 

 

Summary of Findings 

No published research articles were found comparing two different types of polyurethane 

foam dressings. Several studies compared polyurethane foam dressings to other dressing types 

including: polyurethane foam compared to gauze, polyurethane foam compared to hydrocellular 

foam and polyurethane foam compared to hydrocolloid. A polyurethane foam evaluation and, 

systematic reviews focused on foam dressings and venous leg ulcers were found. Much of the 

current research focuses on five-layer polyurethane foam dressings for PI prevention.  

The definition of the term “wound healing” varied across different studies. In a 

systematic review of dressings for venous leg ulcers, Palfreyman, Nelson and Michaels (2007) 
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proposed the rate of wound healing as a percentage of healed wounds without specifically 

defining wound healing. Varying definitions of wound healing were found by O’Meara and 

Martyn St-James (2013) in their review including: time to wound closure, the proportion of 

wounds healed, and change in wound surface area. Davies and Rippon (2010) defined wound 

healing as, “proportion of wounds healed, time to complete healing, the percentage reduction in 

wound size” (p. 7). The varying definitions for wound healing pose a challenge for comparing 

rates of wound healing across studies and dressings.   

Polyurethane Foam Dressings for PI Prevention. Current research trends surrounding 

foam dressings has focused on the use of five-layer polyurethane foam dressings for PI 

prevention (Brindle, 2010; Santamaria et al., 2013). However, there is limited research focused 

on the efficacy of this product for wound healing. Although, polyurethane foam dressings for PI 

prevention were excluded from the literature review, given the large volume of recent research 

on the topic two studies were included for context as an example of the larger body of evidence 

(Brindle, 2010; Santamaria et al., 2013). Foam dressings are more compressible and easy to bend 

and twist, this helps to disperse pressure and reduce shear (Woo & Kasaboski, 2017). Research 

also suggests that five-layer polyurethane foam dressings are better at reducing shear as the 

dressing layers slide against each other as opposed to sliding on the wound bed (Woo & 

Kasaboski, 2017).  

Santamaria et al. (2013) conducted an RCT, with 440 participants, to evaluate the 

addition of Mepilex® Border Sacrum to the already established hospital PI prevention protocols, 

which include a specialized mattress, regular pressure ulcer risk assessment and routine 

repositioning and skin care.  Four hundred and forty patients admitted to the intensive care unit 

(ICU) in Australia were included in this study (Santamaria et al., 2013). Patients were 
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randomized into treatment and control groups using a pre-determined computerized 

randomization schedule and sealed labelled envelopes (Santamaria et al., 2013). They found 

significantly less PIs in the treatment group, 5 versus 20 (p = 0.001) (Santamaria et al., 2013). 

An absolute risk reduction of 10% was found in the group who received the Mepilex® Border 

Sacrum dressing in addition to the usual care compared to a group who received only the usual 

PI prevention care (Santamaria et al., 2013). To prevent one PI, the number needed to treat was 

ten patients (Santamaria et al., 2013). Strengths of the study include that Santamaria et al., (2013) 

outlined their sample size calculation, steps to ensure inter-rater reliability, and steps taken to 

ensure appropriate randomization and limit bias. A limitation of the study is that Mepilex® 

Border was the only brand of dressing used, future researchers could duplicate this study to 

determine if the same results would be achieved using a similar multi-layer foam dressing.  

Brindle (2010) conducted a three-month long evaluation of the prophylactic use of 

Mepilex® Border Sacrum. In the prospective, descriptive observational study, Brindle (2010) 

reported positive results for the utilization of the dressing for PI prevention for at risk patients (N 

= 93) in the ICU. None of the participants who received a prophylactic dressing developed a PI 

(Brindle, 2010). No statistical analysis was completed but the results were deemed clinically 

significant (Brindle, 2010).  

The inclusion of a large sample (N = 440) and use of a randomization schedule to assign 

patients to the treatment and control group strengthens the results of the study conducted by 

Santamaria et al. (2013), The results reported by Brindle (2010) represent the effect of a 

prospective observational study, involving 93 participants; there was no randomization, no 

blinding and no statistical analysis. These studies are both specific to ICU patients limiting 

generalizability to the larger population; however Brindle (2010) conducted the study in the 
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United States while the setting for Santamaria et al. (2013) was Australia which suggests the 

results might be generalizable to ICU patients in similar settings across the similar countries, 

however potentially not other hospital patient populations.  

These studies are merely a sample of the larger body of research supporting the use of 

five-layer polyurethane foam dressings for PI prevention. Mepilex® five-layer polyurethane 

foam dressings have demonstrated effectiveness in redistributing pressure, minimizing the 

effects of shear on the skin as well as promoting a suitable microclimate in both animal and 

human studies; therefore, they are considered an effective option for prophylactic dressing 

application for PI prevention (Brindle, 2010; Santamaria et al., 2013). 

With the current research focus on the prophylactic use of foam dressings for PI 

prevention, there was little evidence to support the use of polyurethane foam dressings over other 

types of dressings for wound healing. Thirteen articles were found evaluating foam dressings for 

the purposes of wound healing. With the wide-array of different types of foam dressings 

available, the research focused specifically on five-layer polyurethane foam dressings may be 

diluted in the larger pool of all foam dressing evidence. None of the research found was able to 

demonstrate that five-layer polyurethane foam dressings were superior to other advanced wound 

care products in terms of rate of wound healing. 

Polyurethane Foam Compared to Gauze. Two articles were found comparing 

polyurethane foam dressings to gauze dressings. Gauze dressings are traditional dressings that 

are typically made of cotton or a cotton and synthetic blend, available as knitted or non-knitted 

pads, rolls and ribbon (Bryant & Nix, 2012).  

A four-week prospective RCT conducted in the United States, that included 36 

participants, examined the rates of healing and cost effectiveness between a foam dressing and 



  POLYURETHANE FOAM DRESSINGS    16 

gauze (Payne et al., 2009). The type of health care facility was not specified in the report. In both 

groups dressing change frequency was not specified as it was up to the discretion of the clinician 

(Payne et al., 2009). The primary focus of this study was cost-effectiveness, this was estimated 

based on the cost of dressings, other materials, and nursing time over the course of treatment 

until complete wound closure. While the study demonstrated that foam dressings were more 

cost-effective than gauze, [$32 per patient per week in the foam group compared to $58 in the 

gauze group (p = 0.014)] no difference in healing time (based on time to wound closure) between 

the two treatment options was observed (p = 0.817) (Payne et al., 2009). The mean cost savings 

was $26 per patient (95% CI: $5.7, $46.3) (Payne et al., 2009). An a priori sample size 

calculation was utilized along with a pre-determined randomization schedule which strengthens 

the results of this study; however, the focus of the sample size calculation was on cost difference 

of dressing supplies, not efficacy of the product for wound healing (Payne et al., 2009). 

Therefore, results of this study, in relation to wound healing, should be interpreted with caution 

as the sample size was calculated based on cost differences not wound healing efficacy. In 

addition, there was no mention of blinding in the article which might lead to bias on the part of 

the researcher in favour of one dressing over the other (Payne et al., 2009; Polit & Tatano Beck, 

2017).  

 Souliotis, Kalemikerakis, Saridi, Papageorgiou, and Kalokerinou (2016) conducted a 

study in Greece that examined 100 adult participants residing in their homes with deep, full-

thickness (stage three and four) PIs. They compared moist wound therapy products to gauze 

dressings using an RCT design. Patients were randomized to receive foam dressings, foam 

dressings impregnated with silver, silver-sulfadiazine dressings and ibuprofen impregnated foam 

dressings (Souliotis et al., 2016). The presence of silver in the foam dressings adds antimicrobial 
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properties to the dressing (Bryant & Nix, 2012). Antimicrobial properties are those which 

eliminate, inhibit or prevent the replication of microorganisms such as bacteria and yeast (Bryant 

& Nix, 2012). Ibuprofen impregnated foam dressings are similar to other foam dressings with the 

added pain-relieving benefits of ibuprofen being released to help control pain (Briggs, Nelson, & 

Martyn-St James, 2010). Wound healing was measured by calculating changes in wound surface 

area (Souliotis et al., 2016). They found that wounds treated with advanced moist wound therapy 

products, including polyurethane foam dressings, healed significantly faster, compared to 

wounds treated with gauze dressings [85.6 days versus 121.4 days (p = <0.001)] (Souliotis et al., 

2016). However, the benefit of polyurethane foam over the other dressings remains unknown as 

multiple advanced dressings were included in this study, not just polyurethane foam dressings. 

Randomization was completed using sealed opaque envelopes; however, there was no mention 

of blinding during the data collection or data analysis to counteract any bias on the part of the 

research team (Souliotis et., 2016).  

Polyurethane Foam Compared to Hydrocellular Foam. Two prospective RCTs, 

compared the rate of wound healing between polyurethane foam and hydrocellular foam 

dressings (Andersen et al., 2002; Banks et al., 1997). Hydrocellular foam dressings are advanced 

wound dressings for highly exudative wounds; they remove excess fluid while keeping a moist 

wound healing environment (Banks et al., 1997). Hydrocellular foam dressings have a 

polyurethane foam core bonded to a polyurethane film backing and like polyurethane foam are 

indicated for mild to moderate amounts of wound drainage (WoundSource & Kestrel Health 

Information Inc., 2018). No statistically significant difference in the rate of wound healing was 

found in either study. The rate of wound healing was measured by completing wound tracings at 

each weekly visit (Andersen et al., 2002; Banks et al., 1997).  
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Andersen et al. (2002) included 118 participants and collected data once per week for a 

maximum of eight weeks while comparing a single-layer polyurethane foam, Biatain® Non-

adhesive (Coloplast, Denmark), dressing against a hydrocellular dressing, Allevyn™ (Smith & 

Nephew, United Kingdom). While the polyurethane foam dressing treated wounds achieved 

faster healing; mean time to complete closure was 5.0 weeks, standard deviation (SD) = 1.7 in 

the polyurethane foam group versus 5.2 weeks (SD = 1.9) in the hydrocellular foam group. 

However, the difference was not statistically significant. The polyurethane foam dressing 

demonstrated better handling of wound exudate, based on clinician verbal rating scale; 76% rated 

as “excellent” (n = 124) compared to 7% (n = 12) (p = < 0.0005) (Andersen et al., 2002). This 

resulted in fewer dressing changes making polyurethane foam dressings a more cost-effective 

topical wound therapy option, based on the number of dressing changes required per week 

(Andersen et al., 2002). Study participants were randomized into blocks of six using sealed 

opaque envelopes; however, the researcher was not blinded during data collection or data 

analysis which may lead to a potential bias (Andersen et al., 2002). In addition, the study was 

sponsored by the dressing manufacturer which is a potential source of bias (Andersen et al., 

2002; Polit & Tatano Beck, 2007).  

Banks et al. (1997) included 61 participants with various wound types including: leg 

ulcers (n=20), PIs (n = 20) and other various acute and chronic wounds (n = 21). Similar to 

Andersen et al. (2002), data was collected weekly by a member of the research team, for a 

maximum of six weeks. The polyurethane foam dressing used in this study was Lyofoam® 

(Mölnlycke Health Care AB), and the hydrocellular foam dressing used was Allevyn™(Banks et 

al., 1997). Although the focus of the study was dressing comfort and dressing absorbency, 

wound healing was captured by measuring wound size weekly using wound tracings 
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(plantimetry) or counting the number of wounds that achieved complete closure (Banks et al., 

1997). Level of comfort was assessed by participant opinion on a three-point Likert-style scale of 

comfortable, acceptable or uncomfortable (Banks et al., 1997). Patient comfort and management 

of wound exudate were reported as similar for both groups (Banks et al., 1997). A computerized 

randomization schedule was used and wounds were stratified by wound types (Banks et al., 

1997). The researchers concluded that healing was similar between both groups, statistical 

analysis was not reported. Weakness of the study include, the research team was not blinded and 

the tool used to determine level of comfort and ability to absorb wound drainage were not 

validated tools (Banks et al., 1997). The ability to absorb drainage was based on investigator 

opinion and rated as very good, good or poor (Banks et al., 1997).  

Polyurethane Foam Compared to Hydrocolloid. A clinical trial comparing a 

polyurethane foam dressing (Lyofoam®, Mölnlycke Health Care AB) and a hydrocolloid 

dressing (Granuflex®, ConvaTec Inc.) was conducted by Bowszyc et al., (1995). Hydrocolloid 

wound dressings are an advanced wound care product made of gelatin, pectin, polysaccharides, 

or sodium carboxymethylcellulose (WoundSource & Kestrel Health Information Inc., 2018). 

These dressings create a gel on contact with wound drainage, to create a moist wound healing 

environment (WoundSource & Kestrel Health Information Inc., 2018). Hydrocolloid dressings 

are indicated for various wound types with mild to moderate amounts of wound drainage (Bryant 

& Nix, 2012). The study included 80 patients from a dermatology clinic with leg ulcers 

(Bowszyc et al., 1995). Study outcomes were: the number of healed wounds, improved wounds 

or wounds that deteriorated. Wounds were measured weekly using a transparent grid to estimate 

the surface area and by measuring wound length and width with a disposable ruler (Bowszyc et 

al., 1995). Photographs were taken weekly along with wound measurements. There was no 
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clinical or statistical difference in outcomes in either group (Bowszyc et al., 1995). In addition, 

there was no statistically significant difference in level of dressing comfort (measured by 

subjective patient report on a Likert-style scale ranging from 0 to 10) or the number of dressings 

used per week (p = 0.49) (Bowszyc et al., 1995). In conclusion, the authors were unable to 

recommend the use of one dressing over the other (Bowszyc et al., 1995). A pre-set 

randomization schedule was used; there was no documentation of strategies to blind the research 

team during data collection or data analysis (Bowszyc et al., 1995).  

Polyurethane Foam Evaluation. An evaluation of a polyurethane foam dressing, 

(ActivHeal® Foam Contact, Advanced Medical Solutions©) was conducted by Bullough, 

Johnson, and Forder (2015) in an acute care hospital in two geographical locations. Thirty-five 

participants were included in the evaluation. The primary outcome of the study was dressing 

performance, including ease of use and the ability of the dressing to conform to body contours. 

These outcomes were evaluated and measured by clinician report; they were rated on a ten-point 

scale ranging from poor performance to excellent. Methods for measuring wound healing was 

not explicitly stated in the report, however, they did report that all wounds improved over the 

course of the study. Of note, the study dressing was only used as the primary dressing (at the 

wound surface) for 15 participants; it was used as a secondary dressing (placed on top of the 

primary dressing) on the remaining 20 (Bullough et al., 2015). The different types of primary 

dressings were not defined and may not be consistent. Depending on wound depth and other 

wound characteristics, foam dressings can be used as primary or secondary dressings (Bryant & 

Nix, 2012). The presence of a different dressing as the wound contact layer is a limitation for this 

study as it is not clear whether improvement in wound healing should be attributed to the foam 

or the primary (wound contact layer) dressing. There was no comparison group, no 
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randomisation and no statistical analysis was completed affecting the rigour of this study 

(Bullough et al., 2015).  

Polyurethane Foam Systematic Reviews and Literature Reviews. Systematic reviews 

were completed by Palfreyman, Nelson, and Michaels (2007), Bouza et al. (2005) and O'Meara 

and Martyn-St James (2013) examining foam dressings compared to different types of advanced 

topical wound therapy products. Palfreyman et al. (2007) reviewed RCTs that studied various 

dressings for venous leg ulcers; they examined 42 studies that met their inclusion criteria out of 

254 studies found. Exclusion criteria included: non-RCT, duplications, included wounds others 

than venous leg ulcers, ongoing RCTs or design flaws and no primary outcome measure 

identified (Palfreyman et al., 2007). Various databases as well as conference proceedings were 

searched and two reviewers determined which trials would be included and a third reviewer 

settled any differences of opinion (Palfreyman et al., 2007). The meta-analysis showed that no 

specific dressing type demonstrated faster wound healing over another (Palfreyman et al., 2007). 

O’Meara and Martyn-St James (2013) conducted a systematic review following Cochrane 

Database of Systematic Review protocols. They focused their review on RCTs examining foam 

dressings and venous leg ulcers. According to O'Meara and Martyn-St James (2013), the current 

available evidence is generally of poor quality, due to the small samples sizes and non-

randomized nature of the studies. All of the systematic reviews came to the same conclusion; 

there is no statistically significant difference in healing rates between different type of advanced 

wound dressings (hydrocolloids, foam dressings, alginates etc.) (Bouza et al., 2005; O'Meara & 

Martyn-St James, 2013; Palfreyman et al., 2007). However, given the inclusion of different types 

of dressings as treatment and control the potential benefits of five-layer foam dressings may have 

been eclipsed in light of the heterogeneity of the study.  
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In a review of 11 RCTs comparing hydrocolloids to foam dressings, where wound 

healing was the focus,  Davies and Rippon (2010) found only one study that reported a 

statistically significant difference in the rate of wound healing in favour of polyurethane foam 

(46% healed wounds in the polyurethane foam group n = 23 compared to 33% healed in the 

hydrocolloid group n = 15; p = 0.045). Wound healing was operationalized as percentage of 

healed wounds, time to complete healing and reduction in wound size (Davies & Rippon, 2010). 

In three studies the rate of wound healing was faster in the polyurethane group, but the statistical 

significance or rate of wound healing was not reported. In the remaining study there was no 

difference in rate of wound healing among patients treated with hydrocolloid dressings or foam 

dressings. Davies and Rippon (2010) did report that foam dressings performed better than 

hydrocolloids in the areas of exudate management, conformability, ease of use, dressing related 

pain, dressing comfort, wound odour and dressing related trauma based on the pooled data from 

the review, specific methods of evaluating these qualities was not reported.  

Cost-effectiveness. With an inability to demonstrate superiority in wound healing of 

polyurethane foam dressings over other advanced wound therapy products, many researchers are 

focusing on the cost-effectiveness of foam dressings as opposed to efficacy in wound healing. 

While advanced wound care products are typically more expensive per unit than traditional 

gauze dressings, clinicians must take into account wear time, ability to manage wound exudate 

and change frequency when considering the total treatment cost (Souliotis et al., 2016). 

Polyurethane foam dressings are a cost-effective topical wound therapy option as demonstrated 

in several research studies (Andersen et al., 2002; O'Meara & Martyn-St James, 2013; Payne et 

al., 2009; Souliotis et al., 2016). The dressings can stay in place longer (up to seven days versus 

one day) and manage wound drainage better than other types of dressings and therefore are more 
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cost effective as they require fewer changes and less nursing time (Andersen et al., 2002; 

O'Meara & Martyn-St James, 2013; Payne et al., 2009). In addition, Souliotis et al. (2016) found 

in a study of 100 participants, that patients treated with gauze versus advanced moist wound 

healing products were at 1.5 times higher risk of developing an infection (p = ≤ 0.05). Infection 

can increase total treatment cost due to the increased length of treatment time, and the associated 

cost of antibiotics and antimicrobial dressings as well as other treatment costs related to the 

infection (Souliotis et al., 2016). Their study examined all types of advanced moist wound 

healing products and was not limited to specifically polyurethane foam dressings. While 

polyurethane foam dressings are a type of advanced moist wound healing product, the inclusion 

of other types of products in the study could limit the generalizability of these findings as the 

results may not necessarily be applicable to five-layer polyurethane foam dressings (Souliotis et 

al., 2016).  

Summary 

No published studies were found that compared wound healing and wound characteristics 

in wounds treated with two different polyurethane foam dressings. Of the available research, 

comparing polyurethane foam dressings to other types of dressings, several limitations were 

noted. The studies reviewed were conducted in the United States and Europe, making 

generalizability to the Canadian population challenging as products that are available in Canada 

may differ from those available in the United States or Europe. None of the published literature 

made use of a conceptual framework.  

Several studies failed to outline steps to blind the researcher. Andersen et al. (2002) and 

Souliotis et al. (2016) used a random sampling method and made mention of sealed opaque 

envelopes during the randomization process, however, failed to mention attempts to blind the 
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researcher during data collection or data analysis. Banks et al. (1997), Bowszyc et al. (1995) and 

Payne et al. (2009) used a predetermined randomization schedule; however, similarly to other 

studies there was no mention of any attempts to blind the data collector. Results can potentially 

be biased if the assessor was aware of the dressing that is in place during data collection. In 

addition, the lack of interrater reliability evaluation suggests measurement error (Bullough et al. 

2015). 

Several of the studies looked at only one specific wound type. For example, venous leg 

ulcers, and other types of wounds were excluded which limits the generalizability of the results 

to other wound etiologies (Bouza et al., 2005; Bowszyc et al., 1995; O'Meara & Martyn-St 

James, 2013; Palfreyman et al., 2007; Payne et al., 2009; Souliotis et al., 2016). Andersen et al. 

(2002), Banks et al. (1997), Bullough et al. (2015) and Davies and Rippon (2010) produced 

results that were more generalizable as they included various acute and chronic wound types.  

There was no reported power analysis or rationale for the sample size in many studies 

(Andersen et al., 2002; Banks et al., 1997; Bowszyc et al., 1995; Bullough et al., 2015; Souliotis 

et al., 2016). Some of the studies reviewed used a relatively small sample size to demonstrate a 

statistically significant difference in the rate of wound healing (Banks et al., 1997; Bullough et 

al., 2015; Payne et al., 2009). Small sample sizes can lead to low statistical power (Polit & 

Tatano Beck, 2017). An adequate sample size is necessary to demonstrate statistically significant 

results and an a priori power analysis, considering effect size, would help to dictate the sample 

size necessary to demonstrate superiority (Polit & Tatano Beck, 2017).  

Some studies made use of a validated measurement instrument, such as rulers or other 

wound measurement devices, for determining wound size (Andersen et al., 2002; Bowszyc et al., 

1995; Payne et al., 2009). A validated measurement instrument is less subject to bias and offers a 
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higher degree of objectivity, as different researchers would typically come up with the same 

score using a validated measurement instrument (Polit & Tatano Beck, 2017). A positive aspect 

of the study by Bowszyc et al. (1995) was that photographs were taken of the wounds along with 

wound measurements which adds to the reliability of the study.  

Funding sources were not always declared; nine articles declared their source of funding 

while four did not. Three of the articles were funded by dressing industry sources (Bullough et 

al., 2015; Payne et al., 2009; Andersen et al., 2002) whereas, six received no funding or were 

supported by peer-reviewed funding (O'Meara & Martyn-St James, 2013; Bouza et al., 2005; 

Bowszyc et al., 1995; Nielsen & Fogh, 2015; Walker et al., 2014).  

Study Justification 

After review of the available literature, a gap in the literature was noted. There are no 

published studies comparing two different manufacturers versions of five-layer polyurethane 

foam dressings. In addition, there is limited research to support the use of polyurethane foam 

dressings over other types of topical wound therapy products and there are no published studies 

comparing different manufacturer’s brands of the same type of foam dressing. There is no 

research that suggests that polyurethane foam dressings will help heal wounds faster, despite 

this, polyurethane foam dressings are the most popular advanced wound dressing product 

(Andersen et al., 2002; Banks et al., 1997; Davies & Rippon, 2010; Sambasivam et al., 2016). 

Another noted gap in the literature is that there is a lack of third party, non-industry funded, 

published research studies. Polyurethane foam dressings are generally easy to apply, comfortable 

to wear and have few adverse effects and are available from different different manufacturers at 

different prices (Andersen et al., 2002; Banks et al., 1997; Sambasivam et al., 2016). While 

prices vary by contract, region and vendor, on average Optifoam® Adhesive at $9.26 each, is a 
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less expensive option than Mepilex® Border at $10.61 each (Amazon, 2017a, 2017b). 

Regardless of the cost savings per individual dressing, there is still a potential for cost-savings if 

a more expensive dressing can promote faster healing than an alternative less costly dressing 

option. When a dressing outperforms an alternative (by better handling wound exudate and 

staying in place longer) it becomes a more cost-effective option as the dressing saves clinician 

time and reduces the total number of dressings required for the duration of treatment.   

While dressing selection should not be based solely on cost alone, other factors such as 

wear time and fluid handling capabilities should also be taken into consideration, Results of this 

study will shed some light on the differences between two different five-layer polyurethane foam 

dressings. Mepilex® Border has the vast majority of the global market sales for foam dressings, 

while Optifoam® Adhesive is a less commonly used five-layer foam dressing, it has essentially 

the same composition and demonstrated effectiveness (Sambasivam et al., 2016). No evidence 

was found to support the use of Mepilex® Border over other five-layer polyurethane foam 

products. High-quality evidence is needed to demonstrate the differences, if any, in rate of 

wound healing and wound characteristics between these two dressings.   
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Chapter Three - Methods  

 Chapter three outlines the study design, and the sample and recruitment strategies. The 

procedures followed throughout the research are reviewed as well as a detailed explanation of 

measurement instruments used and data analysis. Lastly, any ethical considerations and 

processes are explained.  

Design 

A non-inferiority, pragmatic, open-label RCT was conducted to determine whether one 

five-layer foam dressing is not less effective than another five-layer foam dressing that is 

currently used as the standard of care treatment. The goal of a non-inferiority trial is to determine 

that the experimental treatment is not less effective than the control treatment given a specified 

non-inferiority limit or clinically important amount (Magnusson, n.d.; Polit & Tatano Beck, 

2017)). This is different than equivalence trials whose objective is to determine if the effect of 

the experimental treatment is within a specified range, or superiority trials that attempt to 

demonstrate that the effect of the treatment is better than the control (Magnusson, n.d.; Polit & 

Tatano Beck, 2017). Non-inferiority trials are often conducted in situations when the 

experimental treatment potentially offers advantages over the standard of care treatment, such as 

improved safety, convenience or cost (Hahn, 2012). In this study, the standard of care is 

Mepilex® Border, and the comparison dressing is Optifoam® Adhesive. The two different 

manufacturers’ versions of five-layer polyurethane foam dressings were compared against one 

another in this study. It was not anticipated that one dressing would be superior to those other, 

hence a non-inferiority trial was conducted. The dressings are the same in terms of layers and 

general type of product however there may be subtle difference in the two products on a 

microscopic level. Potentially the dressings have different density foam or variable moisture 
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vapour transmission rates via the protective backing (Woo & Smith, 2014). Laboratory 

investigations would be required to determine any actual differences in the two products. No 

study with using this design was found in the available literature. A quantitative approach was 

used as wound healing is quantifiable using a wound assessment tool (Polit & Tatano Beck, 

2017). 

This study took place at three hospitals in Ontario; Kingston Health Sciences Centre, 

Kingston General Hospital site (hereafter referred to as KGH), in Kingston, Providence Care 

Hospital (PCH) in Kingston and West Park Healthcare Centre in Toronto. KGH was the initial 

planned site for the study; the other two facilities were added after recruitment issues were 

identified. KGH is a 440-bed acute care teaching-hospital (KHSC, 2017). PCH is a 270-bed 

mental health, rehabilitation, complex care and palliative care facility (Providence Care, (n.d.). 

West Park Healthcare Centre is a 476-bed facility that offers long-term care, complex continuing 

care and rehabilitative care (West Park Healthcare Centre, n.d.).  

The primary outcome variable is wound healing, and the treatment variable is the type of 

foam dressing. Wound surface area (WSA) was calculated by measuring the longest length of the 

wound multiplied by the widest width in centimeters square. The daily rate of wound healing 

was calculated using the formula WSA1-WSA2/d; where WSA1 is the wound surface area measured 

during weekly assessments and WSA2 is the wound surface that was obtained on the current visit 

seven days after previous WSA1. d represents the duration in days between WSA1 and WSA2. This 

trial assumed a pragmatic approach to allow for the evaluation of the impact of these treatments 

as they would unfold in routine clinical practice, not controlling for every possible variable and 

laboratory-type setting (Polit & Tatano Beck, 2017). Potential confounding factors that affect 

wound healing to a large extent, and therefore would significantly delay healing, were controlled 
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for through the randomization process and exclusion criteria. For example, participants with 

uncontrolled diabetes (hemoglobin A1c over 25mmol/mol) or end-stage kidney disease (patients 

who are dialysis-dependent) were excluded from the study. Dressing change procedure or 

frequency of changes was consistent with facility policy based on best practices for wound care, 

in keeping with the pragmatic design of this study, it is important to have the nurses change the 

dressing as they usually would in clinical practice. This will demonstrate the effectiveness of the 

dressing in a "real-world" vs. "laboratory" setting. As at KGH, PCH and West Park Healthcare 

Centre, the standard of care dressing for moderately draining wounds is the five-layer foam 

dressing, Mepilex® Border, the nursing staff receive regular education on wound care and use of 

multi-layer foam dressing (Mepilex® Border from the Wound Care Nurses and the Clinical 

Learning Specialists based on each inpatient unit. Since the application and use of Optifoam® 

Adhesive is the same as Mepilex® Border, there are no concerns over the incorrect application 

or use.   

The purpose of this study is to compare the effectiveness of two five-layer foam 

dressings, Mepilex® Border with Optifoam® Adhesive. Both dressings are intended to promote 

chronic and acute wound healing while maintaining moisture balance (Medline©, 2016; 

Mölnlycke©, n.d.). Participants were randomized, using a computer based randomization 

program (www.randomization.com), blinded to the researcher, to avoid a selection bias which is 

a threat to internal validity (Polit & Tatano Beck, 2017). Participants were randomized into either 

treatment group, Optifoam® Adhesive, or control group, Mepilex® Border. Once the 

participants were assigned to the control or treatment group, it was an open-label study, as the 

dressings look different from one another; it is not feasible to blind the researcher after 

randomization and during data collection.  
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Sample 

The target population was hospitalized adults with acute and chronic uncomplicated 

wounds. The accessible population is admitted patients at KGH, PCH and West Park Healthcare 

Centre. A nonprobability convenience sampling method was used to identify the participants. 

Convenience sampling is an appropriate approach because the total target population is not 

known. This method is also the most reasonable given the time and financial limits of this study 

(Polit & Tatano Beck, 2017). While the risk of sampling bias is high with this type of research, it 

is still an appropriate method; during data analysis, demographic data was analyzed to assess if 

both groups were comparable (Polit & Tatano Beck, 2017). 

The sample was selected from the population of admitted patients with acute or chronic 

wounds, with low to moderate amounts of wound exudate, appropriate for foam dressings. 

Inclusion and exclusion criteria are outlined in Table 3. Patients were excluded if they were not 

admitted to hospital as the resources for out-patient follow-up were not available. Other 

exclusion criteria included: if they were taking immunosuppressants, if the wound was due to 

malignancy and/or if the patient had an active untreated infection as these conditions would 

delay wound healing. In addition, if they had a wound with a depth of over two centimetres 

participants were excluded from the study because a wound of this depth would require an 

additional dressing material underneath the foam dressing to fill the void. This packing material 

would be in contact with the wound and therefore would impact the wound healing as it would 

not be the foam dressing in contact with the wound but the packing material. The aim of the 

exclusion criteria was to control for any factors that would negatively impact healing to a 

significant degree. Despite best topical treatment, wounds may not progress to healing due to 

inadequate blood flow, infection, recurrent trauma, and other co-morbidities and medication use. 
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For the purpose of this study, patients with conditions that can significantly impair wound 

healing, based on literature, were not considered and only patients with healable wounds were 

invited to participate in the study (Woo, 2013). 

Table 3. Inclusion and exclusion criteria. 
Inclusion Criteria Exclusion Criteria 

- persons greater than 18 years of age 
- persons who were admitted inpatients 
- persons with acute and chronic, partial and 
full thickness wounds 
- persons with wounds with low to moderate 
amounts of wound exudate 
- persons who were English speaking  
- persons with wounds that were less than 
8cm2 

- persons with wound depth not appropriate 
for foam dressing alone, typically this would 
be wounds greater than two centimetres deep 
- persons with malignant wounds 
- persons with untreated wound infection 
- persons who were currently taking an 
immunosuppressant 
- persons who demonstrated non-compliance 
with treatment plans 
- persons with unstable diabetes (poor 
HbA1c) 

 

To determine the sample required for this study an a priori sample size analysis was 

completed using a sample size calculator for non-inferiority trials (Sealed Envelope Ltd., 2012). 

The formula used was as follows: n = f(α, β) × 2 × σ2 / d2  (Sealed Envelope Ltd., 2012). Where 

α represents the significance level (set at 0.05), β represents beta, [a power (1-beta) of 80% was 

chosen]. The SD of outcome used was seven with a non-inferiority limit (d) of five. Therefore, if 

there is no difference between the standard treatment (Mepilex® Border) and the experimental 

treatment (Optifoam® Adhesive), then 50 participants are needed to be 80% sure that the lower 

limit of a one-sided 95% confidence interval will be above the non-inferiority limit of -5 (Sealed 

Envelops Ltd., 2012). Previous research conducted by Andersen et al. (2002) was used as a 

reference for the sample size calculation. Andersen et al. (2002) compared two different types of 

foam dressings, polyurethane foam, and hydrocellular foam, and demonstrated a SD of seven. 

While there was no statistically significant difference in wound healing in this study, there was a 

10% difference in the rate of wound healing between the groups (Andersen et al., 2002). The rate 
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of wound healing was determined by tracing the wound size and calculating the size reduction 

once per week for eight weeks, or over the amount of time the participant remained in the study 

(Andersen et al., 2002). Given the 10% difference in the rate of wound healing between the two 

groups in Andersen et al. (2002), a non-inferiority limit of five was chosen (five percent on either 

side of the mean for a total of 10%). This calculation generated a total sample size of 50 

participants, 25 participants in the control group and 25 participants in the treatment group.  

Recruitment 

Data collection occurred during the period of January to August 2018. There are 

approximately 440 patients admitted to KGH at any given time, and the facility has a PI 

prevalence of approximately 20% (KHSC, 2017; Hill-Rom©, 2016). This equates to 

approximately 88 patients admitted with PIs, not including other wounds types. Recruitment was 

anticipated at five to ten patients a week. Actual recruitment was slower than anticipated, with 

only five participants enrolled in the first three months. After 3 months, recruitment was 

expanded to include participants at  PCH and West Park Healthcare Centre.  

Posters and flyers were distributed around the hospitals assist in the recruitment of  

participants. In addition, e-mail reminders were sent to nurses every month to notify and then 

remind them that the study was taking place and to contact the research team if they identified a 

patient who may be appropriate for this study. In addition, nurses in leadership roles including 

the Charge Nurses, Wound Care Nurses, and Clinical Learning Specialists, were approached to 

help identify potential participants. The primary researcher connected with the Charge Nurse on 

each inpatient unit weekly, to help identify potential participants. The Wound Care Nurses were 

also engaged at each hospital, they were able to identify patients that were consulted to their 

service that would be appropriate for this study. The Clinical Learning Specialists are unit 
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specific educators. Nurses in these roles were asked to provide support for this study by 

promoting the study with the staff on their units.  

Procedure 

KGH, PCH and West Park Healthcare Centre staff identified potential participants to the 

researcher team. In this multi-site study, each hospital had a site-coordinator that would enroll 

participants into the study and collect the data. All members of the research team were 

Registered Nurses with additional wound care expertise. Hospital staff approached the patient to 

determine interest in participation and to gather verbal consent to allow the researcher to 

approach the patient about participating in the study. To facilitate informed consent, potential 

participants were provided with a patient information sheet outlining details of the study 

(Appendix B). At that point, a member of the research team met with the potential participant, 

provided them with complete details of the study, and obtained informed written consent 

(Appendix C). Initial screening was completed and baseline data including demographic data 

were gathered. Demographic data collected at the initial screening included, date of birth, 

gender, and past medical history (Appendix D). The medical history and demographic data 

assisted in determining eligibility to participate in the study. During initial consideration to 

determine eligibility, a generalized medical history was obtained from the participant in order to 

determine whether any previous or current conditions and/or treatments that may jeopardize 

participants’ safety and/or affect the outcome of the study data.  

Eligible participants were randomized into control (Mepilex® Border) or treatment 

groups (Optifoam® Adhesive) using an internet-based randomization program 

(www.randomization.com). Randomization was blinded to the research team and completed by 

the thesis supervisor. As it was an open-label study, the research team knew which group the 
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participant was assigned to after the patient had been enrolled in the study. Participants were 

seen by a member of the research team four times [for clarity, these visits will be referred to as 

week one (baseline), week two, three and four]. At the first (baseline) visit consent was obtained 

then baseline and demographic data were collected. Baseline data included, wound duration, 

wound measurement and completion of the BWAT. At the next three visits wound measurements 

were collected to calculate surface area the wound assessment tool was also completed at this 

time to gather data about the wound characteristics. Participants were released from the study 

when they were discharged or after data was collected on week four (Appendix A for Data 

Collection Form). In keeping with the pragmatic approach, dressing changes were completed by 

the assigned nurse, as required between assessments. Additional dressings for the treatment 

group were labelled with the participant’s name and stored with the participant chart and used as 

needed. A study information sheet was placed on the participant’s chart to inform the nurses that 

the patient was a participant in the study, in addition, a blue sticker with the primary researchers 

contact information, study group and dressing change frequency was placed on the 

Interprofessional Patient Profile (often referred to as the Kardex). The Kardex is a 

communication tool used by members of the care team; it outlines all of the current treatments 

and therapies for the patient as well as demographic and health history information.  Wounds 

were assessed once weekly for a maximum of four weeks. A maximum of four weeks was 

chosen because wound healing trajectory indicates that when a wound is 30% smaller at four 

weeks, it will progress to healing at 12 weeks (Margolis et al., 2004). Margolis et al., (2004) 

conducted a multicenter study of percentage change in venous leg ulcer area as a prognostic 

index of healing. This same four-week strategy was used in previous research examining wound 

healing (Bullough et al., 2015; Payne et al., 2009; and Woo & Heil, 2017).  
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Instruments  

Wound surface area was measured in centimetres squared (length x width) by a member 

of the research team. The use of disposable paper rulers, in centimeters is recommended by the 

RNA0 (2016). Disposable standard rulers were used to ensure consistency of measurement as 

well as to avoid cross-contamination of patients. Standard ruler measurements have 

demonstrated reliability with in intraclass correlation coefficient (ICC) of 0.92-0.97 in 

determining wound surface area when used by experienced users (Wang et al., 2017). 

The BWAT was used to measure the wound characteristics. A thorough wound 

assessment can help to determine healing trajectory as well as assist in choosing a topical therapy 

treatment plan (Pillen et al., 2009). The use of a standardized wound assessment tool can assist in 

wound assessment by assuring all the various variables are properly analyzed (Pillen et al., 

2009). BWAT is a validated wound assessment tool (see Appendix A). It measures 13 wound 

characteristics: size, depth, edges, undermining (when the wound extends under the intact skin), 

necrotic tissue (dead, nonviable tissue) type, necrotic tissue amount, exudate (wound drainage) 

type, exudate amount, skin colour surrounding wound, peripheral tissue edema (swelling), 

peripheral tissue induration (a feeling of firmness to the skin), granulation tissue (new tissue that 

grows to fill the wound) and epithelialization (the formation of new skin) (Bryant & Nix, 2012). 

The characteristics are scored on a Likert-style scale; the numbers from each category are 

summed, and the total score provides a measure of overall wound status (Bryant & Nix, 2012). 

Potential scores range from 13 – 65, where lower scores indicate wound moving along the 

healing trajectory, and higher scores represent wound deterioration (Bryant & Nix, 2012). The 

BWAT is recommended by the RNAO, NPUAP and Wounds Canada for the assessment of 

various wound types (Karahan et al., 2014; Bryant & Nix, 2012; NPUAP, 2014; RNAO, 2016). 
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The BWAT included the assessment of the tissue, possible indicators of infection, exudate or 

moisture and the wound edges, parameters that are delineated in the WBP framework. The 

BWAT has demonstrated interrater reliability coefficient of 0.915 when used by wound care 

specialists and 0.78 when used by nurses with no additional wound care training (Bryant & Nix, 

2012; Thomas, 1997). Intrarater reliability was 0.98 when used by wound care specialists and 

0.89 when used by nurses with no additional wound care training (Bryant & Nix, 2012). Karahan 

et al. (2014) reports that the BWAT has a Cronbach alpha of 0.91 and interrater reliability 

coefficient of 0.99.  This represents high internal consistency, which means scores are consistent 

over repeated measures (Polit & Tatano Beck, 2017). The BWAT tool measures what it is 

intended to measures and does so consistently, making it an excellent choice for this research 

study (Polit & Tatano Beck, 2017). 

Analysis 

Data analysis was conducted using the Statistical Package for the Social Science© 

(SPSS) program version 25. Data collected included demographic data, wound surface area and 

BWAT score. Descriptive statistics were used to summarize demographic and clinical 

characteristics of the sample and the two primary outcomes: changes in wound surface area and 

wound characteristics. Analysis will be completed following intention-to-treat analysis principles 

(Polit & Tatano Beck, 2017).  

Changes in wound surface area. Changes in wound surface area refers to the amount of 

wound healing. The daily rate of wound healing was calculated using the formula WSA1-WSA2/d; 

where WSA1 is the wound surface area measured during weekly assessments and WSA2 is the 

wound surface what was obtained on the current visit, approximately seven days after previous 

WSA1. d represents the duration in days between WSA1 and WSA2. The mean rate of wound 
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healing per day by week was calculated. Due to the small sample size as a result of difficulty 

recruiting and retaining study participants, statistical analysis was possible on data collected for 

week one, not on a weekly basis as initially planned. A parametric t test and the nonparametric 

version, a Mann-Whitney U test was completed to compare the week two mean rate of wound 

healing of the Mepilex® Border group to the Optifoam® Adhesive group.  

Differences in wound characteristics. The mean BWAT score at baseline and for each 

week of the study was computed. A t test and Mann-Whitney U test was completed to compare 

the week one mean BWAT score of the Mepilex® Border group to the Optifoam® Adhesive 

group. As previously stated, week two was chosen as the point of data analysis as this week had 

the most participants still remaining in the study. 

 Feasibility. Retention rates and recruitment were two major issues identified during the 

course of the study. Feasibility of conducting an RCT examining changes in wound surface area 

and wound characteristics of acute and chronic wounds treated with two different types of five-

layer polyurethane foam dressings in hospitalized patients were examined as a post-hoc 

objective.  

Ethics 

Ethical approval from the Heath Sciences Research Ethics Board (HSREB) at Queen’s 

University was obtained prior to starting this study. Amendments were submitted and approval 

received when expanding to the additional hospitals. Approval from hospital leadership was also 

obtained prior to starting the study. Written informed consent from the participants was obtained 

before enrolling a participant in the study. Informed consent included: an invitation to participate 

in the study, the research purpose in simple language, a description of the potential risks and 

benefits, information about the voluntary nature of participation, assurances of anonymity, and 
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details surrounding what may prompt the researcher to halt participation in the study, in 

accordance with the principles outlined but the Tri-Council Policy Statement: Ethical Conduct 

for Research Involving Humans (Canadian Institutes of Health Research, Natural Sciences and 

Engineering Research Council of Canada, and Social Sciences and Humanities Research Council 

of Canada, 2014). Hospital staff approached the patient to determine willingness to participate 

and provided the patient with a patient information sheet (Appendix B) outlining details of the 

study, before speaking with the researcher to avoid coercion (Canadian Institutes of Health 

Research et al., 2014). Participants were ensured of the voluntary nature of participation 

throughout the research process. All information and data gathered concerning participants in 

this study was considered confidential. Only the researchers involved in conducting the study 

had access to the confidential files. All data used in the analysis and reporting of this evaluation 

was stored without identifiable reference to the participant and stored in encrypted, password 

protected files. No harm was expected to occur to the participants in either group as both 

dressings have demonstrated safety and clinical efficacy (Andersen et al., 2002; Banks et al., 

1997; Davies & Rippon, 2010; Payne et al., 2009).   



  POLYURETHANE FOAM DRESSINGS    39 

Chapter Four – Results 

 Chapter four outlines the results found at the completion of the study in relation to the 

research questions: in hospitalized patients with healable wounds, what are the differences in 

wound healing rates (changes in wound surface area) in wounds treated with two different five-

layer polyurethane foam dressings and in hospitalized patients with healable wounds, what are 

the differences in wound characteristics of wounds treated with two different five-layer 

polyurethane foam dressings? 

Twenty patients were assessed for eligibility for this study. Recruitment and 

randomization are outlined in the Participant Flow Chart (see Figure 2). One potential participant 

did not meet the inclusion criteria as they were not able to provide informed consent, and one 

declined to participate. Of the remaining 18 participants, eleven participants were randomized to 

the Mepilex® Border group and seven to the Optifoam® Adhesive group. Twelve participants 

were recruited from KGH, one from PCH and five from West Park Healthcare Centre.  

Of the 11 participants in the Mepilex® Border group, two were discharged before the 

first point of data collection on week two, therefore, only  week one (baseline) data was 

collected. Three were discharged before week three, one participant was discharged before week 

four, another passed away before week four data collection and four remained in the study for 

the full four weeks. The participant that passed away died from reasons unrelated to wound 

status. No participants experienced any harm as a result of the dressing.  

Of the seven participants in the Optifoam® Adhesive group, one was discharged before 

week two allowing for only week one (baseline) data to be collected. Four participants remained 

in the study for week two data collection before they were discharged, one remained in the study 

for week three and only one was still in the hospital for the final visit on week four. No 
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participants experienced any harm as a result of the dressing. One participant died after week 

three for reasons unrelated to the wound.  

 

Figure 2: CONSORT 2010 flow diagram 
 

Table four outlines total sample demographic data. Eighteen participants were recruited, 

61.1% were male (n = 11) and 38.9% were female (n = 7). The mean age of participants was 

65.7 (SD 12.5). The majority of participants were recruited from KGH, 66.7% (n = 12), 27.8% 

from West Park Healthcare Centre (n = 5) and 5.6% from PCH (n = 1). The most common 

wound type was pressure injury, representing 61.1% of the wounds (n = 11). The overall mean 

wound duration at the start of the study was 8.3 weeks (SD 16.5).  This data, however, is 

potentially unreliable as many patients were unable to remember when their wound first started. 

Assessed for 
Eligibility (n=20)

Allocated to intervention 
(n=11) Mepilex Border

Lost to follow-up (n=2)
- Discharged after only week 
one (baseline) data collected 
(n=2)

Analysed (n=9)
completed week 2 (n=9)
completed week 3 (n=6)
completed week 4 (n=4)

Allocated to intervention 
(n=7) Optifoam Adhesive

Lost to follow-up  (n=1)
- Discharged after only week 
one (baseline) data collected 
(n=1)

Analysed (n=6)
completed week 2 (n=6)
completed week 3 (n=2)
completed week 4 (n=1)

Excluded (n=2)
- not meeting inclusion criteria (n=1)
- declined to participte (n=1)

consented 
(n=18)
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Data related to wound duration was unavailable for 50% of the participants (n = 9). The mean 

wound surface area at baseline was 10.2 cm2 (SD 9.5). 

Table 4. Sample demographic data 
  Total Sample (N = 18) 
Variable Number (n) % 
Gender     
     Male 11 61.1% 
     Female 7 38.9% 
Age Mean 65.7 
  SD 12.5 
Location     
     KGH 12 66.7% 
     PCH 1 5.6% 
     West Park 5 27.8% 
Primary Wound Type     
     Pressure Injury 11 61.1% 
     Skin Tear 2 11.1% 
     Surgical Wound 2 11.1% 
     Burn 1 5.6% 
     Venous Leg Ulcer 1 5.6% 
     Other/unknown 1 5.6% 
Wound duration Mean 8.3 weeks 
 SD 16.5 
Wound surface area Mean 10.2 cm2 
 SD 9.5 

 
Table 5 outlines the demographic data of the study participants stratified by dressing 

type. Eleven participants were randomized to the Mepilex® Border group; 54.5% were male (n = 

6) and 45.5% were female (n = 5). The mean age of participants was 66.0 (SD 11.7). The 

majority of participants were recruited from KGH, 63.6% (n = 7), 27.3% from West Park 

Healthcare Centre (n = 3) and 9.1% from PCH (n = 1). Similar to the total sample the most 

common wound type was pressure injury, representing 63.6% of the wounds (n = 7). Seven 

participants were randomized to the Optifoam® Adhesive group. 71.4% were male (n = 5) and 
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28.6% were female (n = 2). The mean age of participants was 65.3 (SD 14.7). Again, the 

majority of participants were recruited from KGH, 71.4% (n = 5) and 28.6% from West Park 

Healthcare Centre (n = 2). There were no participants randomized to this group from PCH. In 

keeping with the total sample, the most common wound type was pressure injury, representing 

57.1% of the wounds (n = 4). The mean wound duration at the start of the study in the Mepilex® 

Border group was 10.6 weeks (SD 20.3) and 3.6 weeks (SD 3.8) in the Optifoam® Adhesive 

group. This data is likely unreliable as it was missing for 50% (n = 9) of the participants. In 

addition, one of the wounds in the Mepilex® Border group had been present for approximately 

one year, thus skewing the data; if this wound was eliminated then the mean wound duration for 

the Mepilex® Border group was 2.4 weeks, which is a more accurate representation of the 

wound duration for this group.  
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Table 5. Demographic data by dressing group 
  MepilexÒ Border (n = 11) Optifoam® Adhesive (n = 7) 
Variable Number (n) % Number (n) % 
Gender         
     Male 6 54.5% 5 71.4% 
     Female 5 45.5% 2 28.6% 

Age Mean 
66.0 (range 

46-82) Mean 
65.3 (range 

49-84) 
  SD 11.7 SD 14.7 
Location         
     KGH 7 63.6% 5 71.4% 
     PCH 1 9.1% 0 0% 
     West Park 3 27.3% 2 28.6% 
Primary Wound Type         
     Pressure Injury 7 63.6% 4 57.1% 
     Skin Tear 1 9.1% 1 14.3% 
     Surgical Wound 2 18.2% 0 0% 
     Burn 0 0% 1 14.3% 
     Venous Leg Ulcer 1 9.1% 0 0% 
     Other/unknown 0 0% 1 14.3% 
Wound Duration  Mean 10.6 weeks Mean 3.6 weeks 
Wound surface area Mean 7.91 cm2 Mean 13.75 cm2 
 SD 9.1 SD 9.6 

 

The following is an outline of the data for participants in both groups overall: mean rate 

of wound healing for all participants was 0.54 cm2 per day (SD 0.5, n = 15) based on week two 

data. The mean rate of wound healing for week three was 0.28 cm2 per day (SD 0.3, n = 8) and 

for week four it was 0.12 cm2 per day (SD 0.3, n = 5). Considering all points of data collection, 

the overall mean rate of wound healing for both groups combined was 0.39 cm2 per day (SD 0.5, 

n = 15). The mean wound surface area for all participants on week one was 10.2 cm2 (SD 9.5). 

The mean wound surface area all participants on weeks two three and four were 6.89 cm2 (SD 

8.1), 4.62 cm2 (SD 6.5) and 6.43 cm2 (SD 6.8) respectively. This represents an overall decrease in 

wound surface area of 37.0%. The mean BWAT score for all participants at week one (baseline) 
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was 29.0 (SD 4.2; n = 18). The mean BWAT score for week two was 24.3 (SD 6.1; n = 15), 

week three 23.3 (SD 6.; n = 8) and for week four 24.4 (SD 8.3; n = 5). 

In hospitalized patients with healable wounds, what are the differences in wound healing 

rates (changes in wound surface area) in wounds treated with two different five-layer 

polyurethane foam dressings?  

An independent samples t test and a Mann-Whitney U test was completed comparing the 

rate of wound healing in week two by dressing group (n = 11 Mepilex® Border; n = 7 

Optifoam® Adhesive). Week two was chosen because there was the greatest number of 

participants in that week. There was a statistically significant difference between Mepilex® 

Border and Optifoam® Adhesive wound healing rates [(0.26 (0.4) vs, 0.96 (0.4); t (13) = -3.45, p 

= 0.004; Mann-Whitney U, p = 0.003]. The wounds in the Optifoam® Adhesive group 

demonstrated faster wound healing.  

The rates of wound healing by participant by week are outlined in Table 6. Negative 

numbers indicate an increase in wound size. Missing data indicates that the participant withdrew 

from the study prior to that point in data collection. Participants 4, 8 and 10 are not included in 

the table as they withdrew from the study prior to week two, so there was no data available to 

calculate rate of wound healing. 
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Table 6. Rate of wound healing by participant by week 

Group 
Participant 

ID 
 

Rate of 
Wound 
Healing: 
Week 2 

(cm2/day) 

Rate of 
Wound 
Healing: 
Week 3 

(cm2/day) 

Rate of 
Wound 
Healing: 
Week 4 

(cm2/day) 

Rate of 
Wound 
Healing 
over 4 
weeks: 

(cm2/day) 
Optifoam® Adhesive 1  1.07 - - - 
 5 0.68 - - - 
 6 1.25 - - - 
 11 1.54 - - - 
 14 0.64 0.21 0.14 0.33 
 15 0.57 0.29 - - 
 Mean 0.96  

(SD 0.4) 
0.25  
(SD 0.1) 

0.14 0.33 

Mepilex® Border 2 - 0.07 0.30 0.27 0.17 
 3 - 0.29 0.29 - 0.29 - 0.10 
 7 0.54 0.00 

(healed) 
- - 

 9 1.00 - - - 
 12 0.12 - - - 
 13 0.06 0.15 0.02 0.08 
 16 0.29 - - - 
 17 0.21 0.07 - - 
 18 0.50 0.93 0.43 0.62 
 Mean 0.26  

(SD 0.4) 
0.29  
(SD 0.3) 

0.11  
(SD 0.3) 

0.19 
(SD 0.3) 

Rate of wound 
healing both groups 
by week 

Mean 0.54 
(SD 0.5) 

0.28 
(SD 0.3) 

0.12 
(SD 0.3) 

0.22 
(SD 0.3)  
 

 
The mean rate of wound healing for Mepilex® Border group was 0.26 cm2 per day (SD 

0.4; median 0.21; IQR 0.51 – -0.01) at week two. The mean rate of wound healing in week three 

was 0.29 cm2 per day (SD 0.3; median 0.22; IQR 0.45 – 0.05) and for week four it was 0.11 cm2  

per day (SD 0.3; median 0.15; IQR 0.39 - -0.21). Considering all points of data collection, the 

overall mean rate of wound healing in the Mepilex® Border group was 0.29 cm2 per day (SD 

0.3). Two participants experienced a worsening of their wounds during the course of the study; 

this can be attributed to a declined in physical status and subsequent trip to the ICU. Three 
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participants in the Mepilex® Border group had completely healed wounds by the end of four 

weeks. 

The mean rate of wound healing for Optifoam® Adhesive group was 0.96 cm2 per day 

(SD 0.4; median 0.88; IQR 1.32 – 0.62) at week two. The mean rate of wound healing for week 

three was 0.25 cm2 per day (SD 0.1; median 0.25; 50th percentile 0.25, 25th percentile 0.22) and for 

the participant in week four it was 0.14 cm2 per day (no SD as there was only one participant at 

this point in data collection) (see Figure 3). Considering all points of data collection, the mean 

rate of wound healing in the Optifoam® Adhesive group was 0.88 cm2 per day (SD 0.5). Two 

participants in the Optifoam® Adhesive group had completely healed wounds by the end of four 

weeks.  

 

Figure 3. Rate of wound healing 
 

In the Mepilex® Border group, the mean wound surface area on week one (baseline) was 

7.91 cm2 (SD 9.1), for week two mean wound surface area was 6.26 cm2 (SD 8.5), week three was 

5.16 cm2 (SD 7.3) and for week four the mean wound surface area was 6.79 cm2 (SD 7.8). This 
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represents a 14% decrease in wound surface area for the Mepilex® Border group (7.91 cm2 to 

6.79 cm2).  

 In the Optifoam® Adhesive group, the mean wound surface area on week one (baseline) 

was 13.75 cm2 (SD 9.6), for week two mean wound surface area was 7.83 cm2 (SD 8.0), week 

three was 3.0 (SD 4.2) and for the participant in week four the wound surface area was 5.0 (no 

SD only one participant). This represents a 63% decrease in wound surface area for the 

Optifoam® Adhesive group (13.75 cm2 to 5.0 cm2).  

In hospitalized patients with healable wounds, what are the differences in wound 

characteristics of wounds treated with two different five-layer polyurethane foam 

dressings? 

An independent samples t test was completed comparing the BWAT score by dressing 

group for week two. There was a difference between Mepilex® Border and Optifoam® 

Adhesive wound assessment tool scores; [24.1 (6.6) vs. 24.5 (6.1) t (13) = -0.12, p = 0.91]. A 

Mann-Whitney U was also completed comparing the mean BWAT scores and no statistically 

significant difference was found (p = 0.69). These results are within the non-inferiority limit of 

five percent in keeping with the aim of this non-inferiority trial; demonstrating that the treatment 

dressing is not inferior to the standard of care dressing.  

The BWAT scores by participant by week are outlined in Table 7. Missing data indicates 

that the participant withdrew from the study prior to that point in data collection. Participants 4, 8 

and 10 are not included in the table as they withdrew from the study prior to week two, so there 

was no data collected. 
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Table 7. BWAT score by participant by week 

Group Participant 
ID 

BWAT Score 
Week 2 

BWAT Score 
Week 3 

BWAT Score 
Week 4 

Optifoam® Adhesive 1 15 - - 
 5 27 - - 
 6 33 - - 
 11 23 - - 
 14 27 25 25 
 15 22 18 - 
 Mean 24.5 

(SD 6.1) 
21.5 
(SD 4.9) 

25 

Mepilex® Border 2 25 20 13 
 3 37 37 36 
 7 21 21 - 
 9 26 - - 
 12 19 - - 
 13 25 24 22 
 16 14 - - 
 17 21 12 - 
 18 29 27.5 26 
 Mean 24.1 

(SD 6.6) 
23.9 
(SD 7.8) 

24.6 
(SD 9.5) 

Mean BWAT score both 
groups by week 

Mean  24.3 
(SD 6.2) 

23.3 
(SD 7.0) 

24.4 
(SD 8.3) 

 

The mean BWAT score for participants in the Mepilex® Border group at week one 

(baseline) was 29.0 (SD 4.9). The mean BWAT score was 24.11 (SD 6.6), 23.91 (SD 7.8) and 

24.25 (SD 9.5) on weeks two, three and four respectively. As previously stated, two participants 

in the Mepilex® Border group experienced an increase in wound surface area, this did not 

manifest in the BWAT score for week two, as the score remained the same or decreased 

(improved) based on other wound characteristics, despite the increase in size. The increase in the 

BWAT score for week four could be attributed to the one wound that increased in surface area.  

The mean BWAT score for participants in the Optifoam® Adhesive group at week one 

(baseline) was 29.0 (SD 3.0). The mean BWAT score was 24.5 (SD 6.1), 21.5 (SD 4.9) and 25 

(no SD, n = 1) on weeks two, three and four respectively. Given the small sample size, the 
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BWAT score was more susceptible to fluctuations given the severity of wounds in the study; 

meaning, even though the BWAT score increased in week four, that does not necessarily mean 

that the wounds deteriorated. Recall that in week four there were only four participants in the 

Mepilex® Border group and one participant in the Optifoam® Adhesive group. 

Feasibility  

Feasibility issues that were discovered throughout the course of the study centred largely 

on recruitment of participants and retention of participants for the four-week duration of the 

study.  

Recruitment. Participant recruitment occurred during the months of January to August, 

2018. Recruitment was slower than anticipated. After three months of recruitment only five 

participants were enrolled in the study. With average recruitment rate of one participant per 

month, and a total target sample size of 50, recruitment was expanded to include PCH and West 

Park Healthcare Centre at that time. The addition of the other sites only marginally improved 

recruitment. Recruitment of participants averaged 2.5 participants per month. At the end of an 

eight-month recruitment period, 36% (n = 18) of the target sample was recruited.  

Identifying participants was challenging. Emails, posters and flyers were all utilized as 

recruitment strategies. Charge Nurses and Wound Care Nurses were also engaged to identify 

potential participants. There were no referrals for participants from front line nurses. Posters 

were displayed in prominent locations; however, nurses did not recall seeing them. All 

participants that were enrolled in the study were referred by the Wound Care Nurses. While this 

was a great source of recruitment, however, it was determined that many of the consults to the 

Wound Care Nurses were for more complex wounds, and would not be appropriate for this 

study.  
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Retention. Retention of participants for the full four-week duration of the study was a 

challenge as well. Five participants (27.78% of the total sample) completed all four assessments 

and points of data collection. In KGH, an acute care hospital where the average length of stay is 

5.6 days, participants were often discharged before all points of data collection were completed. 

PCH and West Park Healthcare Centre had better retention rates. 16.7% (n = 2) of KGH 

participants remained in the study for four weeks, 100% (n = 1) of PCH participants and 40% (n 

= 2) of West Park Healthcare Centre participants remained in the study for four weeks. 
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Chapter Five – Discussion and Implications for Future Research 

In chapter five study findings are discussed. The strengths of the study along with study 

limitations will be discussed. Implications for nursing practice and lessons learned throughout 

the course of the study will be reviewed, as well as, recommendations for future researchers.  

Overview of Findings 

This study examined the healing rates and wound characteristics of wounds treated with 

two different five-layer polyurethane foam dressings, Mepilex® Border and Optifoam® 

Adhesive. Mepilex® Border is the standard of care at KGH. As a non-inferiority RCT the aim of 

the study was to demonstrate that Optifoam® Adhesive was no less effective than Mepilex® 

Border. Wounds of participants in the Optifoam® Adhesive group had a statistically significant 

faster decrease in wound surface area (rate of wound healing) than wounds of participants in the 

Mepilex® Border group (p = 0.004). There was no statistically significant difference in the 

wound characteristics, as demonstrated by the mean BWAT scores (p = 0.91); however mean 

BWAT scores of 24.5 and 24.1 for Optifoam® Adhesive and Mepilex® Border respectively are 

within the 5% non-inferiority limit; meaning Optifoam® Adhesive is no less effective than 

Mepilex® Border.  

It is important to note the desired sample size was not reached. Target sample size was 50 

participants and after an eight-month recruitment period, 36% (N = 18) of the target sample was 

recruited. Considering the small sample size, the results found through the course of this study 

are not powered adequately. Careful interpretation of the results is required as there is a risk of 

committing a Type I error due to small sample size. In this study a Type I error would be finding 

a statistically significant difference in the rate of wound healing for wounds in the two groups 

when in fact there is not. Despite the fact that the target sample size wasn’t obtained, a 
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statistically significant difference in the rate of wound healing was demonstrated. However, there 

was no significant difference found in the BWAT scores between the two groups. Given the 

small sample size, not finding a difference in the BWAT scores could be a Type II error, where 

no difference was found but in fact there is one.  

A t test was used to compare the two means: mean rate of wound healing in the 

Mepilex® Border group and the Optifoam® Adhesive group. While the researcher recognizes 

this is not appropriate given the small sample size and data distribution was not normal it was 

used for demonstrative purposes only for this thesis. To correctly apply a t test, one assumes 

normal data distribution, independent variables and homogeneity of sample sizes (Polit & Tatano 

Beck, 2017). The appropriate statistical analysis is the Mann-Whitney U test, the non-parametric 

version of the t test, given the non-normal data distribution.  

The mean surface area of participants’ wounds in the Optifoam® Adhesive group at 

baseline was 13.75 cm2 (SD 9.6) and 7.91 cm2 (SD 9.1) for participants in the Mepilex® Border 

group. Participants’ wounds in the Optifoam® Adhesive group were approximately 58% larger 

than the mean wound surface in the Mepilex® Border group at baseline. Margolis et al., (2004) 

found that larger wounds heal slower than smaller wounds, these results are not supported by the 

results of this study. According to Margolis et al., (2004) the larger wounds in the Optifoam® 

Adhesive group should have healed slower but rather this study demonstrates faster healing time 

for the larger wounds. This difference in findings could be attributed to the small sample size in 

this study whereas Margolis et al., (2004) had a much larger sample size (N = 20,793).  

Conversely, in keeping with the results reported by Margolis et al., (2004) in this study 

wounds that had a longer duration at baseline were found to heal slower. Participants’ wounds in 

the Mepilex® Border group had a mean duration of 10.6 weeks at baselines, whereas participants 
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wounds in the Optifoam® Adhesive group had a mean duration of 3.6 weeks at baseline. The 

slower healing rate of wounds in the Mepilex® Border group could be attributed to the greater 

chronicity of wounds in that group. Margolis et. al., (2004) found that wounds present for a 

longer duration demonstrated slower healing times. Healing is stalled in chronic wounds due to 

excessive or prolonged inflammatory response (Bryant & Nix, 2012).  

There was a noticeable decrease in the BWAT scores on week three with an increase on 

week four as evidenced in Figure four, especially for the Optifoam® Adhesive group (24.5, 21.1, 

25). Recall that a decrease in  BWAT scores indicate wound healing/regeneration (Bryant & Nix, 

2012).  This drastic change in BWAT scores is as a result of the decrease in the number of 

participants each week; six participants in week two, two participants in week three and one 

participant in week four. With so few participants, variations in mean BWAT score are more 

pronounced. Careful interpretation of these values is needed so that one does not conclude 

simply that the wounds got worse in week four, rather with only one wound left at that data 

collection point, the mean BWAT score represents the actual BWAT score of that one particular 

wound.  

When comparing the rate of wound healing study findings to the literature review, no 

other studies were able to find a statistically significant difference in the rate of wound healing, 

such was found in this study. This study included varying types of wounds, similar to Andersen 

et al. (2002), Banks et al. (1997), Bullough et al. (2015) and Davies and Rippon (2010). Some of 

the studies in the published literature reviewed compared only specific types of wounds (Bouza 

et al., 2005; Bowszyc et al., 1995; O'Meara & Martyn-St James, 2013; Palfreyman et al., 2007; 

Payne et al., 2009; Souliotis et al., 2016). Regardless of wound types, none of the reviewed 

studies found a statistically significant difference. The study methodology of weekly wound 
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assessments and four-week time frame was based on the wound healing trajectory by Margolis et 

al. (2004).  Margolis et al., (2004) included venous leg ulcers in the study that examined wound 

size and duration of wound to create complex models using logistic regression to predict a 

timeline for wound healing. Margolis et al., (2004) found that when a wound is 30% smaller at 

four weeks, it will progress to healing at 12 weeks. This study design of weekly assessments and 

duration of four weeks is commonly used in research examining wound healing rates (Bullough 

et al., 2015; Payne et al., 2009; and Woo & Heil, 2017). Many of the studies reviewed did not 

report a specific rate of wound healing but rather days until wound closure. O’Meara and Martyn 

St-James (2013) did report a rate of wound healing in one study of -0.41 - -0.43 cm2 per week. 

This is not consistent with the results of this study, as this study was able to demonstrate an 

overall rate of wound healing of 0.54 cm2 per day. Again, one must consider the reliability of 

these results with such a small sample size, whereas the wound healing rate reported by O-Meara 

and Martyn St-James is as a result of a much larger sample size (N = 107).  

In their systematic review of nine trials, Walker, Gillespie, Thalib, Higgins and Whitty 

(2017) report little confidence in effect size of studies comparing two different types of foam 

dressings. In keeping with the findings of this study, they found that many published studies 

comparing foam dressings suffered from attrition issues and small sample sizes (Walker et al, 

2017).  

Strengths and Limitations  

There are strengths and limitations to this study as an RCT. However, these strengths and 

limitations can provide insight into the feasibility of conducting future similar research. 

Strengths. There are several strengths to this study. Given, there are no published 

research studies that compare two different types of five-layer polyurethane foam dressings, this 
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study is the first study to do this. This study is able to supply preliminary data about treatment 

effectiveness of these two products. The results from this study can be used to advise future 

research, including informing sample size calculations and can assist with recruitment strategies, 

and retention of participants based on facility type.   

Limitations. Limitations of this study include small sample size, differences in wound 

size and chronicity at baseline between the groups, slow participant recruitment and missing 

points of data collection due to retention issues. There was no blinding during the data collection 

and data analysis and there were large differences in study settings. Additionally, not all wound 

types were equally represented in the sample. Lastly, the practicality of the conceptual 

framework chosen is discussed.  

One limitation of this study is the small sample size; it did not meet the required sample 

size determined by the a-priori sample size power analysis. This study was able to demonstrate a 

statistically significant difference in the rate of wound healing between the two different 

dressings. This is in contrast to other systematic reviews and literature reviews that were unable 

to recommend one dressing over another based on the published literature (Norman et al., 2018; 

Walker et al., 2017; Westby, Dumville, Soares, Stubbs & Norman, 2017; Zhang, Sun & Jiang, 

2018). Without obtaining the correct sample size the study is not powered adequately and this 

increases the chances of a Type I or Type II errors (Polit & Tatano Beck, 2017). When the 

sample size is too small, it may lead one to believe that there is a statistically significant 

difference when there in fact is not (Type I error); such could be the case for the statistically 

significant difference demonstrated in the rate of wound healing between groups. Conversely, 

this study found no statistically significant difference in the BWAT scores, this could be an 

example of a Type II error where, even if there is a statistically significant difference in the two 



  POLYURETHANE FOAM DRESSINGS    56 

groups, it may not be evident in the data, leading to the incorrect conclusion that there is no 

difference. Granted, a statistically significant difference was not the goal of this study, rather 

results that fall within the specified non-inferiority limit. Nonetheless, with an inadequately 

powered sample size, results must be interpreted with caution.  

The mean surface area of wounds at baseline were quite different between groups. The 

wounds in the Optifoam® Adhesive group were almost 58% bigger than the mean wound 

surface in the Mepilex® Border group. Having such different groups at baseline can negatively 

impact the results as one group is starting with significantly different wounds. In addition, the 

wounds in the Mepilex® Border group were considerably more chronic than wounds in the 

Optifoam® Adhesive group. Recruiting the full sample size would balance out groups through 

the randomization process. 

Recruitment of participants for this study was a challenge, with only 36.0% (N = 18) of 

the target sample size recruited by the end of the recruitment phase. Many nurses reported no 

knowledge that the study was taking place. Wound care nurses were anticipated to be a 

significant point of recruitment and that turned out to be a false expectation. The posters that 

were displayed around the hospital and the emails that were sent to front line nurses proved to be 

of little value for participant recruitment. The Charge Nurse on each unit was expected to be a 

good resource for identifying potential participants. The Charge Nurse had little knowledge 

regarding the presence of wounds; rather the focus of the Charge Nurse was more on patient flow 

and discharges.  

There were many missing data points due to retention issues, only 27.8% (n = 5) of 

participants completed all four weeks of the study. Many participants were discharged prior to 

the end of the four weeks which made it difficult to accurately determine rate of wound healing 
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over time. The design of four weeks was based on the wound healing trajectory by Margolis et 

al. (2004). This study design is commonly used in research around wound healing (Bullough et 

al., 2015; Payne et al., 2009; and Woo & Heil, 2017). Maintaining participants for the full four-

week duration would strengthen the results of this study.  

The research team was not blinded during the data collection process and the primary 

researcher was not blinded during data analysis. This could lead to bias on the part of the 

researcher or research team in favour of one dressing over another. Blinding during data 

collection was not feasible as the two dressings look different from one another. Blinding the 

researcher during the data analysis ensures unbiased data analysis and prevents the researcher 

from running tests in favour of one dressing over another.  

The three settings chosen were quite different from one another. KGH is an acute care 

centre while PCH has a rehabilitation focus and West Park has long-term care and rehabilitation 

residents. Given the differences in setting, it can be assumed that the patients at KGH would be 

more acutely ill with greater co-morbidities that could be a detriment to wound healing. This is 

seen as the two participants who had a worsening of their wounds were at KGH and had a 

decline in physical health and required time in the ICU. Participants at the KGH site also 

completed less weeks of the study compared to participants at PCH and West Park who 

completed all four weeks of the study. This might suggest a setting with a longer length of stay 

might be more appropriate.   

The inclusion of all different wound types can increase the generalizability of the results, 

however at the same time different wound types have different factors that affect wound healing. 

Over half (61.1%, n = 11) of the wounds in this study were pressure injuries and only 5.6% (n = 
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1) of the participants had a venous leg ulcer. While all wound types were included some wound 

types were under represented.  

The WBP framework by Sibbald (2012) is effective at helping clinicians make decisions 

for topical wound therapy. It was an effective conceptual framework for this study as the 

framework is intended as a clinical model to guide decision making around treatment options for 

wounds. The framework was able to assist the researcher in making decisions about whether a 

not a wound was healing and subsequently should be included in the study. The outcome of both 

the conceptual framework and the research study herein is wound healing.  

Lessons Learned 

Based on the limitations discussed above there are several lessons that can be learned and 

applied to future research of the same focus to guide the study and strengthen the results.  

Small sample size. Future researchers will need to endeavor to reach the target sample 

size based on their power analysis in order to correctly determine relationships. More high-

quality research with properly powered sample sizes is needed to make the recommendation of 

one dressing over another or that one dressing is no less effective than another. Based on the 

results of this study, a post-hoc sample size calculation can be completed to determine the 

sample required to complete a future version of this study. The post-hoc sample size analysis was 

completed using a the same sample size calculator for non-inferiority trials that was used for the 

a priori sample size calculation (Sealed Envelope Ltd., 2012). The formula used was as follows: 

n = f(α, β) × 2 × σ2 / d2  (Sealed Envelope Ltd., 2012). α represents the significance level and it 

was set at 0.05.  β represents beta, a power (1-beta) of 80% was chosen. The SD of outcome used 

was 0.4 as this is the SD found as a result of this study. The non-inferiority limit (d) chosen was  

0.05. This represents 10% of the overall rate of wound healing found, 0.54 cm2 per day. This 
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calculation generated a total sample size of 22 participants, 11 participants in the control group 

and 18 participants in the treatment group. Therefore, if there is no difference between the 

standard treatment and the experimental treatment, then 22 participants are needed to be 90% 

sure that the lower limit of a one-sided 95% confidence interval will be above the non-inferiority 

limit of -0.5 (Sealed Envelope Ltd., 2012).  

Differences between groups at baseline. Participants’ wounds in the Optifoam® 

Adhesive group were different from participants’ wounds in the Mepilex® Border group in terms 

of wound size and chronicity. Achieving the target sample size with adequate randomization will 

assist in achieving a more homogenous sample.  

 Participant recruitment. Participant recruitment was a challenge in this study. Emails 

and posters were not an effective recruitment strategy for this population. Front line nurses, 

caring for the patients would be the best way to identify potential participants for the study. 

Future researchers would need to be more present with the nurses caring for the patient day to 

day to assist in recruitment of participants if the intent was to complete the study in a similar 

setting. In addition, carrying out the study at KGH might be more successful in terms of 

recruitment and retention if the study took place on a limited number of inpatient units instead of 

throughout the entire facility. There are 17 different adult inpatient units at KGH. If specific unit 

were selected, potentially ones with a longer mean length of stay, then the researcher could focus 

on recruitment with those nurses. Visiting 17 different units every day was not feasible in the 

scope of this study. Given the large number of nurses and rotating shifts, future researcher would 

need to invest the time in speaking to the nurses working on a daily basis. 

Participant retention. As previously discussed participant retention was a challenge; 

three potential options for correcting this limitation are: a shorter follow-up study design, a 
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setting with a longer length of stay or if a setting with a short length of stay, the researcher would 

need to have the potential for out-patient follow-up. The four-week duration was based on 

published literature by Margolis et al., (2004) and is a common study design for this type of 

study (Bullough et al., 2015; Payne et al., 2009; and Woo & Heil, 2017). More research or 

literature review is required to determine if a shorter study design is appropriate.  

If the target sample size had been reached data analysis would have been completed 

different. The planned data analysis was repeated measures ANOVA (RM-ANOVA). This 

would allow for data within group and between group changes over time to be completed (Polit 

& Tatano Beck, 2017). This would be an appropriate test for this study design if the target 

sample was reached and participants remained in the study for the full four-week duration.  

Blinding. Blinding of the researcher was not done in this study during data collection or 

data analysis. Potentially, future researchers could have the dressing removed by a secondary 

party and then the researcher could examine the wound and collect that data in an effort to blind 

during data collection. Blinding during the data analysis could have been possible if the data was 

coded by someone else in order to blind the researcher.  

Setting. Choosing settings that more closely resemble one another would make for a 

more homogenous sample. Changes to the study design to improve future research could include 

changes to the study setting or recruitment strategies. Potentially, for future research these types 

of facilities are better suited to this type of RCT instead of an acute care hospital. Alternatively, 

if the intent is to carry out the study in an acute care hospital, the attrition rate should be 

considered in sample size. Future researchers could consider methods for following the patients 

after discharge to compensate for the retention issues. Coordination with community nursing 

service providers would be necessary but would allow the participant to remain in the study post 
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discharge from hospital. In addition, many of the wounds in KGH were not appropriate for either 

Mepilex® Border of Optifoam® adhesive as the wounds had too large of a surface area. The 

study dressings are ten centimetres (cm) by ten cm and wounds should be no larger than eight cm 

by eight cm (64 cm2) to use that dressings (Medline©, 2016; Mölnlycke©, n.d.). Many of the 

patients consulted to the Wound Care Nurses had wounds that were larger than 8 cm2. Again, an 

acute care facility might not be the most appropriate site for a study of these dressings. 

Participants residing in their homes receiving community care for their wounds might be a better 

source of appropriate wound types and sizes.  

Inclusion of different wound types. Including various wound types strengthens the 

generalizability of the study. Different wound types have different factors that affect wound 

healing (Bryant & Nix, 2012). Clustered blocked randomization of different wound types would 

account for the different wound types and would ensure appropriate distribution throughout the 

sample.  

Nursing Implications 

Wounds are associated with social isolation, pain, limitations in leisure activities and 

ability to work; therefore, it is of the utmost importance that clinicians are choosing the most 

appropriate and effective dressings to support wound healing in order to optimize patient's 

quality of life, support wound healing and return the individual to their pre-wound state, which in 

turn would save healthcare dollars (Nielsen & Fogh, 2015). Currently, Mepilex® Border is the 

top selling brand of five-layer polyurethane foam dressings with no research to support its 

superiority over other manufacturer’s versions of the same product (Sambasivam et al., 2016). 

Clinicians need high-quality research to support their decision-making process in choosing 

topical wound therapy products. RCTs can assist a clinician to make informed decisions as they 
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are considered, “the gold standard for testing interventions because it yields strong evidence 

about intervention effectiveness” (Polit & Tatano Beck, 2017, p. 196). This study assists nurses 

and hospital decision-makers in making informed fiscally responsible decisions about topical 

wound therapy products.  

Conclusion 

Foam dressings are the most commonly used advanced wound care product, despite the 

limited research to support their use. High quality research demonstrating their effectiveness 

over other dressing types is needed. This study endeavoured to answer the following questions: 

(1) in hospitalized patients with healable wounds, what are the differences in wound healing 

rates (changes in wound surface area) in wounds treated with two different five-layer 

polyurethane foam dressings? and (2) in hospitalized patients with healable wounds, what are the 

differences in wound characteristics of wounds treated with two different five-layer polyurethane 

foam dressings? It was found that there is a statistically significant difference in the changes in 

wound surface area between the two dressings with wounds in the Optifoam® Adhesive group 

healing at a faster rate. The differences in the BWAT scores were within the non-inferiority limit 

of 5%. Based on the results of this study, Optifoam® Adhesive is not inferior to Mepilex® 

Border. Considering the small sample size these results are preliminary at best. More research is 

needed with fully powered sample sizes to determine if in fact there is a difference (or no 

difference) between these two dressings. 

Additionally, this study was able to examine the feasibility issues in regards to 

conducting an RCT that examined changes in wound surface area and wound characteristics for 

wounds treated with two different five-layer polyurethane foam dressings in hospitalized 

patients. Recruitment and retention issues were significant challenges to the success of the study 
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and recommendations for future researchers were presented including alternate recruitment 

strategies or different research sites.  
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Appendix A – Bates-Jensen Wound Assessment Tool (BWAT) Form 

Participant ID ____________________  Initials __________________________ 

Location: Anatomic Site. Circle, identify right (R) or left (L) and use “X” to mark on body diagrams: 

__________ Sacrum & Coccyx  __________Lateral ankle  

__________ Trochanter   __________ Medial ankle 

__________ Ischial tuberosity  __________ Heel           __________ Other 

Shape: Overall wound pattern; assess by observing perimeter and depth 

Circle and date appropriate description: 

__________irregular   __________ linear or elongated 

__________ round/oval  __________ bowl/boat 

__________ square/rectangle  __________ butterfly            __________ other shape 

Meets inclusion/exclusion criteria: Baseline       Week 2       Week 3       Week 4  

Item Assessment Baseline 
Data 

Week 
2 

Week 
3 

Week 
4 

1. Size 1 = length x width <4 cm2  
2 = length x width 4 - <16 cm2 

3 = length x width 16.1 - <36 cm2 

4 = length x width 36.1 - <80 cm2 
5 = length x width >80 cm2 

(score) (score) (score) (score) 

(actual 
size cm) 

(actual 
size cm) 

(actual 
size cm) 

(actual 
size cm) 

2. Depth 1 = Non-blanchable erythema on intact skin 
2 = Partial thickness skin loss involving epidermis &/or 
dermis 
3 = full thickness skin loss involving damage or necrosis 
of subcutaneous tissue; may extend down to but not 
through underlying fascia; &/or mixed partial & full 
thickness &/or tissue layers obscured by granulation tissue 
4 = obscured by necrosis 
5 = full thickness skin loss with extensive destruction, 
tissue necrosis or damage to muscle, bones or supporting 
structures 

    

3. Edges 1 = Indistinct, diffuse, none clearly visible  
2 = Distinct, outline clearly visible, attached, even with 
wound base  
3 = Well-defined, not attached to wound base  
4 = Well-defined, not attached to base, rolled under, 
thickened  
5 = Well-defined, fibrotic, scarred or hyperkeratotic 

    

4. 
Undermining 

1 = None present  
2 =Undermining < 2 cm in any area  
3 = Undermining 2-4 cm involving < 50% wound margins  
4 = Undermining 2-4 cm involving > 50% wound margins  
5 = Undermining > 4 cm or tunneling in any area  
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5. Necrotic 
Tissue Type 

1 = None visible  
2 = White/grey non-viable tissue &/or yellow slough  
3 = Loosely adherent yellow slough  
4 = Adherent, soft, black eschar  
5 = Firmly adherent, hard, black eschar 

    

6. Necrotic 
Tissue 
Amount 

1 = None visible  
2 = < 25% of wound bed covered  
3 = 25% to 50% of wound covered  
4 = > 50% and < 75% of wound covered  
5 = 75% to 100% of wound covered  

    

7. Exudate 
Type 

1 = None 
2 = Bloody  
3 = Serosanguineous: thin, watery, pale red/pink  
4 = Serous: thin, watery, clear  
5 = Purulent: thin or thick, opaque, tan/yellow, with or 
without odour  

    

8. Exudate 
Amount 

1 = None, dry wound  
2 = Scant, wound moist but no observable exudate  
3 = Small  
4 = Moderate  
5 = Large  

    

9. Skin 
Colour 
Surrounding 
Wound 

1 = Pink or normal for ethnic group  
2 = Bright red &/or blanches to touch  
3 = White or grey pallor or hypopigmented  
4 = Dark red or purple &/or non-blanchable  
5 = Black or hyperpigmented  

    

10. 
Peripheral 
Tissue 
Edema 

1 = No swelling or edema  
2 = Non-pitting edema extends <4 cm around wound  
3 = Non-pitting edema extends ≥4 cm around wound 
4 = Pitting edema extends < 4 cm around wound  
5 = Crepitus and/or pitting edema extends >4 cm around 
wound  

    

11. 
Peripheral 
Tissue 
Induration 

1 = None present  
2 = Induration, < 2 cm around wound  
3 = Induration 2-4 cm extending < 50% around wound  
4 = Induration 2-4 cm extending > 50% around wound  
5 = Induration > 4 cm in any area around wound 

    

12. 
Granulation 
Tissue 

1 = Skin intact or partial thickness wound  
2 = Bright, beefy red; 75% to 100% of wound filled &/or 
tissue overgrowth  
3 = Bright, beefy red; < 75% & > 25% of wound filled  
4 = Pink, &/or dull, dusky red &/or fills < 25% of wound  
5 = No granulation tissue present 

    

13. 
Epithelializa-
tion 

1 = 100% wound covered, surface intact  
2 = 75% to 0.5cm into wound bed  
3 = 50% to < 50% wound covered  
4 = 25% to <50% wound covered 
5 = < 25% wound covered  

    

Total Score     
Initials     

 

  



  POLYURETHANE FOAM DRESSINGS    75 

Appendix B – Patient Information Sheet  

Information Sheet 
 
TITLE OF PROJECT:  
A Prospective Non-Inferiority Randomized Controlled Trial to Evaluate the 
Effectiveness of two Five-Layer Polyurethane Foam Dressings for Wound 
Healing 
 
You are invited to participate in a research study.  
 
Researchers at Queen's University and Kingston Health Sciences Centre, Kingston 
General Hospital Site are working on a research study to examine the effectiveness 
of two different five-layer polyurethane foam dressings. Both dressings are 
recommended for use on a variety of moderate to heavily draining wounds. If you 
participate in this study, you will have one of the specified dressings applied to 
your wound.  The purpose of this study is to determine if there is a difference in the 
rate of wound healing between Optifoam® Adhesive by Medline© and Mepilex® 
Border by Mölnlycke©. 
 
Information about your wound and your past medical history will be collected. The 
researcher will assess your wound once per week and collect information about the 
wound's healing progress including wound measurements.  
 
Your participation in this study is voluntary. You may withdraw from this study at 
any time, and your withdrawal will not affect your care. 
 
If you would like to participate in this study or would like more information, please 
let your nurse know, and your nurse will arrange for the researcher to get in contact 
with you.  
 
Primary researcher: Jennifer Kasaboski, RN     16jlk1@queensu.ca 
Supervisor: Kevin Woo, RN BScN MSc PhD   kevin.woo@queensu.ca  
 
If you have any concerns about your rights as a research participant please contact 
- Dr. Albert Clark, Chair of the Queen's University Health Sciences and Affiliated 
Teaching Hospitals Research Ethics Board at 1-844-535-2988 or 
clarkaf@queensu.ca. 
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Appendix C – Consent Form 

 

TITLE OF PROJECT: 
A Prospective Non-Inferiority Randomized Controlled Trial to Evaluate the 
Effectiveness of two Multi-Layer Polyurethane Foam Dressings for Wound 
Healing 
 
BACKGROUND INFORMATION:  
You are being invited to participate in a research study conducted by Jennifer 
Kasaboski, a graduate student at the School of Nursing, Queen’s University.  The 
study will examine the effectiveness of two different polyurethane foam dressings.    
 
I will read through this consent form with you and describe procedures in detail 
and answer any questions you may have. This study is being sponsored by Queen’s 
University and has been reviewed for ethical compliance by the Queen’s 
University Health Sciences Research Ethics Board and Kingston Health Sciences 
Centre. 
 
DETAILS OF THE STUDY:  
 
Why are we doing this study? 
It is estimated that one percent of the population and three to five percent of elderly 
persons have a chronic wound. The role of topical wound therapy through the use 
of various dressings is to support the body's natural healing process. Polyurethane 
foam dressings can do this. There are different types of polyurethane foam 
dressings. As wounds cost the health system $3.9 billion, this research study will 
help doctors and nurses to make choices about wound dressings based on clinical 
evidence for which products work and which is the most cost-effective. 
 
What happens if you take part? 
Up to 50 participants with various wounds will be taking part in the study; half 
of the people participating in the study will continue to receive usual 
polyurethane foam dressing and the other half will receive a different 
polyurethane foam dressing. Which dressings you receive is totally by chance, 
like a flip of a coin. 
 
For all the participants in this study, we will ask you questions about your age, 
sex, and other clinical information including medications, past medical history, 
duration of the wound, and previous dressing treatments. The researcher will also 
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look at your medical record, or chart, at KGH. We will collect information 
including wound measurements and change your dressing at least once weekly.  
Photographs will be taken weekly as well. Your face or other identifiable marks 
will not be in the photographs. The photographs will be viewed by a wound care 
expert to double check the rate of wound healing.  
 
Do you have to take part in this study? 
Your participation in this study is voluntary. You may withdraw from this study at 
any time. Deciding to not participate or deciding to withdraw your participation 
will have no effect on your current or future care at this hospital. 
 
Benefits and Risks 
No harm is expected to fall on the participants in either group as both dressings 
have demonstrated safety and efficacy. 
 
Will the information given be confidential? 
You will be identified by a study number.  All information obtained during this 
study is strictly confidential, and your anonymity will be protected at all times. The 
data collected during the study will be stored in locked files and will be available 
only to the research team.  The results of the study may be published in the medical 
literature but will be presented in a way to protect your identity from being 
revealed. 
 
Liability 
In the case of an injury or illness suffered by participating in this study, you will 
receive appropriate medical care. By signing this form, you are not giving up your 
legal rights or releasing the study team from their legal and professional 
obligations. 
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By signing this form, I agree that: 
 
I have read and understand the consent form for this study. I have had the 
purposes, procedures and technical language of this study explained to me. I have 
been given sufficient time to consider the above information and to seek advice if I 
chose to do so. I understand that I may refuse to participate in the research or may 
withdraw at any time.  I have had the opportunity to ask questions which have been 
answered to my satisfaction. I am voluntarily signing this form. I will receive a 
copy of this consent form for my information.  
 
If at any time I have further questions, problems or adverse events, I can contact 
the Principal Investigator, Jennifer Kasaboski at 613-888-7508 
(16jlk1@queensu.ca) or Supervisor Dr. Kevin Woo at 613-533-6000 ext. 74747 
(kevin.woo@queensu.ca). 
 
By signing this consent form, I am indicating that I agree to participate in this 
study.  
 
_______________________     _________________  
Signature of Patient      Date  
 
_______________________     _________________  
Person conducting the consent process  Date  
 
INVESTIGATORS STATEMENT:  
I, or one of my colleagues, have carefully explained to the subject the nature of the 
above research study. I certify that, to the best of my knowledge, the subject 
understands the nature of the study and demands, benefits, and risks involved to 
participants in this study. 
 
 
___________________________    _________________  
Signature of Principal Investigator    Date  
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Appendix D – Initial Data Collection Form 

 

A Prospective Non-Inferiority Randomized Controlled Trial to Evaluate the Effectiveness of a 
Five-Layer Polyurethane Foam Dressing for Wound Healing 
 
 
Participant ID #____________________  Participant Initials___________________ 

Intake date________________________  Group _____________________________ 

Consent signed  Date ________________________  

Sex___________________ Age _______ 

Admitting diagnosis ___________________________________________________________ 

Past Medical History___________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

Current medications ___________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________ 

Wound type __________________________________________________________________ 

Wound Location _______________________________________________________________ 

Duration _____________________________________________________________________ 

Past treatment methods _________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 


