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Introduction 
Wound prevention and management can be challenging, particularly when the pa-
tient is living with complicating factors that may increase the risk of new wounds or 
prolong the healing of existing wounds. However, by using the following three guid-
ing principles, health-care professionals can support optimal prevention and manage-
ment of skin breakdown:

1. the use of a logical and systematic approach, regardless of the specifics, to prevent 
and manage skin breakdown

2. the constant, accurate and multidirectional flow of meaningful information with the 
team and across care settings

3. the patient as the core of all decision making

This article, made available by Wounds Canada, outlines a process—or series of 
consecutive steps—that supports patient-centred care. These steps are organized 
into a scheme labeled the Wound Prevention and Management Cycle, which guides 
the clinician through a logical and systematic method for developing a customized 
plan for the prevention and management of wounds, from the initial assessment to a 
sustainable plan targeting self-management for the patient. 

Pathway to Best Practice
Additional best practice recommendation (BPR) articles on specific wound-related 
etiologies have evolved from this new and revised framework and can be found on 
the Wounds Canada website. It is important to note that none of these best practice 
recommendation articles are intended to serve as clinical practice guidelines. Instead, 
they organize the existing evidence (found in national and international guidelines 
as well as in other articles and the latest research) into succinct practice articles and 
bedside enablers (the Quick Reference Guides, or QRGs). Figure 1 outlines the process 
of moving from evidence and experience through the development of guides and en-
ablers to best practice at the bedside. It also provides examples of influencing factors 
in the process.
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Figure 1: Pathway to Best Practice1
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A Best Practice Approach
Health-care professionals must recognize that many internal and external stressors 
can affect the prevention and healing of wounds. Personal health, the environment 
and the context in which patients live all impact skin integrity and wound healing. 
Available local and regional resources also contribute to skin health and wound 
healing. Ultimately, the body must heal itself, so the purpose of the health-care team is 
to optimize the body’s ability to prevent or heal a wound. Assessments must identify 
all relevant factors, while interventions must acknowledge and align with a patient’s 
culture and values. This approach, which treats patients as experts in their own lives, 
assists in the development of attainable goals of care and supports self-management 
once the patient leaves the care setting. 

Effective use of the Wound Prevention and Management Cycle will take all factors into 
account and will result in a more complete, patient-focused, sustainable process.

This article presents the importance of using the Wound Prevention and Management 
Cycle in a number of ways:

 � in a visual format outlining the five steps (Figure 2) 

 � as a quick-reference guide (QRG) summarizing the steps and recommendations 
(Table 1) 

 � through an in-depth and detailed discussion of the steps and recommendations 
incorporating the supporting evidence (beginning on page 11)
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Figure 2: The Wound Prevention and Management Cycle 

The Wound Prevention and 
Management Cycle

Assess/ReassessSet GoalsAssemble TeamEstablish and ImplementEvaluate

THE DOMAIN OF CARE

2 Set Goals
• prevention • healing

• non-healing
• non-healable

• quality of life and 
symptom control

1 Assess and/or Reassess
• Assess the patient, the wound (if applicable), as 

well as environmental and system challenges. 
• Identify risk and causative factors that may 

impact skin integrity and wound healing.

3 Assemble the Team
• Select membership based on patient need.

5 Evaluate Outcomes
Goals Met:
• Ensure sustainability.

   Cycle is completed

Goals Partially Met 
or Not Met:
• reassess

4 Establish and Implement a Plan of Care
• Establish and implement a plan of care that addresses:

• the environment and system
• the patient
• the wound (if applicable)

• Ensure meaningful communication among all members 
of the team.

• Ensure consistent and sustainable implementation of the 
plan of care.


Provide Local Skin/Wound Care (if applicable)

  
Cleansing/
debridement:
• Remove debris  

and necrotic or 
indolent tissue, 
if healable.

Bacterial 
balance:
• Rule out or treat 

superficial/
spreading/
systemic 
infection.

Moisture 
balance:
• Ensure adequate 

hydration.

  
Select appropriate dressing and/or advanced therapy

© 2017 Canadian Association of Wound Care · All rights reserved · Printed in Canada · v08 · 1378E
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These recommendations are based on the best available evidence and are intended to 
support the wound-care clinician and team in planning and delivering the best clinical 
practice. Each recommendation is supported by the level of evidence employed by 
the Registered Nurses’ Association of Ontario (RNAO) guideline development panels 
(Table 2).

Table 1: Wound Prevention and Management Quick Reference Guide 
Recommendations Associated with the Five Steps in the Wound Prevention and Management Cycle

Step Recommendation Evidence

1 Assess and/or 
Reassess

1.1 Select and use validated patient assessment tools.
1.2 Identify risk and causative factors that may impact skin integrity and wound 

healing. 
1.2.1   Patient: Physical, emotional and lifestyle 
1.2.2   Environmental: Socio-economic, care setting, potential for self-

management
1.2.3   Systems: Health-care support and communication

1.3 Complete a wound assessment, if applicable.

Ia – IV
Ia – IV

Ia – IV

2 Set Goals 2.1 Set goals for prevention, healing, non-healing and non-healable wounds.
2.1.1    Identify goals based on prevention or healability of wounds.
2.1.2   Identify quality-of-life and symptom-control goals.

Ia – IV

3 Assemble the 
Team

3.1 Identify appropriate health-care professionals and service providers.
3.2 Enlist the patient and their family and caregivers as part of the team.
3.3 Ensure organizational and system support.

IV
IV
IV

4  Establish and 
Implement a 
Plan of Care

4.1 Identify and implement an evidence-informed plan to correct the causes 
or co-factors that affect skin integrity, including patient needs (physical, 
emotional and social), the wound (if applicable) and environmental/system 
challenges. 

4.2 Optimize the local wound environment aided through
4.2.1   Cleansing 
4.2.2   Debriding 
4.2.3    Managing bacterial balance 
4.2.4   Managing moisture balance 

4.3 Select the appropriate dressings and/or advanced therapy.
4.4 Engage the team to ensure consistent implementation of the plan of care.

IV

Ia – IV

Ia – IV
Ia – IV

5 Evaluate 
Outcomes

5.1 Determine if the outcomes have met the goals of care.
5.2 Reassess patient, wound, environment and system if goals are partially met 

or unmet.
5.3 Ensure sustainability to support prevention and reduce risk of recurrence.

IV
Ib – IV

IV
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Table 2: Levels of Evidence2 

Ia  � evidence obtained from meta-analysis or systematic review of randomized con-
trolled trials

Ib  � evidence obtained from at least one randomized controlled trial

IIa  � evidence obtained from at least one well-designed controlled study without rand-
omization

IIb  � evidence obtained from at least one other type of well-designed quasi-experimen-
tal study

III  � evidence obtained from well-designed non-experimental descriptive studies, such 
as comparative studies, correlation studies and case studies

IV  � evidence obtained from expert committee reports or opinions and/or clinical expe-
riences of respected authorities

Used with kind permission from the Registered Nurses’ Association of Ontario.



Step 1:  
Assess and/or 

Reassess 
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Step 1: Assess and/or Reassess 
Assessment occurs, in part, to determine the causes and factors that may impact skin 
integrity and wound healing. Patient assessment includes history and current health 
status (physical, emotional and lifestyle); skin status (and wound if applicable); envi-
ronmental factors such as socio-economic status, culture, care setting, access to ser-
vices and system factors such as government policies, support and programs. If, after 
the cycle has been completed and goals of care have not been fully met, reassessment 
must take place, followed by the rest of the Wound Prevention and Management Cycle 
steps.

Discussion: Maintenance of healthy skin in health-care settings has become an 
Accreditation Canada Quality-of-Care Indicator.3 A standard for early identification 
of those at risk for skin breakdown to support prevention is now required for most 
health-care settings. Clinicians must be aware of the risk factors (physical, psychoso-
cial, environmental, cultural and systemic) that can lead to skin breakdown or interfere 
with healing should breakdown occur.4,5 Through the use of standardized admission 
protocols and comprehensive assessment tools, clinicians, patients and their caregiv-
ers can develop effective plans for care. Patients need to be encouraged not only to be 
the object of these assessments but also to become active participants in the assess-
ment process. 

Recommendations

1.1  Select and use validated patient assessment tools.

Discussion: Patient assessment tools discriminate between individuals on the basis of 
parameters that are designed to predict the likelihood or risk of future development 
of an outcome (such as a pressure injury) or to measure the amount of change that 
occurs over time (such as wound healing).6 When choosing assessment tools, decision 
makers must first decide what the purpose of the tool is. Once the purpose of a tool 
has been identified, the tool should be reviewed to ensure that the following compo-
nents have been addressed: 

1. Content validity: Assesses the degree to which the assessment tool measures what 
it was designed or intended to measure.

2. Concurrent validity: Assesses the extent to which the results of the tool correspond 
to previously measured results. 

3. Intra-rater reliability: Assesses the degree to which the assessment tool will give the 
same user consistent results time after time in different situations.7 

4. Inter-rater reliability: Assesses the degree to which the assessment tool will provide 
agreement among different users in their assessment decisions.8,9 

5. Predictive validity: Assesses how specific and sensitive the tool is. Sensitivity, or the 
true positive rate, measures the percentage of positives that are correctly identified 
and the percentage of negatives that are correctly identified. Specificity (true nega-
tive rate) measures the proportion of negatives that are correctly identified as such. 

6. Responsiveness to change: If the tool is being utilized to evaluate outcomes, an 
additional component is required: responsiveness to change. This is a domain of va-
lidity and indicates whether or not a tool is able to detect meaningful change over 
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time. A tool that has been deemed valid has not necessarily been investigated for 
an ability to detect change. Responsiveness needs to be addressed specifically. 

Once chosen, the same assessment tools should be used in subsequent assessments 
for ongoing comparison.

The use of both validated and standardized patient assessment and risk assessment 
tools is essential for not only identifying risk for altered skin integrity and providing 
common communication terms but also for providing a template for preventative 
care or management. In their investigation of 14 wound assessment tools, Greatrex 
and Moxey stated that even though a tool has benefit(s), it cannot be a substitute for 
clinical knowledge and expertise.10

Examples of tools to identify the risk for skin breakdown:
 � Braden Scale for Predicting Pressure Sore Risk has undergone rigorous evaluation 

and meets the standards outlined above.6,11

 � Inlow 60-Second Diabetic Foot Screen has undergone rigorous evaluation and 
meets the standards outlined above.6,12

 � Waterlow Scale has demonstrated poor inter-rater reliability, high sensitivity and 
low-specificity levels.13

Examples of tools to identify risk for pediatric skin breakdown: 
Baharestani et al. reported that 10 risk assessment scales exist for babies and children 
but only three have been tested for sensitivity and specificity: Braden Q, Glamorgan 
Scale and Neonatal Skin Risk Assessment Scale (NSRAS).14

Table 3: Risk Assessment Tools

BRADEN WATERLOW INLOW BRADEN Q GLAMORGAN NSRAS

Content Validity + + + + + +

Concurrent 
Validity

0 0 0 0 0 0

Predictive 
Validity

+++ ++ +++ +++ ++ ++

Intrarater 
Reliability

++ ++ + ++ + +

Interrater 
Reliability

++ + + ++ ++ +

Responsiveness 0 0 0 0 0 0

Key:  0 = not available 
+ = weak 
++ = fair 
+++ = strong 
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Links to Risk Assessment Tools
 � Braden Scale: www.bradenscale.com/

 � Inlow’s 60 Second Diabetic Foot Screen: http://cawc.net/en/index.php/re-
sources/60-second-diabetic-foot-screen/

 � Waterlow: www.judy-waterlow.co.uk/the-waterlow-score-card.htm

 � Braden Q: www.med.cmu.ac.th/hospital/nis/km/cops/knowl-
edge/2846braden%20scale%20for%20neonates%20and%20infants.pdf 

 � Glamorgan: www.rch.org.au/uploadedFiles/Main/Content/rchcpg/Revised_
Glamorgan_Reference_Guide.pdf

 � NSRAS14: www.ncbi.nlm.nih.gov/pubmed/9423386

Examples of tools to assess the wound:
 � Bates-Jensen Wound Assessment Tool (BWAT)16 formerly known as the Pressure Sore 

Status Tool (PSST) 

 � The Leg Ulcer Measurement Tool (LUMT)17 

 � Pressure Ulcer Scale for Healing (PUSH) tool has been validated for use in all wound 
types.18 

 � The Photographic Wound Assessment Tool (PWAT) has been found to be very re-
sponsive to change and can be used as a bedside tool as well as to assign a score to 
a photograph of a wound.19 

Table 4: Wound Assessment Tools

PUSH PWAT LUMT BWAT/PSST

Content Validity + 0 +++ +++

Concurrent Validity ++ ++ ++ ++

Predictive Validity 0 0 0 0

Intrarater Reliability ++ +++ ++ +++

Interrater Reliability ++ +++ ++ +++

Responsiveness +++ +++ +++ 0

Key:  0 = not available 
+ = weak 
++ = fair 
+++ = strong 

http://www.bradenscale.com/
http://cawc.net/en/index.php/resources/60-second-diabetic-foot-screen/
http://cawc.net/en/index.php/resources/60-second-diabetic-foot-screen/
http://www.med.cmu.ac.th/hospital/nis/km/cops/knowledge/2846braden%20scale%20for%20neonates%20and%20infants.pdf
http://www.med.cmu.ac.th/hospital/nis/km/cops/knowledge/2846braden%20scale%20for%20neonates%20and%20infants.pdf
http://www.rch.org.au/uploadedFiles/Main/Content/rchcpg/Revised_Glamorgan_Reference_Guide.pdf
http://www.rch.org.au/uploadedFiles/Main/Content/rchcpg/Revised_Glamorgan_Reference_Guide.pdf
https://www.ncbi.nlm.nih.gov/pubmed/9423386
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Links to Wound Assessment Tools
 � Bates Jensen Wound Assessment Tool: http://ltctoolkit.rnao.ca/resources/as-
sessment-tools/rnaos-bates-jensen-wound-assessment-tool-bwat 

 � Leg Ulcer Measurement Tool: http://pda.rnao.ca/sites/pda/files/images/legul-
crmesr.pdf 

 � Pressure Ulcer Scale for Healing: www.npuap.org/wp-content/uploads/2012/02/
push3.pdf 

 � The Photographic Wound Assessment Tool (PWAT): www.southwesthealthline.
ca/healthlibrary_docs/B.9.3c.PWATResources.pdf

Examples of tools to assess pain:
 � The Visual Analogue Scale (VAS)

 � Numeric Rating Scale (NRS)

 � Verbal Rating Scale (VRS)

 � McGill Pain Questionnaire (PRQ)

 � Faces, Legs, Activity, Cry and Consolability (FLACC)

 � Faces Pain Scale-Revised (FPS-R)

 � NOPPAIN

 � Pain diary 

Links to Pain Assessment Tools 
 � Visual Analog Scale (VAS). Systematic Review: www.physio-pedia.com/Visual_

Analogue_Scale 

 � Numeric Rating Scale (NRS): www.rehabmeasures.org/PDF%20Library/Numer-
ic%20Pain%20Rating%20Scale%20Instructions.pdf 

 � Verbal Rating Scale (VRS): www.jpsmjournal.com/article/S0885-3924(11)00014-
5/abstract 

 � McGill Pain Questionnaire: www.npcrc.org/files/news/mcgill_pain_inventory.
pdf 

 � Face, Legs, Arms, Cry, and Consolability (FLACC) (for newborn to age 3): http://
wps.prenhall.com/wps/media/objects/3103/3178396/tools/flacc.pdf 

 � Non-Communicative Patient’s Pain Assessment Instrument (NOPPAIN): http://
prc.coh.org/PainNOA/NOPPAIN_Tool.pdf 

 � Wong-Baker FACES Scale: www.wongbakerfaces.org/public_html/wp-content/
uploads/2014/01/Wong-Baker-FACES%C2%AE-Qualities.pdf 

 � A pain scale tool is available for neonates: https://www.uwhealth.org/health-
facts/parenting/7711.pdf

http://ltctoolkit.rnao.ca/resources/assessment-tools/rnaos-bates-jensen-wound-assessment-tool-bwat
http://ltctoolkit.rnao.ca/resources/assessment-tools/rnaos-bates-jensen-wound-assessment-tool-bwat
http://pda.rnao.ca/sites/pda/files/images/legulcrmesr.pdf
http://pda.rnao.ca/sites/pda/files/images/legulcrmesr.pdf
http://www.npuap.org/wp-content/uploads/2012/02/push3.pdf
http://www.npuap.org/wp-content/uploads/2012/02/push3.pdf
http://www.southwesthealthline.ca/healthlibrary_docs/B.9.3c.PWATResources.pdf
http://www.southwesthealthline.ca/healthlibrary_docs/B.9.3c.PWATResources.pdf
http://www.physio-pedia.com/Visual_Analogue_Scale
http://www.physio-pedia.com/Visual_Analogue_Scale
http://www.rehabmeasures.org/PDF%20Library/Numeric%20Pain%20Rating%20Scale%20Instructions.pdf
http://www.rehabmeasures.org/PDF%20Library/Numeric%20Pain%20Rating%20Scale%20Instructions.pdf
http://www.jpsmjournal.com/article/S0885-3924(11)00014-5/abstract
http://www.jpsmjournal.com/article/S0885-3924(11)00014-5/abstract
http://www.npcrc.org/files/news/mcgill_pain_inventory.pdf
http://www.npcrc.org/files/news/mcgill_pain_inventory.pdf
http://wps.prenhall.com/wps/media/objects/3103/3178396/tools/flacc.pdf
http://wps.prenhall.com/wps/media/objects/3103/3178396/tools/flacc.pdf
http://prc.coh.org/PainNOA/NOPPAIN_Tool.pdf
http://prc.coh.org/PainNOA/NOPPAIN_Tool.pdf
http://www.wongbakerfaces.org/public_html/wp-content/uploads/2014/01/Wong-Baker-FACES%C2%AE-Qualities.pdf
http://www.wongbakerfaces.org/public_html/wp-content/uploads/2014/01/Wong-Baker-FACES%C2%AE-Qualities.pdf
https://www.uwhealth.org/healthfacts/parenting/7711.pdf
https://www.uwhealth.org/healthfacts/parenting/7711.pdf
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Examples of tools to assess quality of life (QoL) and health-related quality of life 
(HRQoL): 

 � The Cardiff Wound Impact Schedule20 is a validated questionnaire that measures 
the impact of chronic wounds (leg ulcers and diabetic foot ulcers) on patient HRQoL 
and identifies areas of patient concern. 

 � The Wound-QoL is a tool to assess quality of life in those with chronic wounds.21

 � The Freiburg Life Quality Assessment is a wound module to measure disease-specif-
ic, health-related quality-of-life parameters in patients with chronic wounds.22

Links to QoL Tools
 � Cardiff Wound Impact Schedule: www.ncbi.nlm.nih.gov/pubmed/16722893 

 � Wound-QoL: www.ncbi.nlm.nih.gov/pubmed/24899053 

 � Freiburg Life Quality Assessment: www.ncbi.nlm.nih.gov/pubmed/15197001 

Nutritional Screening Tool:
 � The Canadian Nutrition Screening Tool23 is a simple two-question screen with good 

sensitivity and specificity to predict adverse outcomes. 

Link to Canadian Nutritional Screening Tool:
 � http://nutritioncareincanada.ca/resources/

1.2  Identify risk and causative factors that may impact skin integrity 
and wound healing.

Discussion: The multi-factorial nature of physical and environmental factors that af-
fect skin integrity and wound healing requires clinicians to become detectives in order 
to identify various elements that may impact their patients. Ideally, clinicians need to 
recognize the key risk factors that may either lead to or cause skin breakdown so that 
prevention strategies become the priority, rather than waiting until skin breakdown 
has occurred and wound management strategies are required. 

1.2.1 Patient: Physical, emotional and lifestyle
Discussion: Assessments begin with a systematic and detailed history of the patient’s 
general health and specific issues related to the skin condition from the patient, 
caregiver or previous medical records. Patient co-morbidities that increase the risk for 
skin breakdown, interfere with healing and/or impair immunity should be identified.24 
These include, among others, diabetes mellitus, advanced age, peripheral arterial dis-
ease, obesity, collagen vascular diseases (lupus, scleroderma, dermatomyositis), organ 
transplants, cancer, chemotherapy and therapeutic radiation.25 

“Listen, look, then touch” (hands-on examination) is a common approach used by 
health-care professionals to establish a framework for assessment. 

http://www.ncbi.nlm.nih.gov/pubmed/16722893
http://www.ncbi.nlm.nih.gov/pubmed/24899053
http://www.ncbi.nlm.nih.gov/pubmed/15197001
http://nutritioncareincanada.ca/resources/
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Listen 
Clinicians must let the patient tell their story to help identify what puts them at risk 
for wounds or how their wound developed. They can describe how it started, how it 
evolved, what has made it better and what has made it worse. Clinicians should always 
listen to the patient’s perception of what is happening and how it is affecting their 
quality of life. 

Important information the clinician needs to gather in their assessment includes: 

 � overall health: changes in height or weight, existing co-morbidities, as well as family 
history 

 � information on drug history and known allergies and sensitivities; anticoagulants, 
chemotherapeutic drugs, immunosuppressive agents and anti-inflammatories/
steroids; any other medications or drugs, including over-the-counter medications 
(OTCs) or natural supplements

 � lifestyle choices such as smoking, substance abuse, level of physical activity, high-
risk activities, topical medications and skin care products 

 � level of physical function, including mobility, gait, fatigue, eyesight, hearing, activi-
ties of daily living, use of assistive devices 

 � hydration and nutrition 

 � functional capacity: degree to which the patient can access affordable food (activities 
of daily living), eat food (dentures or mouth sores) and feed themselves (eating support, 
activity/mobility issues)

 � appetite: related to social factors (such as smells or emotions) or diminished activity 
level, pain

 � psychological factors such as anxiety, stress, depression, “diabetes-distress” and pain, 
which are all associated with delayed wound healing26 

 � psychosocial factors, including motivation of the patient/family/caregivers; social 
supports and coping mechanisms; culture and traditions; past adherence to treat-
ment modalities; behavioural conditions affecting ability to participate in self-care 
and cognitive ability to understand and retain information and instructions

A Special Word on Pain 
A systematic approach is required to assess the factors that are causing or exacerbat-
ing pain.27 A standard pain assessment should be considered before and after physical 
activities and other aspects of patient care, medication or treatment.28 There are two 
types of pain: nociceptive (an appropriate physiological response to painful stimuli, 
either acute or chronic) and neuropathic (an inappropriate response caused by a 
primary lesion or dysfunction in the nervous system). Pain is often associated with 
local wound care factors such as dressing changes, debridement, infection and lack of 
moisture balance. At dressing changes, pain can be caused by the dressing material 
adhering to the wound base.29

Psychosocial factors such as age, sex, culture and traditions, anxiety and depression, 
as well as environmental factors such as resources and the setting and timing of the 
procedure can all affect the patient’s unique pain experience. Describing pain and 
monitoring the impact of management strategies for pain control begins by listening 
to how the patient describes the pain. Pain is consistently reported by patients as one 
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of the worst aspects of living with chronic wounds, often with a significant impact on 
their quality of life. 

Chronic, persistent pain between dressing changes, even at rest, also occurs. This type 
of pain can be precipitated by periwound contact-irritant skin damage from en-
zyme-rich wound exudates.27

A number of studies have validated the deleterious impact of pain and related stress 
on wound healing.29,30 Time to achieve complete wound closure is significantly pro-
longed for chronically stressed individuals.31

Some older adults live with numerous complicating factors such as sensory deficits 
and cognitive impairments so when assessing pain in the older adult population, sim-
ply worded questions and visual tools that can be easily understood may be the best 
approach. The use of open-ended ques-
tions will provide a clearer understanding 
of the person’s pain experience. Instead 
of asking “Do you have pain?” a better 
approach might be “Describe your pain.” 
Subjective tools such as the Visual Ana-
logue Scales (VAS) and the Faces Scale are 
highly effective for this population and 
for those with language barriers. Young 
children benefit from the use of the 
Faces, Legs, Activity, Cry and Consolability 
(FLACC) pain scale, which is completed 
through visual and behavioural assess-
ment by the clinician. 

Changes in pain levels may indicate a 
need to reassess the choice and timing 
of analgesics and/or other interventions 
used in pain management.32

Pain can also be anticipatory and can lead to anxiety.

A Special Word on Quality of Life
Quality of life, or QoL, refers to all aspects of patients’ lives, including where they live, 
how they live, how they work and how they play. It encompasses life factors such as 
family circumstances, culture, finances, spiritual care, housing, job and employment 
opportunities and satisfaction. 

Health-related quality of life, or HRQoL, usually refers to aspects of patients’ lives that 
are dominated or significantly influenced by mental or physical wellbeing.33 

Look
What should a clinician see when looking at a patient? Observation begins as soon 
as the patient enters the room. An overall impression of a patient can reveal a lot 
about the individual; body language, affect, style of interaction with family members 
or caregivers, demeanour and more all contain vital clues about the patient’s physical 
condition, state of mind and social supports. Clothing and footwear or other medical 
or assistive devices may affect skin integrity, cause pressure or be made out of irritat-
ing or non-breathable materials that may impact skin health and wound healing.
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Only after looking at the entire person and investigating anything of note should the 
clinician move on to a full skin assessment. A skin assessment, including appendages, 
requires observation from head to toe. The clinician should:

 � Assess skin and mucous membranes for colour, moisture, temperature, texture, mo-
bility, turgor and the presence of lesions. 

 � Dehydrated skin, which feels dry and tight, appears dull with diminished turgor 
and is often the result of over-cleansing. 

 � Maceration causes skin to be soft and it may break down due to prolonged 
exposure to moisture. Maceration can be caused by the presence of excessive 
amounts of fluids—such as sweat, saliva, wound drainage, urine or stool—re-
maining in contact with the skin for extended periods.

 � Look for bruising and altered or broken skin, which could indicate bleeding disor-
ders, injury, pressure injuries (areas of pressure) or signs of neglect/abuse.

 � Check for red, shiny skin on the lower legs that blanches with elevation, which could 
indicate insufficient arterial flow and/or perfusion. 

 � Assess for lower leg edema as it can impair healing; a diagnosis of a venous and/
or lymphatic disorder must be based on clinical parameters and rule out systemic 
conditions such as congestive heart failure. 

 � Check nails for thickness, splitting, discoloration, breaking and separation from the 
nail bed.

 � Assess hair for distribution and condition and the scalp for lesions and infestation.

 � Check for perineal/perianal inflammation, rash, persistent redness, pain and itching 
that could be indicative of incontinence.

 � Inspect all skin folds for moisture, signs of redness and potential yeast infection.

 � Assess for signs of pressure, friction and shear that could be damaging to skin 
integrity. Particular care should be taken in patients with or suspected of impaired 
sensation related to either central or peripheral nerve function or that induced by 
medication.

Touch 
Not everything can be seen or heard, and contact needs to occur with the patient 
through strategies that may involve contact or blood work.

 � If limbs are cool to touch, pulses are difficult to feel or there is a concern for vascular 
impairment in the history, an arterial assessment should be scheduled. 

 � If pitting lower leg edema is present it may be appropriate for a duplex ultrasound 
to be arranged to assess for venous reflux. If edema of the extremities is extending 
to fingers and toes, other causes of edema such as congestive heart failure must be 
investigated.34

 � Changes in nutritional status can alter skin structure and function, putting it at risk 
for trauma. It is important for clinicians to screen for nutritional status if there is a 
suspicion that pre-albumin or serum albumin levels are low; levels below 30 g/L 
delaying healing and those below 20 g/L often signify any wounds present will be 
non-healable.35
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 � Anemia with hemoglobin levels below 100g/L can cause delayed wound healing. 
Levels below 70 to 80g/L may lead to very hard-to-heal or non-healing wounds.36 

Note: A fear of being touched during a health assessment could indicate anything 
from the presence of pain to a history of sexual assault, providing the clinician with 
another clue about the patient’s status that can be investigated. 

1.2.2  Environmental: Socio-economic, care setting, potential for self-
management

Discussion: An environmental assessment is imperative to determine if the patient 
has socio-economic support to meet any goals of care that will be set. 

Socio-economic determinants that should be assessed include:37

 � income

 � employment and working conditions

 � food security

 � environment and housing

 � early childhood development

 � education and literacy

 � social support and connectedness

 � health behaviours

 � access to health care

Those with very low total incomes often lack resources and access to nutritious food, 
adequate housing and safe physical environments such as accessible walking paths 
and adequate lighting. Any of these factors can negatively impact health. Financial 
and life stress can have health consequences such as high blood pressure and im-
mune and circulatory complications. 

In general, those with adequate income and employment are likely to have better 
health, particularly if they feel they have control and influence over decision-making 
in the home, at work and in social settings. 

Increased exposure to stress, as well as a lack of resources, coping strategies, skills, 
social support and connection to the community can contribute to potentially harm-
ful coping skills such as smoking, over-consumption of alcohol and unhealthy eating 
habits.

1.2.3 Systems: Health care support and communication
Discussion: The collective health of Canadians has a significant impact on economic 
performance and the health-care system. Systems assessment considers access to 
funding, availability of services and wound-related products, diagnostic services, ser-
vice delivery personnel and co-ordination of care, all of which vary considerably from 
one province/territory to another and also from region to region or even one service 
delivery site to another (for example, from acute care to home care). Therefore, stand-
ards relating to assessment and care need to be based on available regional resources. 
For example, negative pressure wound therapy might not be available in all regions or 
all sectors of care. 
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1.3  Complete a wound assessment, if applicable.

Discussion:

Determine the Extent of Injury
Examine the wound if present, including the impact of trauma, depth or degree of in-
jury, presence of any foreign bodies and quality of the wound bed, including presence 
of necrotic tissue, moisture balance and bacterial burden. The degree of skin trauma 
or injury is usually described by the thickness of the injury, however, bruising, indura-
tion, bogginess and changes to skin turgor can indicate deep tissue damage without a 
break in the skin (see Figures 3 and 4).

Figure 3: Deep Tissue Damage
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Superficial-thickness skin loss involves only the epidermis and may present as an abra-
sion or blister. Partial-thickness skin loss involves the epidermis or dermis (or both) 
and may present as a shallow crater. Full-thickness skin loss is the result of extensive 
destruction, tissue necrosis or damage to underlying structures such as muscle, ten-
don or bone. It may present as a deep crater and may tunnel into surrounding subcu-
taneous tissue.5

Figure 4: Depth of Injury
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Note: Pressure injuries, diabetic foot ulcers, surgical wounds, burns and skin tears em-
ploy specific wound staging, categorization or classification systems to describe injury. 
See the individual best practice recommendation articles for discussions on these 
systems on the Wounds Canada website. 
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Enabler

The MEASURE mnemonic (www.sjhc.london.on.ca/sites/default/files/pdf/wound_measure.pdf ) pro-
vides a memory aide to assist the clinician when completing a wound assessment. It addresses: Meas-
ure (length, width, depth, and area), Exudate (quantity and quality), Appearance (wound bed, including 
tissue type and amount), Suffering (pain type and level), Undermining (presence or absence), Re-eval-
uate (monitoring of all parameters regularly) and Edge (condition of edge and surrounding skin).41 
The MEASURE mnemonic and others may be useful but it is important to note that not all mnemonics 
translate well in a multilingual environment.

Determine Wound-healing Status
Determining wound-healing status is different from determining the degree of 
trauma. A standardized approach to wound assessment and documentation of the 
wound’s progress is essential to determine whether the wound is closing in an orderly 
and expected sequence of healing based on the patient and their risks.38–40 The use 
of a validated assessment tool is crucial, particularly when there are multiple caregiv-
ers. Assessment needs to be consistently completed and documented in the patient 
record and shared with other members of the care team. 

There are many components of wound assessment and many validated assessment 
tools available (see assessment tools in section 1.1). Common assessment parameters 
include: wound size, depth, edges, undermining, induration, exudate, peripheral ede-
ma, periwound skin, odour, wound pain and tissue type: granular, slough, necrotic. 

Assessments may be quantified and qualified based on the assessment tool used. It is 
important to ensure that it is the wound being assessed and not the dressing debris.

Assessing the Wound
Typically, a healing wound has granular tissue that is pale pink to beefy red, is glisten-
ing and has a rough surface due to blood vessels and collagen deposits. Often there is 
yellow tissue in the wound, which can be confusing to the clinician and can impact in-
tervention decisions. Yellow tissue that is stringy and non-adherent to the wound bed 
may be slough (non-viable tissue), while firmly attached yellow tissue may be fibrin-
ous tissue and a precursor to granular tissue, which indicates normal healing.5 Eschar 
is the hardened or soft black crust of necrotic tissue that may form over the wound 
and may interfere with healing and may be a source for bacterial growth. 

Assessing Bacterial Balance 
Bacteria are normally found on skin and in a wound. These bacteria may or may not 
cause problems for the patient, depending on a number of conditions. The Interna-
tional Wound Infection Institute (IWII, www.woundinfection-institute.com), a multidis-
ciplinary organization, provides a global perspective on the latest developments in 
wound infection. This group of international wound leaders has developed tools that 
enable clinicians to assess and treat infection in both acute and chronic wounds. 

The IWII expresses the levels of bacteria and their activities in a continuum of bacterial 
invasion from contamination to systemic infection (see Table 5).

https://www.sjhc.london.on.ca/sites/default/files/pdf/wound_measure.pdf
http://www.woundinfection-institute.com/
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Table 5: Categories of Bacterial Burden42 

Contamination Wound contamination is the presence of non-proliferating microbes 
within a wound at a level that does not evoke a host response.43,44 From 
the time of wounding, virtually all open wounds are contaminated 
with microbes. Chronic wounds become contaminated by endogenous 
secretions (natural flora) and exogenous microbial sources, including 
poor hand hygiene practised by health-care clinicians and environmental 
exposure.45 Unless compromised, the host defences respond swiftly to 
destroy bacteria through a process called phagocytosis.46 

Colonization Colonization refers to the presence within the wound of microbial 
organisms that undergo limited proliferation without evoking a host 
reaction.44,47 Microbial growth occurs at a non-critical level and wound 
healing is not impeded or delayed.46,48 Sources for micro-organisms 
may be natural flora, exogenous sources or a result of environmental 
exposure. 

Local Infection Local infection occurs when bacteria or other microbes move deeper into 
the wound tissue and proliferate at a rate that invokes a response in the 
host.43,47 Local infection is contained in one location, system or structure. 
Especially in chronic wounds, local wound infection often presents 
as subtle signs that can be considered covert signs of infection.47,49 
These signs may develop into the classic overt signs of infection. These 
infections are discussed in more detail below and in Table 6.

Spreading 
infection

Spreading infection describes the invasion of the surrounding tissue 
by infective organisms that spread from a wound. Micro-organisms 
proliferate and spread to such a degree that signs and symptoms extend 
beyond the wound border.50,51 Spreading infection may involve deep 
tissue, muscle, fascia, organs or body cavities. 

Systemic 
infection

Spreading infection from a wound that affects the body as a whole,50 
with micro-organisms spreading throughout the body via the vascular 
or lymphatic systems, constitutes a systemic infection. Systemic 
inflammatory response, sepsis and organ dysfunction are signs of 
systemic infection.51

Used with kind permission of the International Wound Infection Institute.

The bacterial burden of a wound can be assessed and diagnosis of infection can be 
made using a variety of methods: clinical observations, laboratory testing (wound 
culture and susceptibility and/or blood cultures) and occasionally radiological as-
sessment.52 The classic signs of wound infection are often absent (covert) in chronic 
wounds, so it is up to the clinician to evaluate other clinical signs (listed in Table 6) 
along with risk factors specific to the patient to fully evaluate for infection. Wound 
deterioration or failure to progress toward healing can also be indicators of potential 
wound infection and should always be considered clear signs that further investiga-
tion is warranted.53
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Table 6: Signs and Symptoms Associated with Bacterial Burden 

Used with kind permission of the International Wound Infection Institute.

The host’s resistance to the bacteria is the single most important determinant of a 
wound moving from the states of contaminated to colonized to infected. 

Pain should be assessed regularly in conjunction with infection since an increase in 
pain can be a warning sign of wound deterioration and may indicate the presence of 
infection.65

Chronic wounds are often polymicrobial, especially in patients with diabetes, making 
management challenging.66 The unique health status of each patient is also a factor 
for infection risk and impact (see Table 7). Patients with serious compromises or multi-
ple factors will be at higher risk for the presence and higher level of infection.

Contamination54 Colonization54 Local Infection Spreading 
Infection50,51 

Systemic 
Infection50,51 

All wounds may 
acquire micro-
organisms. If 
suitable nutritive 
and physical 
conditions are 
not available for 
each microbial 
species, or if 
they are not able 
to successfully 
evade host 
defences, they 
will not multiply 
or persist; their 
presence is 
therefore only 
transient and 
wound healing is 
not delayed.

Microbial 
species 
successfully 
grow and divide, 
but do not cause 
damage to the 
host or initiate 
wound infection.

Covert (subtle) 
signs of local 
infection:43,55–64 

 � hypergranula-
tion (excessive 
‘vascular’ tissue)

 � bleeding friable 
granulation

 � epithelial bridg-
ing and pocket-
ing in granula-
tion tissue

 � wound break-
down and 
enlargement

 � delayed wound 
healing beyond 
expectations

 � new or increas-
ing pain

 � increasing mal-
odour

Overt (classic) 
signs of local 
infection:43,55,56,63,64 

 � erythema
 � local warmth
 � swelling
 � purulent dis-

charge
 � delayed wound 

healing be-
yond expecta-
tions 

 � new or increas-
ing pain

 � increasing 
malodour

 � extending 
induration 
± erythema

 � lymphangitis
 � crepitus
 � wound break-

down/dehis-
cence with or 
without satel-
lite lesions

 � malaise/lethar-
gy or non-spe-
cific general 
deterioration 

 � loss of appetite
 � inflammation, 

swelling of 
lymph glands

 � severe sepsis
 � septic shock
 � organ failure
 � death
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Table 7: Factors Associated with Increased Risk of Wound Infection42

Characteristics of the Individual49,67–81 

 � poorly controlled diabetes 
 � prior surgery
 � radiation therapy or chemotherapy
 � conditions associated with hypoxia and/or poor tissue perfusion (e.g., anemia, cardiac or 

respiratory disease, arterial or vascular disease, renal impairment, rheumatoid arthritis, 
shock) 

 � immune system disorders (e.g., acquired immune deficiency syndrome, malignancy) 
 � inappropriate antibiotic prophylaxis, particularly in acute wounding
 � protein-energy malnutrition 
 � alcohol, smoking and drug abuse

Characteristics of the Wound67,68,74,75 

Acute wounds:
 � contaminated or dirty 

wounds
 � trauma with delayed treat-

ment
 � pre-existing infection or 

sepsis
 � spillage from gastro-intes-

tinal tract
 � penetrating wounds over 

four hours 
 � inappropriate hair removal
 � operative factors (e.g., 

long surgical procedure, 
hypothermia, blood trans-
fusion)

Chronic wounds:
 � degree of chronicity/dura-

tion of wound
 � large wound area 
 � deep wound
 � anatomically located near 

a site of potential contam-
ination (e.g., perineum or 
sacrum)

Both wound types:
 � foreign body (e.g., drains, 

sutures)
 � hematoma
 � necrotic wound tissue
 � impaired tissue perfusion
 � increased exudate or 

moisture 

Characteristics of the Environment67–68,81 

 � hospitalization (due to increased risk of exposure to antibiotic-resistant organisms) 
 � poor hand hygiene and aseptic technique
 � unhygienic environment (e.g., dust, unclean surfaces, mould/mildew in bathrooms)
 � inadequate management of moisture and exudate
 � inadequate pressure off-loading 
 � repeated trauma (e.g., inappropriate dressing removal technique)

Used with kind permission of the International Wound Infection Institute.

Clinicians sometimes confuse normal inflammation with infection and it is essential 
to understand the difference for good clinical decision-making. Inflammation is an 
important immune response of the body that supports wound healing and removes 
harmful stimuli, including damaged cells, irritants or pathogens. In cases where there 
is continued tissue trauma, prolonged inflammation and delayed healing can result. 
Infection, on the other hand, is the invasion of tissues by disease-causing agents, their 
multiplication and the reaction of host tissues to these organisms and the toxins they 
produce. An untreated infection impedes healing. 

Persistent inflammation may also indicate the presence of increased levels of met-
alloproteinases (MMPs), elastase and other inflammatory substances that impair or 
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delay wound healing. Point-of-care diagnostic testing has been developed to identify 
increased MMPs. Topical dressings exist to reduce MMPs and can be used in combina-
tion with topical antimicrobials or systemic anti-inflammatories/antimicrobials.81

Table 8: Differences between Inflammation and Infection83 

Signs and Symptoms

Inflammation Redness, warmth, swelling and pain (the four classical signs of 
inflammation) and decreased function are seen in injured, infected or 
irritated tissues. Inflammation is also the first mechanism used as a type 
of nonspecific immune response. 

Infection Multiplication and invasion of an infectious agent within the body 
tissues causing signs and symptoms of disease. In wound care the most 
common are Gram-positive cocci, such as staphylococci, and Gram-
negative rods, such as Pseudomonas.

The Levine method is the preferred method of wound culture (see Table 9).

Table 9: Levine Method of Wound Culturing 

Step Action Further Information

1 Cleanse and 
debride 
wound prior 
to wound 
culture.

 � Inform and seek permission from the patient to obtain specimen.
 � Cleanse wound using warm normal saline.
 � Debride non-viable tissue as required.
 � Cleanse wound again.

2 Moisten swab 
tip.

 � Moisten tip with sterile normal saline, especially with dry wounds.

3 Obtain 
specimen.

 � Obtain specimen from cleanest area of the wound.
 � Do not obtain (if possible) from slough or necrotic tissue.

4 Apply 
technique.

 � Inform the patient that procedure may cause discomfort.
 � Firmly press swab into wound and rotate.
 � Using a sterile technique place swab into culture container.

5 Label 
appropriately.

 � place patient label on culture container and pathology slip
 � provide site, time and initials of the person who obtained the 

specimen
 � provide as much relevant history as appropriate:

 � current antibiotic or medication (steroid)
 � co-morbidity (DM)
 � specific microbe suspected (Pseudomonas)
 � provisional diagnosis of wound
 � duration of wound

6 Apply dressing 
as appropriate.

 � use medicated dressings if appropriate
 � use local wound-care principles to select an appropriate dressing

Used with kind permission of the International Wound Infection Institute.

http://www.medterms.com/script/main/art.asp?articlekey=4723
http://www.medterms.com/script/main/art.asp?articlekey=3906
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Biofilms 
A biofilm consists of a complex network of bacteria and fungi embedded in a thick, 
slimy barrier of sugars and proteins that begin to form within minutes to hours of skin 
breakdown. The biofilm barrier protects the micro-organisms from external threats, 
making them resistant to standard treatment. Biofilms are present in the majority of 
chronic wounds (60 to 90%) and have the potential to delay healing. The organisms 
within the biofilm cannot be detected using a normal wound culture method. The 
only definitive techniques available to detect biofilm involve advanced microscopy or 
specialized culture.84 Table 10 summarizes the key factors that may indicate the pres-
ence of biofilms.84–86 

Table 10: Criteria Indicative of Potential Biofilm

Criteria Indicative of Potential Biofilm

 � failure of appropriate antibiotic treatment 
 � recalcitrance to appropriate antimicrobial treatment 
 � recurrence of delayed healing on cessation of antibiotic treatment 
 � delayed healing in spite of optimal wound management and health support 
 � increased exudate/moisture
 � low-level chronic inflammation
 � low-level erythema
 � poor granulation/friable hypergranulation
 � secondary signs of infection

Used with kind permission of the International Wound Infection Institute.

Assessing Moisture Balance
A moist wound environment is necessary for wound healing;88 however, too much or 
too little exudate can adversely affect wound healing.89 Identifying the optimal mois-
ture balance for the wound and periwound skin is a necessary part of wound assess-
ment. 

Assessing Exudate
The quality of the exudate is also an important aspect of assessment:90

 � Serous drainage is clear, thin and watery plasma and is considered normal during 
the inflammatory stage of wound healing. Small amounts are considered normal 
throughout healing. However, a moderate to heavy amount may indicate a high 
bioburden.

 � Sanguineous exudate is fresh bleeding. A small amount may be normal early in the 
injury and during the inflammatory stage. It may indicate trauma to the wound bed.

 � Serosanguineous exudate is thin, watery and pale red to pink in colour that indicates 
damage to the capillaries, usually with dressing changes.

 � Seropurulent exudate is thin, watery, cloudy and yellow to tan in colour. It is consid-
ered abnormal and may indicate infection.

 � Purulent exudate is thick, opaque and tan, yellow, green or brown, is considered ab-
normal and almost always indicates infection. 

Tip
While 
infection can 
be diagnosed 
by signs and 
symptoms, 
it is the swab 
that directs 
treatment. 

Tip
Only after 
a thorough 
assessment 
has been 
completed 
can a working 
diagnosis be 
formulated, 
after which 
focused lab 
investigations 
can confirm 
and guide 
treatment if 
necessary.
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Discuss Assessment Findings with Patient
At the end of the assessment it is important to have a summarizing discussion with 
the patient about the findings of the assessment. The clinician needs to assess how 
aware the patient is of his/her health status and ensure that there has been a mean-
ingful exchange with the patient during this assessment. 

Enablers

The NERDS and STONEES mnemonic is a memory aide to assist clinicians in identifying the level of 
bacterial invasion. NERDS stands for Non-healing, Exudate, Red friable tissue, Debris (discoloration) and 
Smell. STONEES stands for Size increasing, Temperature elevation, Os (probes to bone), New breakdown, 
Erythema/Edema, Exudate and Smell.87 (This mnemonic does not include the symptom of pain). 

The Bioburden checklist was developed by Keast and Lindholm to determine the level of bioburden 
and assist in selecting the correct intervention. It can be found at: www.woundsinternational.com/
media/issues/610/files/content_10545.pdf.

http://www.woundsinternational.com/media/issues/610/files/content_10545.pdf
http://www.woundsinternational.com/media/issues/610/files/content_10545.pdf
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Step 2: Set Goals
Discussion: Goals of care need to revolve around the patient. Achieving goals will 
depend on the interplay of the patients’ health status and lifestyle, the availability of 
resources and the knowledge and ability of caregivers to provide optimal interven-
tions.33,91 If these factors are not taken into consideration the goals of care may be 
unrealistic and unrealizable. 

Recommendations

2.1  Set goals for prevention, healing, non-healing and non-healable 
wounds.

Discussion: Goals are not static and can often transition with various conditions over 
time. Goals must be adjusted accordingly.

2.1.1 Identify goals based on prevention or healability of wounds
Discussion: Determine skin/wound-related goals based on prior assessment and 
team discussion.

 � For intact skin: Preventative plan 
of care goals should be developed 
based on risk and implemented to 
avoid skin breakdown.

 � For a healing wound: Plan of care 
goals should be developed to 
heal the wound if the patient has 
the physical capacity to heal, is 
making choices consistent with 
optimal wound healing and where 
the system can support optimal 
wound healing.

 � For a non-healing wound: Plan of 
care goals should be developed if 
the patient has the physical ca-
pacity to heal, but the patient is 
making choices inconsistent with 
optimal wound healing and/or the 
health-care system cannot sup-
port optimal healing at this time.

 � For a non-healable wound: Plan of supportive care goals should be developed for 
the patient who does not have the ability to heal. 

2.1.2 Identify quality-of-life and symptom-control goals 
Discussion: Goals that impact a patient’s daily life, such as the ability to engage in 
normal activities and maintain an adequate level of emotional well-being, need to be 
addressed. Regular assessment using validated, responsive and standardized tools 
allows the clinician to access essential information at a glance and set realistic goals 
with the team.

Prevention
Even if the 
patient has 
a wound, 
there should 
always be a 
plan in place 
to prevent 
further skin 
breakdown in 
other areas. 
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These goals may include:92 

 � wound stabilization

 � reduced bacterial load

 � decreased numbers of dressing changes 

 � symptom control (such as pain and odour)

 � ability to return to a normal routine

Enabler 

The team should aim to set goals according to the SMART principle:93 

 � Specific – The goals must be specific and clearly state what needs to be accomplished, how, when 
and where.

 � Measurable – With specific goals, the results should therefore be able to demonstrate quantifiable 
results—how much, how many, how often—to help measure progress. 

 � Attainable – All goals must be realistically achievable. 

 � Rewarding – All members of the team should feel good when a goal is achieved. 

 � Timely – A realistic timeframe should be set for each goal: short-, intermediate- and long-term. 
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Table 11: Examples of Goals of Care94 

Status Example Goal

At-risk skin. Neuropathic foot with callus 
build-up.

Maintain skin integrity.

Healing wound: Causes and 
co-factors that can interfere 
with healing have been 
removed. Wound healing 
occurs in a predictable 
fashion. Wound may be acute 
or chronic.

Pressure injury where 
pressure and other factors 
such as incontinence are 
managed.

Close the wound within 
three weeks and prevent 
recurrence.

Non-healing wound: Wound 
has healing potential, but 
causes and co-factors that 
can interfere with healing 
have not yet been removed.

Neuropathic diabetic foot 
ulcer where patient is unable 
to pay for plantar pressure 
redistributing footwear.

Source funding for offloading 
footwear within one 
week, close wound within 
one month and prevent 
recurrence.

Non-healable wound: Causes 
and co-factors that can 
interfere with healing cannot 
be removed, e.g., in cases of 
terminal disease or end-of-
life care.

Fungating breast cancer. Reduce odour by 50% within 
three days and by 90% within 
one week. Prevent worsening 
of existing wounds.
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Step 3: Assemble the Team
A team is necessary to implement, adjust and sustain a plan to meet the goals that 
have been set. The team should include the relevant health-care professionals and 
other service providers as required as well as the patient, family and their support 
system. 

Discussion: Whether it is called inter-professional, multidisciplinary or integrated,* 
a team is essential to maintain and manage skin integrity and to optimize the pa-
tient’s overall health and well-being. This is especially true in cases relating to chronic 
wounds for persons at risk for skin breakdown, where interventions by multiple dis-
ciplines and of varying levels of care are required. All members must work together 
to create and implement a sustainable plan of care that can prevent injury, support 
healing or both. 

Given that the patient and lay caregivers are part of the team and often spend most 
of their time outside the clinical setting, the “team without walls” approach is often 
the only way to achieve optimal patient outcomes. This is especially true because 
only some of the team members work together in a clinical setting. Many times the 
members of the team work across a variety of service delivery sites. Regardless of the 
number of settings, the effectiveness of any team depends on having a well-function-
ing communication strategy in place. 

* Because patients, their caregivers and other service providers are part of the team, 
the term integrated is preferred.

Recommendations

3.1  Identify appropriate health-care professionals and service 
providers.

Discussion: Best practice care for persons at risk for the development of wounds, or 
for those who have wounds, demands a systematic, team approach from knowledgea-
ble health professionals and service providers with expertise in wound management. 

The selection of team members will be based on the 
patient assessment and needs analysis. All team mem-
bers must support the patient’s goals and plan of care. 
Members of the team will contribute to patient care in 
their specific area of expertise.95 

3.2  Enlist the patient and their family and 
caregivers as part of the team.

Discussion: The patient, family and any formal or in-
formal caregivers need to be at the core of the team to 
address individual wants and needs even if their goals 
differ from the goals of the health-care team.96 This ap-
proach may be a new concept to the patient so the first 
step is to ensure they recognize their role and respon-
sibilities in their care, as successes in health care can be 
dependent on early, effective and shared communica-
tion between health-care professionals and patients. 

Remember
The first 
member of 
the team is the 
patient.

Potential Team Members

Health-care professionals on the team may 
include: nurses, physiotherapists, occupational 
therapists, orthotists, dietitians, podiatrists/chi-
ropodists, social workers, spiritual care provid-
ers, recreational therapists, pharmacists, diabe-
tes educators, nurse practitioners, enterostomal 
therapists, psychologists and physicians—both 
generalists and specialists, including dermatol-
ogists, plastic surgeons, physiatrists and vascu-
lar surgeons, depending on need.

Service providers on the team may 
include: shoe fitters, meal delivery services, 
homemakers, garment fitters, medical aid 
specialists, transportation providers.
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Patient communication needs to consider the patient’s age, his or her capacity to 
make decisions (including children < 16 years of age), the cultural appropriateness of 
shared information, additional needs such as sensory or learning disabilities, literacy 
level, language ability and preferences regarding health-related information (e.g., writ-
ten vs. verbal vs. pictorial).1

The clinician-patient relationship can be optimized by:97

1. Avoiding medical terminology and jargon in communications.

2. Allowing time for questions in patient interaction through frequent pauses and 
check-ins where the clinician might ask, “What do you want to know about?” or 
“What worries you the most?”

3. Using open-ended questions such as “Describe your pain” rather than “Do you have 
pain?” 

4. Allowing for pauses for reflection, on both sides, between questions.

5. Encouraging engagement and maintaining good non-verbal communication. 

6. Avoiding cultural stereotyping while respecting potential differences.
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7. Confirming information received from the patient by saying “In other words what 
you are telling me is . . . ” 

8. Verifying information given to the patient by having them provide feedback such as 
“What you are asking me to do is . . .”

3.3 Ensure organizational and system support.

Discussion: Organization and system support is required to ensure that patients re-
ceive a co-ordinated transition of care through community and health-care agencies, 
as well as the development of specialized, knowledgeable, integrated teams. Ongoing 
knowledge mobilization of the latest evidence through education, policy develop-
ment and availability of appropriate resources requires system support.1 Therefore the 
development and implementation of a successful wound prevention and manage-
ment program involves collaboration with practice leaders, educators, policy makers 
and administrators at a local, regional and national level. 



Step 4:  
Establish and 
Implement a 
Plan of Care
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Step 4: Establish and Implement a Plan of Care
Ensure that care addresses the goals and takes into account patient needs (physical, 
emotional and lifestyle), factors relating to the skin and wound (if applicable), as well 
as the environment and the system in which the team is situated. 

Discussion: Best-practice-based wound prevention and management is both a sci-
ence and an art because of the individual challenges each patient brings. Therefore, 
the plan of care required needs to be guided not only by the evidence, but also 
through documented clinical decision-making involving patient input regarding 
preferences, circumstances, values and rights. 

Recommendations

4.1  Identify and implement an evidence-informed 
plan to correct the causes or co-factors that 
affect skin integrity, including patient needs 
(physical, emotional and social), the wound 
(if applicable) and environmental/system 
challenges. 

Discussion: Patients with wounds may also have multiple 
co-morbidities such as obesity, diabetes, hypertension, hyper-
lipidemia and arthritis that can interfere with healing and lead to prolonged or stalled 
healing. Addressing the co-morbid conditions that affect the health of skin and/or its 
ability to heal is paramount in the development of a plan of care that will effectively 
meet goals relating to the prevention and management of wounds. 

A number of other areas should be considered when implementing a plan of care. 
These include:

Physical Activity
Appropriate levels and types of exercise have beneficial effects, both physically and 
mentally. Exercise can improve weight control, cardiorespiratory function, blood pres-
sure, cholesterol levels as well as mood, sleep and mental function.99 Chronic illnesses 
have strong links with inactivity. While there is limited evidence linking improved 
physical fitness to better wound healing, there is strong research associating exercise 
with a reduction of the effects of chronic diseases. Exercise also positively affects im-
pairments such as pain, stress, circulation, neuropa-
thy, blood glucose levels and well-being, which can 
be directly linked to issues of skin integrity.100–105 
Given the potential risks of ill effects associated 
with unsupervised exercise in certain patient pop-
ulations, it is imperative that high-risk patients be 
closely supervised by a skilled health professional. 
With guidance, exercise can be an empowering and 
safe tool to enable patients to improve their overall 
well-being.

What is Best Practice? 

There is often confusion around what 
best practice means. Best practice 
comprises the best evidence, individual 
patient risk factors and preferences, 
available human resources, equipment 
and supplies as well as assessment 
tools and techniques.98

Additional Resources

Wounds Canada has created a series of best 
practice recommendations (BPR) articles for specific 
wound types that extensively explore wound 
healing. Please refer to the BPR articles for further 
guidance at www.woundcarecanada.ca. 

http://www.woundcarecanada.ca
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Nutrition 
Nutritional support plays a vital role in the prevention and management of wounds. 
Without adequate nutritional intake, the body is unable to maintain tissue integrity, 
repair damaged tissue or mount an offence against microbial invasion and infec-
tion.106–109 

If a nutritional deficiency is thought to be significant enough to impair wound healing 
or place skin at risk of breakdown, a nutritionist or dietitian should be consulted110 
to develop an individualized nutrition plan with the goal of optimizing the person’s 
nutritional status. Management of deficiencies may make the difference between a 
healing and non-healing wound even in the presence of best clinical practice. The 
nutritional component of the plan of care must take into account the patient’s health 
status, dysphagia, socioeconomic, cultural and psychosocial status as well as other 
needs and beliefs. 

Moisture Control
Intertrigo is a common condition that leads to skin erosions, primarily in skin folds. It 
is caused by the combined impact of moisture, friction and shear. Sibbald et al. recom-
mend the following prevention and management strategies:111

 � Implement a skin-fold-hygiene program to keep skin dry and minimize skin-on-skin 
contact and friction.

 � Avoid the use of or contact with any skin irritants. 

 � Wick moisture away from affected and at-risk skin; consider silver impregnated tex-
tiles (not to be confused with silver dressings).

 � Control or divert the moisture source. 

 � Prevent or treat secondary infection.

Incontinence can create a type of irritant contact dermatitis that requires reduction 
and management of urinary and/or fecal incontinence. According to the Global IAD 
Expert Panel, two key interventions are critical for the prevention and management of 
incontinence-associated dermatitis (IAD).112 

 � Management of incontinence requires that the clinician identify and treat reversible 
causes (e.g., urinary tract infection, constipation, diarrhea, use of diuretics) to reduce 
or eliminate skin contact with urine and/or feces. 

 � A structured skin care regimen should be implemented to protect the skin exposed 
to urine and/or feces and help restore an effective skin barrier function.

Pain Management
The intensity and impact on the patient’s quality of life of all assessed pain must be 
taken into consideration when creating a personalized plan of care.113,114 Table 12 sum-
marizes some of the causes of pain and strategies for management.
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Table 12: Causes and Management of Pain35

Causes of Pain Characteristics Management Strategies

Background pain Pain at rest (related to wound 
etiology, infection, ischemia)

Treat the underlying etiology of the 
wound and associated pathologies. 
Provide analgesic and non-analgesic 
options per WHO Pain Ladder.115

Incident pain Pain during day-to-day 
activities (coughing, friction, 
dressing slippage)

Procedural pain Pain from routine procedures 
(dressing removal, application)

Preparation and planning of the 
procedure are key to preventing pain. 
Analgesics per WHO Pain Ladder 
should be administered before a 
procedure and may be required 
post procedure. Dressing selection is 
key to pain management related to 
dressing removal and application.115

Operative pain Pain associated with an 
intervention that would 
require an anesthetic (cutting 
of tissue or prolonged 
manipulation)

Additional Strategies 
The plan of care may require referrals to programs relating to mental health, social 
support, smoking cessation, weight management and stress management, among 
others, to optimize patient health in order to support wound healing or prevent skin 
breakdown. Table 13 outlines several examples.

Table 13: Examples of Lifestyle Strategies for Optimizing Patient Health 

Strategy Impact and Benefits

Smoking cessation 
programs

Smoking cessation benefits a patient’s long-term health by reducing 
the risk of disease development. There is also evidence that quitting 
smoking may reduce wound complications, such as infection, and 
increase rates of bone healing.116 

Weight 
management 
programs

Obesity and associated co-morbidities increase the likelihood of 
impaired skin integrity and slow-to-heal wounds due to poor blood 
supply to adipose tissue. Some obese patients may have protein 
malnutrition, which further impedes the healing.117

Effective weight management can decrease a patient’s risk of 
developing pressure injuries, irritant dermatitis due to urinary and/or 
fecal incontinence, candidal intertrigo, cellulitis or more serious skin 
infections such as necrotizing fasciitis, venous ulcers, diabetic foot 
ulcerations and surgical site infections.

Stress 
management 
programs

Stress can have a negative impact on wound healing. The most 
prominent impact is on cellular immunity. Stress management 
programs have demonstrated reduced distress and improved quality 
of life.118

Mental health and 
other programs

Programs that support the management of anxiety, addiction, chronic 
illness, pain, palliative care, healthy living and sleep disorders can 
improve skin integrity, wound healing and quality of life.119 
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4.2 Optimize the local wound environment.

Discussion: Local wound management strategies should be part of the plan of care 
and fit within the context of the overall goals of care that address the cause(s) of the 
wound and determine the extent to which the body has the ability to heal the wound. 
The wound environment needs to be optimized. This involves four basic components: 
cleansing, debridement of necrotic or indolent tissue, managing bacterial balance and 
controlling moisture. 

4.2.1. Wound Cleansing
Discussion: Wound cleansing solutions vary and should be used at body temperature. 
Cleansing solutions should be nontoxic, hypoallergenic, readily available, cost-effective 
and easy to use. Wound cleansing solutions commonly used in wound management 
include: sterile normal saline, sterile water, potable tap water and liquid antiseptics 
(see Table 14). A therapeutic irrigation with a force of 4 – 15 psi has been demonstrated 
to be effective and generally safe.120 

When wound infection is suspected, a solution with a surfactant, antiseptic or an-
timicrobial agent is recommended. Some commonly used antiseptic solutions are 
polyhexanide (PHMB), betaine/PHMB (a surfactant), povidone-iodine and octenidine 
with ethylhexyl glycerine (a surfactant). Clinicians should be aware of the cytotoxicity 
of each solution, appropriate concentrations and the individual wound requirements 
when choosing the most appropriate solution.85 

Wound cleansing is likely to cause pain during dressing change. The routine practice 
of using abrasive materials and gauze to scrub the wound surface is discouraged. 
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4.2.2 Debriding 
Discussion: The European Wound Management Association defines debridement as 
the “act of removing necrotic material, eschar, devitalized tissue, serocrusts, infected 
tissue, hyperkeratosis, slough, pus, hematomas, foreign bodies, debris, bone fragments, 
or any other type of bioburden from a wound with the objective to promote wound 
healing.”128 

In some wounds debridement is required to eliminate moist necrotic tissue, which 
provides a medium for bacterial growth, initiates an inflammatory response, places a 

Table 14: Cleansing Solutions42

Solution Type Cytotoxicity Effect on biofilm Comments

Sterile normal saline Isotonic121 • none • none • sterile, non-antiseptic 
solution125 

Sterile water Hypotonic • none • none • sterile, non-antiseptic 
solution125 

Potable tap water Varies in 
content

• unknown/
variable

• none • not sterile125 

Polyhexamethylene 
biguanide (PHMB)

Surfactant 
anti-microbial

• low to none52 • surfactant 
qualities 
disrupt biofilm 
attachments52 

• lowers liquid surface tension, 
allowing greater spread and 
facilitating separation of non-
viable tissue52 

• does not promote bacterial 
resistance52 

Octenidine 
dihydrochloride 
(OCT)

Surfactant 
anti-microbial

• in-vitro tests 
show high 
toxicity122 

• lack of absorption 
suggests no 
systemic effects122 

• not shown to 
disrupt healing

• prevents 
formation of new 
biofilm for at least 
3 hours124 

• inhibits planktonic 
and bacterial 
biofilm growth for 
up to 72 hours124 

• comes in a gel and irrigation 
preparation that can be used 
together or separately123 

• lowers liquid surface tension, 
allowing greater spread and 
facilitating separation of non-
viable tissue125 

Super oxidized 
with hypochlorous 
acid (HOCl) and 
sodium hypochlorite 
(NaOCl)

Antiseptic • may vary 
depending on 
concentrations

• penetrates biofilm 
rapidly, killing 
formations from 
within125 

• does not promote 
resistant bacteria 
strains125 

• purported to provide de-
sloughing and antimicrobial 
activity

• comes in a gel and irrigation 
preparation that can be used 
together or separately

Povidone-iodine Antiseptic • varies 
depending on 
concentration123

• inhibits 
development of 
new biofilm126 

• eradicates young 
biofilm colonies126 

• significantly 
reduces mature 
biofilm colonies126 

• modulates redox potentials 
and enhances angiogenesis, 
thereby promoting healing127 

• may inhibit excess protease 
levels in chronic wounds127 

Used with kind permission of the International Wound Infection Institute.
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phagocytic demand on the wound and retards wound healing. The ensuing infection 
and biofilm formation limit the effectiveness of topical and systemic antibiotics. 

It is important to note that debridement of a wound that does not have adequate 
vascular supply is not recommended. Therefore, a thorough assessment of vascular 
supply to the wounded area is imperative prior to debriding.

Types of Debridement 
Debridement may be selective (removing only non-viable tissue) or non-selective 
(potentially harmful to healthy tissue). Selective debridement methods fall into sev-
eral categories: biological (biosurgical), mechanical, hydrosurgical, chemical, autolytic, 
enzymatic, surgical and conservative sharp.

Biological Debridement (Biosurgical) 
Maggots possess potent enzymes that can liquefy necrotic tissue and secrete sub-
stances that destroy bacteria.129 Maggot debridement (or larval) therapy (MDT) was 
first described by Pare in the 1500s. During World War I, Baer documented the success-
ful treatment of leg ulcers and osteomyelitis using larval therapy. This led the way for 
further use of larval therapy, but the development of antibiotics and improvements in 
surgical techniques reduced larval therapy to a treatment of last resort. 

With the emergence of MRSA (methicillin-resistant Staph. aureus), there has been a 
renewed interest in larval therapy, which has shown to be not only beneficial to the 
patient but also cost-effective. There is substantial literature available on larval thera-
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py; however, large-scale clinical trials supporting the evidence are lacking. The largest 
deterrent to the use of larval therapy appears to be the “yuck” factor.128,130 

Mechanical Debridement
Mechanical debridement involves the use of mechanical forces to remove bacteria 
and non-viable tissue from the wound bed. It remains the most common form of 
debridement and is usually performed by applying moistened gauze and periodically 
removing it (the “wet-to-dry dressing”) along with adherent debris. This method caus-
es unnecessary trauma to healthy tissue and added pain, so its use is strongly discour-
aged. One common method of mechanical debridement is the use of spray wound 
cleansers or non-traumatic irrigation systems that deliver irrigation pressure with a 
force of 4 – 15 pounds per square inch (psi), which has been demonstrated to be ef-
fective and safe at the wound surface to dislodge bacteria and debris.120 It is generally 
accepted that pressure greater than 15 psi must be used with great care. In the case 
of fragile elderly or newborn skin, a psi of 8 or less is recommended.131 The use of a sy-
ringe (30 – 35 cc) and needle (18 – 19 gauge) can also be used for wound irrigation.132 

Although polyacrylic microfibre pads have recently been employed to promote 
debridement,133 most wound professionals today prefer more selective methods of 
debridement.128

Another option is low-frequency ultrasound, a noncontact mechanical debridement 
method using sound waves transmitted through a constant flow of saline that re-
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moves necrotic tissue, fibrosis, exudate and bacteria with minimum bleeding and pain. 
It is performed at a distance between 5 mm and 15 mm from the wound surface.134

Hydrosurgical Debridement
Hydrosurgical debridement involves the use of a specialized, powered surgical tool 
that enables a surgeon to precisely select, excise and evacuate nonviable tissue, bacte-
ria and contaminants from wounds, burns and soft tissue injuries using pulsed lavage 
irrigation.135

Chemical Debridement
Chemical debridement involves the use of a chemical agent, such as sodium hy-
pochlorite, to remove necrotic tissue. This treatment is non-selective and can be 
harmful to healthy cells and granulating tissue. Selective debridement methods are 
preferred.136

Autolytic Debridement
Autolytic debridement involves allowing natural physiologic processes to occur where 
the body uses neutrophils aided by macrophages and enzymes (serum proteases 
and collagenase) to rid wounds of dead tissue. Autolysis refers to self-digestion by the 
enzymes naturally present in wound fluids and the process of liquefaction of eschars. 
If the wound is covered with a dry eschar, scoring or crosshatching of the eschar with a 
scalpel is necessary to assist in the autolytic process. Dressings that promote autolytic 
debridement also support the rehydration and softening of the devitalized tissue.137 
Care must be taken to adequately cleanse the wound of any loosened devitalized tis-
sue. Autolytic debridement must be used with care in wounds that are actively infect-
ed.

Enzymatic Debridement
Enzymatic debridement involves the topical application of proteolytic substances (en-
zymes such as collagenase) to break down devitalized tissue. The enzymatic debriding 
agent can be used to remove necrotic tissue from the wound through its ability to 
digest the collagen fibres that anchor necrotic tissue to the base of the wound. In the 
process, necrotic tissue is separated from the wound, leaving behind a clean base to 
support an increased rate of healing. The activity level of enzymatic agents decreases 
in a dry environment; therefore, dry eschar should be scored and kept moist. Enzy-
matic debridement can be used alone or in combination with sharp debridement and 
autolytic debridement when combined with a foam dressing topper.138,139

Note: Collagenase-based products are available only in Canada. 

Surgical Debridement 
Surgical debridement is the fastest way to remove devitalized, contaminated or infect-
ed tissue. It may also be used to convert a chronic, non-healing wound environment 
into an acute wound environment. Surgical debridement must be performed by a 
properly trained health professional (e.g., a surgeon), usually in the controlled condi-
tions of an operating room or properly equipped clinic (i.e., with sterilized equipment 
and coagulation equipment). This method can be costly because it requires an oper-
ating room or specialized clinic. Surgical debridement may be contraindicated for in-
dividuals who are medically unfit or who have uncontrolled blood clotting disorders. 
Delays in wound healing can arise when wait times for operating rooms are long. 
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Conservative Sharp Wound Debridement 
Conservative sharp wound debridement involves the removal of only devitalized 
tissue, usually with a scalpel or scissors. Health-care professionals who have the proven 
knowledge, skill and supervised hands-on experience relating to conservative sharp 
debridement and who have obtained institutional and physician permission to per-
form the procedure may perform it at the bedside or in a clinical setting. Clinicians 
must verify within their health-care institution or agency that sharp debridement is 
within their scope of practice and whether there is a policy indicating who may per-
form conservative sharp debridement.137–140

Table 15 reviews key factors in determining which type of debridement would be best 
suited to which patient situation and whether the type of debridement is selective or 
non-selective. For clinicians not skilled in sharp debridement, autolytic or enzymatic 
debridement may be the preferred option. In all cases, the method used needs to suit 
the clinical situation based on patient and wound assessment.141

Table 15: Key Factors in Deciding Method of Debridement35

Surgical/
sharp

Enzymatic Autolytic Biologic Mechanical

Speed 1 3 5 2 4

Tissue selectivity 3 1 4 2 5

Painful wound 5 2 1 3 4

Exudate 1 4 3 5 2

Infection 1 4 5 2 3

Cost 5 2 1 3 4

1 is most desirable and 5 is least desirable

4.2.3 Managing Bacterial Balance
Discussion: Bacterial balance is essential for wound healing. Management needs to 
address the interaction between the individual and the infecting pathogen by:

 � optimizing the host response

 � reducing the number or virulence of micro-organisms in the wound

 � optimizing the wound environment42

Terminology related to bacterial management can be confusing. For clarification:

 � Antibiotics are agents that kill selectively and require metabolic activity for action. 
Antibiotics can be bacteriostatic or bactericidal.

 � Antiseptics are non-selective agents that do not require metabolic action for 
efficacy. Antiseptics are always bactericidal and usually act on the surface.

 � Antimicrobial is an umbrella term often used to group antibiotics and antiseptics.

The International Wound Infection Institute has created several enablers for optimal 
infection management that can be a useful tool for clinicians (see Figures 4 and 5, and 
Table 16).

Tip
To prevent the 
development 
of resistance 
it is important 
when select-
ing topical 
antimicrobials 
to avoid those 
that may be 
used systemi-
cally.42 
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Figure 4: Managing Wound Infection 

Regular reassessment
 � Diagnostic interpretation requires holistic knowledge of the individual and their wound.
 � Evaluate interventions based on efficacy in resolving signs and symptoms of wound infection and the overall 

condition of the individual. Consider:
 � Has the individual’s pain decreased?
 � Has exudate decreased?
 � Has malodour resolved?
 � Has erythema and edema decreased?
 � Is there a reduction in non-viable tissue?
 � Is the wound reducing in size and/or depth?

 � Monitor condition of the periwound, particularly in heavily exuding wounds.
 � If there is limited or no improvement in signs and symptoms of wound infection, reassess the individual and 

their wound and adjust the management plan.
 � Consider if further investigations are required.
 � Consider referring the individual to specialized services (e.g., a wound clinic).
 � Document wound assessments (e.g., serial digital photography).

Promote environmental and 
general measures

 � Perform wound care in a 
clean environment.

 � Determine the appropriate 
aseptic technique based on 
the risk assessment of the 
patient, the wound and the 
environment.

 � Store equipment and sup-
plies appropriately.

 � Provide education for the in-
dividual and their caregivers. 

 � Regularly review local poli-
cies and procedures.

Reduce wound microbial 
load
1. Prevent cross infection by 

implementing universal 
precautions and aseptic 
technique.

2. Facilitate wound drainage. 
3. Ensure periwound hygiene 

and protection.
4.  Manage wound exudate.
5. Optimize the wound bed:

 � Remove necrotic tissue, 
debris, foreign bodies, 
wound dressing remnants 
and slough.

 � Disrupt biofilm by debrid-
ing.

 � Cleanse the wound with 
each dressing change. 

 � Use appropriate 
antimicrobial dressings.

 � Use an appropriate 
topical antiseptic therapy 
(e.g., perform a 2-week 
challenge before assess-
ing effectiveness).

Optimize individual host 
response
1. Optimize management of 

co-morbidities (e.g., diabe-
tes, tissue perfusion/oxygen-
ation).

2. Minimize or eliminate risk 
factors that increase infec-
tion risk where feasible.

3. Optimize nutritional status 
and hydration.

4. Assess and manage other 
anatomical sites of infection 
(e.g., urinary tract, chest).

5. Treat systemic symptoms 
(e.g., pain, pyrexia).

6. Promote psychosocial sup-
port.

7. Provide appropriate system-
ic antimicrobial therapy.

8. Ensure the individual is en-
gaged in development of an 
individualized management 
plan.

9. Provide information to the 
patient and their caregivers 
outlining the importance 
of the interdisciplinary 
wound-management team.

Effective wound infection management

Used with kind permission of the International Wound Infection Institute.
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Figure 5: Common Topical Antimicrobials — Indications and Contraindications

Intervention required

Bio�lm

Increasing microbial virulence and/or numbers

Vigilence required

ColonizationContamination Local infection Systemic infectionSpreading infection

No antimicrobials indicated Systemic and topical antimicrobials Topical antimicrobials 

Used with kind permission of the International Wound Infection Institute. 

Note that the characteristics of topical antimicrobials will change depending on the 
use and type of dressing used. Dressings that absorb wound exudate and wick infec-
tious material away from the wound bed can provide additional benefit due to the 
reduced number of endotoxins that often impede healing. Drainage absorption by 
dressings may have synergistic effects by disrupting the bacteria’s ability to attach and 
form a biofilm.142
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Table 16: Topical Antimicrobial Therapies 

Antimicrobial agents Usage Considerations

Classifications: 
• Gentian violet/

methylene blue
• Honey
• Iodine (povidone and 

cadexomer)
• Polyhexamethylene 

biguanide (PHMB)
• Silver
• Hydrophobic

• Indicated to reduce bacterial burden and/or to disrupt biofilms 
in locally infected wounds and in wounds with spreading or 
systemic infection (in conjunction with systemic antibiotics)

• May be used prophylactically in non-healing or non-healable 
wounds to prevent wound infection

• Iodine-based dressings are contraindicated before/after use 
of radio-iodine, in pregnant and breastfeeding women and in 
those with renal disorders

• Iodine-based dressings should be used with caution in those 
with thyroid disorders, deep ulcerative wounds, burns or large 
injuries and in infants under six months of age

• Leptospermum species honey (medical grade) dressings are 
more effective than other types of honey dressings

Forms:
• Calcium alginate
• Foam
• Gauze
• Gel 
• Gelling fibre
• Hydrocolloid
• Non-adherent 

synthetic contact layer
• Paste
• Powder

• Honey must be medical grade
• Silver dressings come in either a salt or metallic form
• May be anti-inflammatory, pro-inflammatory or neutral
• Antimicrobial dressing MUST come into direct contact with the 

wound bed to be effective
• Use a topical antimicrobial dressings for two weeks before 

reaching conclusions about its effectiveness (two-week 
challenge)

• Topical antibiotics should be used only under the advice 
of specialized clinicians for specific purposes, e.g., topical 
metronidazole gel for the treatment of malodour in fungating 
wounds. Avoid the use of topical antibiotics that can be used 
systemically to avoid resistance

For a current list of Canadian products see the series of Wounds Canada Product Pickers:  
www.woundscanada.ca/Product-Pickers.

For a list of international products visit the International Wound Infection Institute website42:  
www.woundinfection-institute.com/.

In addition to topical antimicrobials and commercially available topical antimicrobial/
antibiotic dressings, which are discussed in Table 16, the management of wound and 
skin infections may also require oral and systemic antibiotics. The choice of antibiotic 
will depend on various factors:

 � patient factors such as allergies, hepatic and renal function, patient goals (e.g., 
whether it is a healable or non-healable wound) and co-morbidities; in women, 
pregnancy and breastfeeding status are also considerations

 � infection factors such as severity of the infection, involvement of bone, risk for 
drug-resistant bacteria (e.g., MRSA) and recent antibiotic use

 � drug factors such as drug interactions, cost, safety profile and frequency of dosing

 � system factors such as drug coverage, available route of administration (e.g., PO 
versus IV) and available resources required for IV administration

http://www.woundscanada.ca/Product-Pickers
http://www.woundinfection-institute.com/
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Figure 6: Empiric Management of Cellulitis Infections156

Uncomplicated

Folliculitis and 
Faruncle (Boil)

Hot compresses 
and antiseptic 
cleanser

Mupirocin 2% ung/
cream 
OR 
Fusidic acid 2% 
ung/cream

Carbuncles 
(moderate to 
severe)

Cephalexin

Cloxacillin 

OR

Clindamycin

Erythromycin 
OR 
Clarithromycin 
OR 
Azithromycin

Complicated 
(moderate to 
severe)

TMP / SMX 
OR 
Ciprofloxacin

± ONE of:

Metronidazole 
Clindamycin

Amoxycillin/
Clavulante 
OR 
Ceftriaxone IM/IV

± ONE of:

Metronidazole

Clindamycin

CefazolinIV

PLUS ONE of:

Metroindazole IV/
PO

Clindamycin IV/PO

PLUS ONE of:

Gentramicin IV

Tobramycin IV

Amikacin IV

Cutaneous Infections Cellulitis Infections

Uncomplicated 
(mild)

Cephalexin

Cloxacillin  
OR  
Clindamycin

Erythromycin (for 
adults)

Erythromycin estolate 
(for children) 
OR 
Clarithromycin 
OR 
Azithromycin

Uncomplicated 
(severe, non-facial)

Cefazolin IV

± Clindamycin PO

Clindamycin IC 
OR 
Ceftriaxone IV/IM

Levofloxacin PO

Moxifloxacin PO

Invasive Group A 
Strep: Necrotizing 
Fasciitis

Clindamycin IV

PLUS ONE of the 
following:

Cefazolin IV 

Penicillin G IV

Vancomycin IV

Legend: 

First-line therapy 

Second-line therapy

Third-line therapy

TMP / SMX = Sulfamethoxazole / Trimethoprim



50 | Best Practice Recommendations for the Prevention and Management of Wounds | Foundations of Best Practice for Skin and Wound Management

4.2.4 Managing Moisture Balance
Discussion: The seminal work by Winter in 1962 first described the advantages of 
moist wound healing that are now recognized in clinical practice.88 Dressings should 
retain enough moisture to stimulate good healing yet not cause maceration or irrita-
tion to the surrounding tissues.89 Some advantages of moist wound healing include:

 � Decreased dehydration and cell death. Wound repair requires the activity of a host 
of cells, from neutrophils and macrophages to fibroblasts and pericytes. These cells 
cannot function in a dry environment.

 � Increased angiogenesis. The cells required for angiogenesis require a moist environ-
ment. As well, angiogenesis occurs toward regions of low oxygen tension, meaning 
that occlusive dressings may act as a stimulus in the process.88 

 � Enhanced autolytic debridement. In a moist environment, neutrophil cell life is en-
hanced and proteolytic enzymes are carried to the wound bed, allowing for painless 
debridement.157 The resulting fibrin degradation products are a factor in stimulating 
macrophages to release growth factors into the wound bed.

 � Increased re-epithelialization. In larger, deeper wounds, epidermal cells must spread 
over the wound surface from the edges and have a supply of blood and nutrients. 
Dry, crusted wounds reduce this supply and provide a barrier to migration, slowing 
epithelialization.158

 � Decreased pain. A moist wound bed insulates and protects the nerve endings, 
reducing pain.

The use of occlusive dressings, or ones that isolate the wound from the outside en-
vironment, is one of the most effective ways to maintain moisture in a wound. The 
potential results are:

 � Improved bacterial barrier and decreased infection rates. Occlusive dressings with 
good edge seals can provide a barrier to the migration of micro-organisms into the 
wound. It has been demonstrated that bacteria can pass through 64 layers of moist 
gauze.159 Wounds covered with occlusive dressings have been shown to have lower 
rates of infection than those with conventional gauze dressings.159

 � Decreased pain. Occlusive dressings often require fewer dressing changes, which 
may be uncomfortable for patients.

 � Decreased costs. While occlusive dressings have a higher per-unit cost than conven-
tional gauze, increased healing rates and the reduced frequency of dressing chang-
es and related costs of nursing care may be cost-effective in the long term. 

Table 17: Moisture Management in the Wound 

Too Little Just Right Too Much

Use a hydrating dressing 
such as a gel.

Use a moisture-retentive 
dressing such as a wafer.

Use an absorber such as a 
hydrocolloid fibre or foam.

Caution: Too much moisture may indicate unrecognized trauma that needs to be addressed.
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4.3 Select the appropriate dressings and/or advanced therapy.

Discussion: Over the past 40 years an ever-expanding list of dressing products has 
come onto the market. There remains, however, no magic “one-size-fits-all” dressing. 
The selection of the most appropriate dressing takes into consideration:35,161 

 � the goal of treatment (based on whether the wound is heal-
ing, non-healing or non-healable)

 � wound characteristics (including infection) 

 � indications and contraindications for the different classes of 
dressings and advanced therapies

 � phase of healing 

 � the needs (and risk factors) of the patient, patient choice, life-
style and comfort (during change and with use) and cost-ef-
fectiveness

 � product availability and the availability and skill of the 
caregiver

 � safety and effectiveness, ease of use and cost-effectiveness of 
the dressing available 

Studies have consistently shown that appropriate dressing selection can improve 
patient outcomes, decrease pain with dressing changes and demonstrate cost-effec-
tiveness when both the dressing product and human resource costs are factored into 
the equation.35,39,162,163 

The patient’s response to the dressing requires documented monitoring within a rea-
sonable trial to determine effectiveness before changing to another product.40,164 

Dressing selection can be challenging even for the most seasoned clinicians and 
cannot be made in isolation of the clinical situation. At times, dressings may be used 

in combination with other 
products or topical prepa-
rations to adequately 
address patient needs. Care 
needs to be taken to en-
sure that products do not 
interact with, interfere with 
or counteract one another. 
The Canadian Association 
of Wound Care (Wounds 
Canada) has created a 
series of Product Pickers 
that address, among other 
things,  (1) product cate-

gories, characteristics and contraindications and (2) the clinical situation, local wound 
care and other care considerations. This enabler for clinicians can be posted in the 
clinical area to assist with decision-making at the point of care. 

To access the Product Picker series visit www.woundscanada.ca/Product-Pickers.

FYI
Health Canada states that wound 
dressings and surgical barriers 
containing an antimicrobial agent 
and wound dressings whose prima-
ry purpose is to act as a barrier to 
pathogens are considered devices. 
Wound dressings whose primary 
purpose is to deliver a drug are con-
sidered drugs.160

Dressing Tips

Remember to:

 � Change dressing based on patient, wound and 
dressing assessment, not on standardized routines. 

 � Practice with dressing materials to learn their per-
formance parameters and related tricks.

 � Check the product information/manufacturer’s 
recommended usage documentation before using 
any dressing or advanced therapy.

http://www.woundscanada.ca/Product-Pickers
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Advanced Therapies
Some wounds may require advanced therapies such as negative pressure wound 
therapy, electrical stimulation, ultrasound, electromagnetic therapy, ultraviolet light 
C, hyperbaric oxygen therapy (HBOT), topical oxygen therapy, warming therapy and 
biologically active dressings. Though each of these modalities has evidence to support 
their use in limited situations, cost or the lack of good therapeutic evidence in some 
may limit their usefulness. Not all advanced therapies are available in every region. 
Consultation with local experts familiar with these therapies should be sought before 
using one as a therapeutic course of action.163 Table 18 provides an overview of some 
of the most common advanced wound therapies.

Table 18: Overview of Common Advanced Wound Therapies 

Category Description Considerations/Indications/
Contraindications

Negative 
pressure wound 
therapy (NPWT)

Applies controlled 
subatmospheric pressure 
to mechanically stress the 
tissues to remove exudate 
and reduce periwound 
edema, increase local 
microvascular blood flow/
test vascularity, promote 
formation of granulation 
tissue, reduce complexity/
size of the wound, 
optimize the wound bed 
prior to and following 
surgery and reduce 
complexity and length of 
surgical wound closure 
procedures.

Debridement, including bone if 
osteomyelitis is present, is necessary prior 
to the application of NPWT. 

The wound must be free of active, 
untreated infection (e.g., cellulitis).

The wound bed should not involve fistulas 
to internal organs or body cavities over a 
blood vessel. 

Caution in patients receiving 
anticoagulants.

Contraindicated with the presence of 
intracutaneous fistulae, necrotic tissue, 
untreated osteomyelitis and malignancy.

cont’d.
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Category Description Considerations/Indications/
Contraindications

Electrical 
stimulation (ES)

Delivery of a low-voltage 
electrical current to the 
wound bed to stimulate 
healing. 

Provides benefits in three 
of the four phases of 
wound healing.165

Inflammatory: increases 
circulation affecting 
phagocytosis and tissue 
oxygenation, reduces 
microvascular leakage, 
stimulates fibroblasts and 
epithelial cells, stimulates 
DNA synthesis and may 
have bactericidal effects.

Proliferative: stimulates 
fibroblasts and epithelial 
cells, stimulates DNA 
and protein synthesis, 
increases ATP generation 
and membrane transport, 
improves the organization 
of the collagen matrix 
and stimulates wound 
contraction. 

Epithelialization: 
stimulates epidermal cell 
reproduction/migration.165

Electrical stimulation 
may also address other 
impairments such as 
inactive muscles, impaired 
perfusion, edema and pain 
to enhance conditions 
necessary for wound 
healing.

ES should not be applied to areas where 
it could cause malfunction of electronic 
devices including cardiac pacemakers, low 
back or abdomen of pregnant women, 
acupuncture points of pregnant women, 
regions of known or suspected malignancy, 
active DVT or thrombophlebitis, untreated 
infection or osteomyelitis, recently radiated 
tissues, to the chest of persons with cardiac 
disease, arrhythmias or active heart failure, 
the neck or head region of persons known 
to have seizures, transcranially without 
specialized training, areas near reproductive 
organs or genitalia without specialized 
training, areas near or over eyes, anterior 
neck or carotid sinus.176

Electromagnetic 
therapy (EMT)

Does not involve the use 
of a current, as electrical 
stimulation therapy 
does. EMT works with 
generators that create 
an electromagnetic field 
to stimulate wound 
healing.166

Similar indications and contraindications to 
ES.

cont’d.
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Category Description Considerations/Indications/
Contraindications

Ultrasound (US) Delivers high-frequency 
mechanical vibration 
to facilitate healing at a 
cellular level in all phases 
of healing.

Inflammatory: facilitates 
the release of histamine 
to attract fibroblasts and 
endothelial cells and 
accelerates this phase.

Proliferative: stimulates 
fibroblast migration and 
proliferation, promotes 
angiogenesis.

Epithelialization: releases 
growth factors.

Remodeling: improves 
tensile strength of healing 
tissue.5

US should not be applied over eyes, genital 
areas, exposed neural tissue; avoid in 
thromboembolic diseases.176

Should be distinguished from low-
frequency ultrasound debridement.

Ultraviolet light 
C

There are three forms 
of ultraviolet light: UVA, 
UVB and UVC. UVC is the 
most frequently used for 
chronic wounds and its 
bactericidal effect has 
been demonstrated.167 

Can be used for a short period when 
traditional therapies have failed. 

Contraindications include active cancer in 
the area.

cont’d.
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Category Description Considerations/Indications/
Contraindications

Hyperbaric 
oxygen therapy 
(HBOT)

In HBOT the patient 
breathes 100% oxygen 
intermittently while the 
pressure in the chamber is 
increased to greater than 
one atmosphere absolute 
(atm abs).

Reverses hypoxia by 
increasing the oxygen 
diffusion in blood plasma 
and local tissues.168,169

The benefits include 
angiogenesis, collagen 
synthesis, osteoclastic 
activity and the release 
of vascular endothelial 
growth factor.9,170 

Current information 
indicates that 
pressurization should be 
at least 1.4 atm abs. This 
may occur in a monoplace 
(single-person) or 
multiplace (two or more 
people) chamber.171

Indications for use include “air or gas 
embolism, carbon monoxide/cyanide 
poisoning, clostridial myositis and 
myonecrosis, crush injury, compartment 
syndrome and other acute traumatic 
ischemias, decompression sickness, 
enhancement of healing in selected 
problem wounds, exceptional blood loss, 
intracranial abscess, necrotizing soft tissue 
injuries, refractory osteomyelitis, soft tissue/
bone radiation necrosis, compromised skin 
grafts and flaps and thermal burns.”171,177 

Should be closely managed by certified 
hyperbaric physicians/clinicians.

Considerations include patient selection, 
monitoring of wounds, contraindications 
and risks of HBOT use and indications for 
discontinuation. 

Topical 
pressurized 
oxygen therapy

Differs from HBOT in 
that topical pressurized 
oxygen therapy delivers 
a regulated, pressurized 
oxygen flow directly to 
a specific wound area 
using a portable device 
(e.g., a soft plastic sleeve 
or hard plastic chamber) 
that can be secured to a 
body surface or around 
an extremity to create an 
airtight seal.172

Controversy exists as to the therapeutic 
value of topical pressurized oxygen delivery 
to local tissues/wounds.

cont’d.
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Category Description Considerations/Indications/
Contraindications

Warming 
therapy

Application of a heating 
element in the dressing 
that increases heat in 
the wound bed, inducing 
vasodilatation of the 
regional blood vessels. 

Contraindications:
 � very large areas or at sufficient intensity 

to raise core temperature in pregnant 
women, persons with severe cardiac 
disease or cardiac failure

 � regions of known or suspected malig-
nancy

 � infected tissues or persons with TB
 � persons with active DVT or thrombo-

phlebitis (in the area)
 � areas of impaired sensation that prevent 

the patient from giving accurate and 
timely feedback

 � areas of active bleeding or persons with 
untreated hemorrhagic disorders

 � recently radiated tissues
 � persons with cognition or communi-

cation impairments that prevent the 
patient from giving accurate and timely 
feedback

 � areas with significantly impaired circula-
tion

 � tissues inflamed as a result of recent 
injury or exacerbation of chronic inflam-
matory condition

 � areas affected by heat-sensitive skin 
diseases (e.g., eczema)

 � areas of severe edema
 � reproductive organs (e.g., testes)

Precautions:
 � areas near or over eyes
 � anterior neck and carotid sinus
 � pregnant women
 � people with cardiac failures
 � areas of skin breakdown or damage that 

produce uneven heat conduction across 
the skin178

cont’d.
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Category Description Considerations/Indications/
Contraindications

Biologically 
active dressings

Developed to find 
adjunctive exogenous 
factors to induce and 
stimulate healing or to 
produce a skin substitute 
for use in acute and 
chronic wounds.173

Living skin equivalents 
(LSE), or tissue-engineered 
skin is a bilaminar 
structure of epithelium 
cultured on a dermal 
equivalent. It has 
characteristics that closely 
resemble a skin graft and 
is used in that capacity.174 
(This is not currently 
available in Canada.)

Protease modulating 
dressings: Rebalance high 
protease activity levels in a 
stalled, healable wound. 

Isolated growth factors: 
Platelet-derived growth 
factor (PDGF), available 
as recombinant human 
PDGF-BB, reduces healing 
time and improves the 
incidence of complete 
wound healing in 
stage 3 and 4 pressure 
injuries.136,175 

Used alone, these dressings will not 
effectively produce results if proper wound 
bed preparation does not first occur.

Contraindications: 
 � wounds with infection, sinus tracts or 

excessive exudate
 � patients known to have hypersensitivity 

to any of the product components

Cultural issues related to the source of 
the biologically active dressing may be of 
concern to some patients. 

4.4  Engage the team to ensure consistent implementation of the plan 
of care.

Discussion: Ensure that all team members have well-defined roles, are making contri-
butions and are actively connected to and communicating with the larger team. The 
team needs to show continuous progress toward the goal(s) of the plan of care and 
provide regular feedback to all team members. 

To ensure optimum care, health-care professionals need to recognize the need for 
their own continuing education to keep abreast of change. Researchers and industry 
partners are key ancillary team members that support clinicians in providing inno-
vations for wound management. Because of ongoing developments in the areas of 
treatment and medication, all professional members of the team have a responsibil-
ity to remain up-to-date and share information on the latest evidence, practice and 
self-management strategies.179,180



Step 5:  
Evaluate 

Outcomes
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Step 5: Evaluate Outcomes
Evaluation of the plan of care should be routine and ongoing to identify whether the 
plan is effective in meeting the goal(s).

Discussion: Routine reassessment and potential modifications need to be built into 
the plan to ensure it continues to meet the patient’s needs and is sustainable. Since 
wound healing is only one outcome parameter and wound closure is not always 
realistic, other outcomes such as symptom control should also be routinely measured 
with standardized tools.

Recommendations

5.1  Determine if the outcomes have met the goals of care.

Discussion: The use of validated and responsive tools as well as patient feedback can 
assist in determining if the goals of care have been met. These tools provide bench-
mark assessments to determine the improvement or deterioration of a condition or 
wound and are best used when outcomes are of interest.9 If goals of care have been 
met, discharge planning may proceed and must include a discussion of self-manage-
ment strategies (See 5.3).

Documentation determines whether goals of the plan of care have been met because 
it verifies progress from assessment to discharge. Documentation must address the 
patient’s needs, track clinical performance and support a defence in the event of a 
lawsuit. Therefore, chart entries need to be thorough, accurate, factual, objective, and 
follow agency policy and procedures.181

5.2  Reassess patient, wound, environment and system if goals are 
partially met or unmet.

Discussion: When goals of care 
are not being met, go back to Step 
1 of the Wound Prevention and 
Management Cycle. Reassessment 
needs to consider the level of ad-
herence to the plan of care by any-
one involved in either the planning 
or implementation of care. Careful 
exploration may reveal modifia-
ble factors that can be addressed. 
Unless these issues are discussed in 
a non-confrontational and sensitive 
manner, the patient or health-care 
colleague may not be able to support progress to the desired outcome. 

5.3  Ensure sustainability to support prevention and reduce risk of 
recurrence.

Discussion: Discharge planning begins at admission and should be straightforward, 
cost-effective and time-efficient. Discharge information for patients and caregivers 
should be written in plain language and, in some areas, made available in all rele-
vant languages. Pamphlets or discharge instructions should not be simply handed to 

Key documentation areas to address include the following:182

 � completed assessment tools 

 � properly followed protocols

 � all communication with the patient and caregivers 

 � all communication with health-care professionals and service 
providers 

 � patient response to care 

 � changes in the delivery of care
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patients as they leave; instructions should be reviewed with them and they should 
be given an opportunity to ask questions and provide feedback to ensure that the 
instructions have been understood. Patients on discharge from service should also 
receive clear instructions about whom to call should complications arise. 

The plan of care needs to be revisited at discharge to ensure that self-management 
strategies are in place to support the patient to sustain the outcomes achieved after 
discharge. Strategies need to increase awareness, support positive behaviour choices 
and promote motivation. The patient-provider relationship strongly influences out-
comes and may continue after discharge to ensure sustainability. 

To ensure this sustainability, consideration needs to be given to patient comfort and 
cosmetic appearance, patient preference, product availability and the presence and 
ability of the caregiver to provide care and/or the patient to provide self-care. 
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Summary 
Best practice does not occur innately; it requires substantial work as well as a frame-
work for implementation. Sustainable best practice requires even more work and 
involves the patient at every step. Collaboration is required not only in the short and 
intermediate terms with all members of the team, but also in the longer term with 
stakeholders such as researchers, educators, practitioners and policymakers at individ-
ual, organizational and systems levels. 

By using the framework provided in this paper the integrated team will have a system-
atic process to follow to effectively prevent or manage wounds. This framework has 
built on the three guiding principles and will provide all members of the team with a 
process to enable care that is individualized while still following best practice. 
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